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POWER OF ATTORNEY BY APPLICANT

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

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

OR 152878

|:| | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

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

The address associated with the above-mentioned Customer Number
OR

|:| The address associated with Customer Number:
OR

|:| Firm or
Individual Name

Address

City | state | Zip
Country

Telephone

| Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Senko Advanced Components, Inc.

|:| Inventor or Joint Inventor (title not required below)

I:l Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

I:I Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent
The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature o | Date (Optional) |
Name JuptRrHASEGAWA
Title Executive Vice President

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.
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This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

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

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

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

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

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

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

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

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

First Named . Nonprovisional Application Number (if
Inventor: Kaz UYOShI TAKANO known):
Eezn(;ifon' ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS A PART OF A RECONFIGURABLE OUTER HOUSING

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. | understand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

I. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—--OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [ ] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. Ifthe application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), oris
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signature/JONAthan Pollmann/ oo 2021-07-08
Eammpeg JONAthan Polimann Pemoton tumper 7 1702

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. ™

forms are submitted.

D *Total of
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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

Application Number:

Filing Date:

Title of Invention:

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A
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First Named Inventor/Applicant Name:

Kazuyoshi Takano

Filer:
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S09100Us6l1

ABSTRACT

An optical connector holding one or more optical ferrule
assembly is provided. The optical connector includes an outer
body, an inner front body accommodating the one or more
optical ferrule assembly, ferrule springs for urging the
optical ferrules towards a mating receptacle, and a back body
for supporting the ferrule springs. The outer body and the
inner front body are configured such that four optical ferrule
assembly are accommodated in a small form-factor pluggable
(SFP) transceiver footprint or eight optical ferrule assembly
are accommodated in a quad small form-factor pluggable (QSFP)
transceiver footprint. A receptacle can hold one or more
connector 1inner bodies forming a single boot for all the

optical fibers of the inner bodies.

-54-
CORE/9990000.7796/167986571.1
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The invention claimed is:

1. An optical fiber connector comprising:

first and second optical fiber ferrules;

a connector housing having a front end portion and a rear end
portion spaced apart along a longitudinal axis, the connector
housing comprising a top portion and a bottom portion spaced apart
along a transverse axis perpendicular to the longitudinal axis,
the connector housing holding the first and second optical fiber
ferrules such that the first and second optical fiber ferrules are
exposed through the front end portion for making an optical
connection and the first and second optical fiber ferrules are
spaced apart from one another along the transverse axis,

a depressible latch above the top portion of the connector
housing; and

an elongate arm connected to the connector housing above the
top portion and configured to be pulled to actuate the depressible

latch.

2. The optical fiber connector as set forth in claim 1,
wherein the connector housing comprises a guide connecting the

elongate arm to the optical fiber connector.

3. The optical fiber connector as set forth in claim 2,
wherein the guide defines a groove extending along the longitudinal

axis.

4, The optical fiber connector as set forth in claim 3,

wherein the elongate arm is slidably received in the groove.

5. The optical fiber connector as set forth in claim 1,
wherein the elongate arm comprises a front end portion and a rear

end portion spaced apart along the longitudinal axis.
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6. The optical fiber connector as set forth in claim 5,

wherein the front end portion defines an opening.

7. The optical fiber connector as set forth in claim 6,

wherein the depressible latch is received in the opening.

8. The optical fiber connector as set forth in claim 7,
wherein the depressible latch has a front end portion and rear end
portion spaced apart along the longitudinal axis and wherein the
depressible latch extends upward along the transverse axis as the
elongate arm extends along the longitudinal axis from the front

end portion to the rear end portion.

9. The optical fiber connector as set forth in claim 8,
wherein the rear end portion of the depressible latch is spaced
apart above the top portion of the connector housing along the

transverse axis.

10. The optical fiber connector as set forth in claim 9,
wherein the front end portion of the elongate arm includes an edge

defining a front end of the opening.

11. The optical fiber connector as set forth in claim 10,
wherein the depressible latch arm has an upper surface, the edge

opposing the upper surface.

12. The optical fiber connector as set forth in claim 11,
wherein the elongate arm is configured to be pulled rearward along
the longitudinal axis with respect to the connector housing whereby
the edge slides longitudinally along the upper surface to depress

the depressible latch.
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13. The optical fiber connector as set forth in claim 5,
further comprising a push/pull tab extending from the rear end

portion of the elongate arm.

14. The optical fiber connector as set forth in claim 1,
wherein the connector housing includes a front body and a back

body.

15. The optical fiber connector as set forth in claim 14,
wherein the front body includes a recess and the back body includes
a protrusion received in the recess to connect the back body to

the front body.

16. The optical fiber connector as set forth in claim 14,
further comprising a single cable boot extending rearward from the

back body.

17. The optical fiber connector as set forth in claim 1,
further comprising a single cable boot extending rearward from the

connector housing.

18. An optical fiber connector comprising:

a multi-fiber ferrule configured to terminate a plurality of
optical fibers;

a connector housing having a front end portion and a rear end
portion spaced apart along a longitudinal axis, the connector
housing comprising a top portion and a bottom portion spaced apart
along a transverse axis perpendicular to the longitudinal axis,
the connector housing being configured to hold the multi-fiber
ferrule such that the multi-fiber ferrule is exposed through the
front end portion for making an optical connection and the
plurality of optical fibers are spaced apart from one another in

a row extending parallel to the transverse axis,
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a depressible latch above the top portion of the connector
housing; and

an elongate arm connected to the connector housing above the
top portion and configured to be pulled to actuate the depressible

latch.

19. The optical fiber connector as set forth in claim 18,
wherein the connector housing comprises a guide connecting the

elongate arm to the optical fiber connector.

20. The optical fiber connector as set forth in claim 19,
wherein the guide defines a groove extending along the longitudinal

axis.

21. The optical fiber connector as set forth in claim 20,

wherein the elongate arm is slidably received in the groove.

22. The optical fiber connector as set forth in claim 18,
wherein the elongate arm comprises a front end portion and a rear

end portion spaced apart along the longitudinal axis.

23. The optical fiber connector as set forth in claim 22,

wherein the front end portion defines an opening.

24. The optical fiber connector as set forth in claim 23,

wherein the depressible latch is received in the opening.

25. The optical fiber connector as set forth in claim 24,
wherein the depressible latch has a front end portion and rear end
portion spaced apart along the longitudinal axis and wherein the
depressible latch extends upward along the transverse axis as the
elongate arm extends along the longitudinal axis from the front

end portion to the rear end portion.
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26. The optical fiber connector as set forth in claim 25,
wherein the rear end portion of the depressible latch is spaced
apart above the top portion of the connector housing along the

transverse axis.

27. The optical fiber connector as set forth in claim 26,
wherein the front end portion of the elongate arm includes an edge

defining a front end of the opening.

28. The optical fiber connector as set forth in claim 27,
wherein the depressible latch arm has an upper surface, the edge

opposing the upper surface.

29. The optical fiber connector as set forth in claim 28,
wherein the elongate arm is configured to be pulled rearward along
the longitudinal axis with respect to the connector housing whereby
the edge slides longitudinally along the upper surface to depress

the depressible latch.

30. The optical fiber connector as set forth in claim 22,
further comprising a push/pull tab extending from the rear end

portion of the elongate arm.
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ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A
RECONFIGURABLE OUTER HOUSING

Cross-Reference to Related Applications

[0001] This application claims priority as continuation of
U.S. Patent Application 17/327,197 filed on 05/21/21 entitled
“UOLTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A
RECONFIGURABLE OUTER HOUSING” which is a continuation of
17/090,855 filed 11/05/20 entitled “ULTRA-SMALL FORM FACTOR
OPTICAL CONNECTORS USED AS A PART OF A RECONFIGURABLE OUTER
HOUSING” which is a continuation of U.S. Patent Application No.
16/414,546 filed 05/16/19 entitled “ULTRA-SMALL FORM FACTOR
OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE OUTER HOUSING”
which is a continuation of U.S. Patent Application 16/388,053 filed
04/18/19 entitled “Ultra-Small Form Factor Optical Connectors”,
which is a continuation of U.S. Patent Application 16/035,691,
filed 07/15/2018 entitled “Ultra-Small Form Factor Optical
Connectors” now U.S. Patent 10,281,668 granted May 7, 2019, which
claims priority to the following: U.S Provisional Patent
Application Serial Numbers 62/532,710 filed July 14, 2017,
62/549, 655 filed August 24, 2017, and 62/588,276 filed November
17, 2017, all the disclosures of which are incorporated by

reference herein.

Field of the Invention
[0002] The present disclosure relates generally to ultra-
small form factor optical connectors and related connections

within adapters and optical transceivers.

Background
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[0003] The prevalence of the Internet has led to
unprecedented growth in communication networks. Consumer demand
for service and increased competition has caused network providers
to continuously find ways to improve quality of service while
reducing cost.

[0004] Certain solutions have included deployment of high-
density interconnect panels. High-density interconnect panels may
be designed to consolidate the increasing volume of
interconnections necessary to support the fast-growing networks
into a compacted form factor, thereby increasing quality of service
and decreasing costs such as floor space and support overhead.
However, zroom for improvement in the area of data centers,
specifically as it relates to fiber optic connections, still
exists. For example, manufacturers of connectors and adapters are
always looking to reduce the size of the devices, while increasing
ease of deployment, robustness, and modifiability after
deployment. 1In particular, more optical connectors may need to be
accommodated in the same footprint previously used for a smaller
number of connectors in order to provide backward compatibility
with existing data center equipment. For example, one current
footprint is known as the small form-factor pluggable transceiver
footprint (SFP). This footprint currently accommodates two LC-
type ferrule optical connections. However, it may be desirable to
accommodate four optical connections (two duplex connections of
transmit/receive) within the same footprint. Another current
footprint is the quad small form-factor pluggable (QSFP)
transceiver footprint. This footprint currently accommodates four
LC-type ferrule optical connections. However, i1t may be desirable
to accommodate eight optical connections of LC-type ferrules (four
duplex connections of transmit/receive) within the same footprint.

[0005] In communication networks, such as data centers and
switching networks, numerous interconnections between mating
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connectors may be compacted into high-density panels. Panel and
connector producers may optimize for such high densities by
shrinking the connector size and/or the spacing between adjacent
connectors on the panel. While both approaches may be effective to
increase the panel connector density, shrinking the connector size
and/or spacing may also increase the support cost and diminish the
quality of service.

[0006] In a high-density panel configuration, adjacent
connectors and cable assemblies may obstruct access to the
individual release mechanisms. Such physical obstructions may
impede the ability of an operator to minimize the stresses applied
to the cables and the connectors. For example, these stresses may
be applied when the user reaches into a dense group of connectors
and pushes aside surrounding optical fibers and connectors to
access an 1individual connector release mechanism with his/her
thumb and forefinger. Overstressing the cables and connectors may
produce latent defects, compromise the integrity and/or
reliability of the terminations, and potentially cause serious
disruptions to network performance.

[0007] While an operator may attempt to use a tool, such
as a screwdriver, to reach into a dense group of connectors and
activate a release mechanism, adjacent cables and connectors may
obstruct the operator’s line of sight, making it difficult to guide
the tool to the release mechanism without pushing aside the
adjacent cables. Moreover, even when the operator has a clear line
of sight, guiding the tool to the release mechanism may be a time-
consuming process. Thus, using a tool may not be effective at

reducing support time and increasing the quality of service.

SUMMARY OF THE INVENTION
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[0008] An optical connector holding two or more LC-type
optical ferrules is provided. The optical connector includes an
outer body, an inner front body accommodating the two or more LC-
type optical ferrules, ferrule springs for urging the optical
ferrules towards a mating receptacle, and a back body for
supporting the ferrule springs. The outer body and the inner front
body are configured such that four LC-type optical ferrules are
accommodated in a small form-factor pluggable (SFP) transceiver
footprint or eight LC-type optical ferrules are accommodated in a
quad small form-factor pluggable (QSFP) transceiver footprint. A
mating receptacle (transceiver or adapter) includes a receptacle
hook and a housing with an opening that accommodates the receptacle
hook in a flexed position as the optical connector makes connection
with the mating receptacle by introducing the receptacle hook into

an optical receptacle hook recess.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1A 1is a perspective view of a prior art
standard 6.25mm pitch LC connector SFP;

[0010] FIG. 1B 1is a perspective view of a prior art

standard 6.2bmm pitch LC adapter;

[0011] FIG. 1C is a top view of the prior art adapter of
FIG. 1B;
[0012] FIG. 1D is a front view of the prior art adapter of

FIG. 1B, showing the 6.2bmm pitch;

[0013] FIG. 2A is a perspective view of a prior art LC
duplex connector;

[0014] FIG. 2B 1is a perspective view of a prior art LC
duplex connector with a remote release pull tab;

[0015] FIG. 2C is a top view of a prior art LC connector

used in the embodiments shown in FIGS. 2A and 2B;
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[0016] FIG. 2D is a side view of the prior art LC connector

of FIG. 2C;

[0017] FIG. 3 is an exploded view of one embodiment of a
connector;
[0018] FIG. 4 is a perspective view of one embodiment of

a connector;

[0019] FIG. 5 is a perspective view of one embodiment of
a connector with the outer housing removed from the front body.

[0020] FIG. 6 1s a perspective view of one embodiment of
a duplex connector;

[0021] FIG. 7 i1s a perspective view of another embodiment
of a duplex connector;

[0022] FIG. 8 1s a perspective view of one embodiment of
a quad connector;

[0023] FIG. 9 1is another ©perspective view of ©one
embodiment of a gquad connector;

[0024] FIG. 10 shows various embodiments of adapter types;

[0025] FIG. 11A is a side view of a connector connected to
an adapter;

[0026] FIG. 11B is a side view of a connector being removed
from an adapter;

[0027] FIG. 12A is a side wview of the outer housing of a
connector being removed;

[0028] FIG. 12B 1is a perspective view of a transparent
outer housing of a connector showing the front body;

[0029] FIG. 13 is a perspective view of one embodiment of
a quad connector inserted into a corresponding adapter;

[0030] FIGS. 14A-C are 1llustrative examples of cable
management using various embodiments of connectors;

[0031] FIG. 15A-B are illustrative examples of cable

management using multiple fiber strands per jacket;
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[0032] FIG. 16 is an illustrative example of using a cable
management system using multiple fiber strands per Jjacket.

[0033] FIG. 17 is another illustrative example of using a
cable management system using multiple fiber strands per jacket.

[0034] FIGS. 18A-B are various views of one embodiment of
a MT connector.

[0035] FIGS. 19A-D are illustrative examples of possible
alternative connector designs.

[0036] FIGS. 20 shows moving two connectors from a duplex
connector to two simplex connectors.

[0037] FIG. 21A is an exploded view of a micro optical
connector according to an embodiment.

[0038] FIG. 21B 1is a perspective view of the assembled
micro optical connector of FIG 21A.

[0039] FIG. 22 is a front view of the micro optical
connector of FIG. 21B showing overall connector dimensions and
ferrule pitch.

[0040] FIG. 23A is a cross-sectional view of the micro
optical connector of FIG. 21B latched into the adapter of FIG. 24.

[0041] FIG. 23B is a cross-sectional view of the micro
optical connectors of FIG. 21B unlatched from the adapter of FIG.
24,

[0042] FIG. 24 1is an exploded view of an adapter for the
micro optical connectors of FIG. 21B.

[0043] FIG. 25A is a cross-sectional view of the adapter
of FIG. 24, assembled.

[0044] FIG. 25B 1s a cross—-sectional side wview of the

adapter housing of FIG. 24.

[0045] FIG. 26 1s a front view of the assembled adapter of
FIG. 24.
[0046] FIG. 27A is an isometric view of the front body of

the micro optical connector of FIG. 21A.
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[0047] FIG. 27B is a right side view of the front body of
FIG. 27A.
[0048] FIG. 28A is an isometric view of the back body of

the micro optical connector of FIG. 21A.

[0049] FIG. 28B is a side view of the back body of FIG.
28A.

[0050] FIG. 29A is an isometric view of the outer housing

of the micro optical connector of FIG. 21A.

[0051] FIG. 29B 1is a front view of the outer housing of
FIG. 29A.
[0052] FIG. 29C 1is a cross-sectional view of the outer

housing of FIG. 29A showing the top of an orientation protrusion.

[0053] FIG. 29D is an inner view of the outer housing of
FIG. 29A;

[0054] FIG. 29E is an inner view of the outer housing of
FIG. 29A.

[0055] FIG. 30 is a side view of an adapter hook of the

adapter of FIG. 24.

[0056] FIG. 31 is an isometric view of the adapter of FIG.
24 assembled with the micro optical connectors of FIG. 21B.

[0057] FIG. 32A 1is cross-sectional view of a prior art
connector showing a latch gap.

[0058] FIG. 32B is a cross-sectional view of the micro
optical connector of FIG. 21B latched (left) and unlatched (right)
within the adapter of FIG. 24, assembled.

[0059] FIG. 33A depicts the micro optical connector of
FIG. 21BR in a QSFP footprint, depicting dimensions in millimeters.

[0060] FIG. 33B depicts the micro optical connectors of
FIG. 21BR in an SFP footprint, depicting dimensions in millimeters.

[0061] FIG. 34A-34C depicts adapter hooks interacting with
the micro optical connectors of FIG. 21B before (FIG. 34A), during
(FIG. 34B), and after (FIG. 34C) latching.
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[0062] FIG. 35A-FIG. 35C depicts the micro optical
connector of FIG. 21B side flap operation before (FIG. 35A), during
(FIG, 35B), and after (FIG. 35C) latching.

[0063] FIG. 36A depicts plural micro optical connectors in
a transceiver.

[0064] FIG. 36B is a front view of the transceiver of FIG.
36A.

[0065] FIG. 37 1is an exploded view of a micro optical
connector according to a further embodiment.

[0066] FIG. 38 is an isometric view of a front body of the
micro optical connector of FIG. 37.

[0067] FIG. 39 is an isometric view of a back body of the
micro optical connector of FIG. 37.

[0068] FIGS. 40A, 40B, and 40C depict a technique for
reversing polarity of the optical connector of FIG. 37.

[0069] FIG. 41 1is an exploded view of a micro optical
connector according to a further embodiment.

[0070] FIG. 42A is an isometric view of the front body of
the micro optical connector of FIG. 41.

[0071] FIG. 42B 1is a side view of the front body of FIG.
421,

[0072] FIG. 43 is an isometric view of the back body of
the micro optical connector of FIG. 41.

[0073] FIGS. 44A, 44B, and 44C are isometric views of the
outer housings that may be used with any of the micro optical
connectors of FIGS. 21A, 37, and 41.

[0074] FIG. 45 is an exploded view of an adapter according
to a further embodiment.

[0075] FIG. 46 is a cross-section of the adapter of FIG.
45, assembled.

[0076] FIG. 47 is an exploded view of a connector according

to another embodiment.
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[0077] FIG. 48 1is an isometric view of the back body and
the back post of the connector of FIG. 47.

[0078] FIG. 49 is a cross-section of the back post of FIG.
47 assembled with optical fibers.

[0079] FIG. 50 is a front view of the connector of FIG.
47,

[0080] FIG. 51 is an isometric view of the boot of the

connector of FIG. 47.

[0081] FIG. 52 is a front view of the adapter of FIG. 45.

[0082] FIG. 53 1is a exploded view of one embodiment of a
connector;

[0083] FIG. 54 is a perspective view of one embodiment of

a connector;

[0084] FIG. 55 is a perspective view of one embodiment of
a connector with the outer housing removed from the front body

[0085] FIG. 56 is a perspective view of one embodiment of
a duplex connector;

[0086] FIG. 57 is a perspective view of another embodiment
of a duplex connector;

[0087] FIG. 58 1s a perspective of one embodiment of a
quad connector;

[0088] FIG. 59 1is a perspective of another embodiment of
a quad connector;

[0089] FIG. 60 1s a perspective of another embodiment of

a quad connector;
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[0090] FIG. 61 is a perspective of one embodiment of a
quad connector inserted into a corresponding adapter;

[0091] FIGS. 62A-C are 1llustrative examples of cable
management using various embodiments of connectors;

[0092] FIG. ©63A-B are illustrative examples of cable
management using multiple fiber strands per Jjacket;

[0093] FIG. 64 is an illustrative example of using a cable
management system using multiple fiber strands per jacket.

[0094] FIG. 65 is another illustrative example of using a
cable management system using multiple fiber strands per jacket;

[0095] FIG. 66A-B are various views of one embodiment of
a MT connector.

[0096] FIGs. 67 A-D are illustrative examples of possible
alternative connector designs.

[0097] FIGs. 68A-B are illustrative examples of additional
possible alternative connector designs.

[0098] FIG. 19 is an illustrative examples of a method of

switching modes of operation of one or more connectors.

DETATLED DESCRIPTION

[0099] This disclosure is not limited to the particular
systems, devices and methods described, as these may wvary. The
terminology used 1in the description is for the purpose of
describing the particular versions or embodiments only, and is not

intended to limit the scope.
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[0100] As used in this document, the singular forms “a,
“Yan,” and “the” include plural references unless the context
clearly dictates otherwise. Unless defined otherwise, all

technical and scientific terms used herein have the same meanings
as commonly understood by one of ordinary skill in the art. Nothing
in this disclosure is to be construed as an admission that the
embodiments described in this disclosure are not entitled to
antedate such disclosure by virtue of prior invention. As used in
this document, the term “comprising” means “including, but not
limited to.”

[0101] The following terms shall have, for the purposes of
this application, the respective meanings set forth below.

[0102] A connector, as used herein, refers to a device
and/or components thereof that connects a first module or cable to
a second module or cable. The connector may be configured for fiber
optic transmission or electrical signal transmission. The
connector may be any suitable type now known or later developed,
such as, for example, a ferrule connector (FC), a fiber distributed
data interface (FDDI) connector, an LC connector, a mechanical
transfer (MT) connector, a square connector (SC) connector, a CS
connector, or a straight tip (ST) connector. The connector may
generally be defined by a connector housing body. In some
embodiments, the housing body may incorporate any or all of the
components described herein.

[0103] A “fiber optic cable” or an “optical cable” refers
to a cable containing one or more optical fibers for conducting
optical signals 1in beams of light. The optical fibers can be
constructed from any suitable transparent material, including
glass, fiberglass, and plastic. The cable can include a jacket or
sheathing material surrounding the optical fibers. In addition,
the cable can be connected to a connector on one end or on both
ends of the cable.
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[0104] Various embodiments described herein generally
provide a remote release mechanism such that a user can remove
cable assembly connectors that are closely spaced together on a
high density panel without damaging surrounding connectors,
accidentally disconnecting surrounding connectors, disrupting
transmissions through surrounding connectors, and/or the 1like.
Various embodiments also provide narrow-pitch LC duplex connectors
and narrow-width multi-fiber connectors, for use, for example,
with future narrow-pitch LC SFPs and future narrow width SFPs. The
remote release mechanisms allow use of the narrow-pitch LC duplex
connectors and narrow-width multi-fiber connectors in dense arrays
of narrow-pitch LC SFPs and narrow-width multi-fiber SFPs.

[0105] FIG. 1A shows a perspective view of a prior art
standard 6.2bmm pitch LC connector SFP 100. The SFP 100 is
configured to receive a duplex connector and provides two
receptacles 102, each for receiving a respective LC connector. The
pitch 104 1is defined as the axis-to-axis distance between the
central longitudinal axes of each of the two receptacles 102. FIG.
1B shows a perspective view of a prior art standard 6.25 mm pitch
LC adapter 106. The adapter 106 is also configured to receive a
duplex connector, and provides two receptacles 108, each for
receiving a respective LC connector. FIG. 1C is a top view of the
adapter 106 of FIG. 1B. The pitch of the adapter 106 is defined
similarly to that of the SFP 100, as the axis-to-axis distance
between the central longitudinal axes of each of the two
receptacles 108, as illustrated in FIG. 1D, which shows a front
view of the adapter 106.

[0106] FIG. 2A shows a prior art LC duplex connector 200
that may be used with the conventional SFP 100 and the conventional
adapter 106. The LC duplex connector 200 includes two conventional
LC connectors 202. FIG. 2B shows another prior art LC duplex
connector 204 having a remote release pull tab 206, and including
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two conventional LC connectors 208. As shown, the remote release
pull tab includes two prongs 210, each configured to couple to the
extending member 212 of a respective LC connector 208. FIGS. 2C
and 2D show top and side views, respectively, of the conventional
LC connector 208, having a width of 5.6 mm, and further showing
the extending member 212.

[0107] As discussed herein, current connectors may be
improved by wvarious means, such as, for example, reducing the
footprint, increasing the structural strength, enabling polarity
changes, etc. Various embodiments disclosed herein offer
improvements over the current state of the art, as will be further
discussed below.

[0108] In some embodiments, as shown in FIG. 3, a connector
300 may comprise various components. Referring to FIG. 3, an
illustrative embodiment of a connector 300 is shown in an exploded
view to display detail. In some embodiments, and as discussed
further herein, a connector 300 may have an outer housing 301, a
front body 302, one or more ferrules 303, one or more ferrule
flanges 304, one or more springs 305, a back body 306, a back post
307, a crimp ring 308, and a boot 309. In some embodiments, the
back body 306 may comprise one or more protrusions 306.1 which may
interlock with a window/cutout 302.1 in the front body 302. This
may allow for the back body 306 and the front body 302 to be
securely fastened together around the ferrule(s) 303, ferrule
flange(s) 304, and the spring(s) 305. The elements of FIG. 3 are
configured such that two optical connectors having four LC-type
optical ferrules may be accommodated in a small form-factor
pluggable (SFP) <transceiver footprint or at least two optical
connectors having a total of eight LC-type optical ferrules may be
accommodated in a quad small form-factor pluggable (QSFP)

transceiver footprint.

-13-
CORE/9990000.7796/167986571.1

0110



S09100Us6l1

[0109] Referring now to FIG. 4, an embodiment 1is shown
wherein the connector 400 is assembled. In some embodiments, the
assembled connector may have an outer housing 401, a front body
402 positioned within the outer housing, one or more ferrules 403,
one or more ferrule flanges (not shown), one or more springs (not
shown), a back body 406, a back post (not shown), a crimp ring
(not shown), a Dboot 409, and a push-pull tab 410. In some
embodiments, the connector may have one or more latching mechanisms
made up of a window 412 on the outer housing 401 near the push-
pull tab 410 and a protrusion 413 on the front body. The latching
mechanism made up of the window 412 and protrusion 413 securely
attaches the outer housing 401 to the front body 402. In a further
embodiment, the outer housing 401 may have a recess 411 to receive
a locking tab or locking mechanism from an adapter (depicted in
FIG. 13, below). The recess 411 of the outer housing 401 is used
to interlock with an adapter (depicted in FIG. 13, below) or
transceiver receptacle to secure the connector into the adapter.
As would be understood by one skilled in the art, the push-pull
tab 410 enables removal of the connector from a receptacle without
requiring additional tools. Alternatively, the push-pull tab may
be eliminated and the connector removed manually. In one or more
further embodiments, the outer housing 401 may also have a key
414. The key 414 may keep the connector in a given orientation
when inserted into a receptacle such as an adapter or transceiver.

[0110] FIG. 5 depicts a procedure for changing the
polarity of the optical connectors of the present disclosure. As
shown in FIG. 5, in some embodiments, the latching mechanism of
the connector 500 may be made up of two main parts: a window (not
visible) and one or more protrusions 513. As illustrated in FIG.
5, the outer housing 501 can slide on to or be removed from the
front body 502 by disengaging the latching mechanisms formed by
the protrusion 513 exiting through the window, whereby it contacts
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a rear wall of the window (refer to FIG. 4 for an illustrated
example of the outer housing being attached to the front body via
the latching mechanism). In some embodiments, the push-pull tab
510 may be permanently attached to the outer housing 501, as shown.

[0111] The front body 502 may be removed from the outer
housing 501, rotated 180° as indicated by arrow 520, and re-
inserted into the outer housing. This allows for a change in the
polarity of the front body 502, as shown by the arrow diagram in
FIG. 5, and therefore the ferrules can switch quickly and easily
without unnecessarily risking the delicate fiber cables and
ferrules.

[0112] In some embodiments, it may be beneficial to
connect two or more connectors together to increase structural
integrity, reduce the overall footprint, and cut manufacturing
costs. Accordingly, as shown in FIG. 6, a connector 600 may in
some embodiments, utilize an outer housing 601 that is capable of
holding two front bodies 602. Various other embodiments are
disclosed herein, and it should be noted that the embodiments
disclosed herein are all non-limiting examples shown for
explanatory purposes only.

[0113] Accordingly, although the embodiment shown in FIG.
6 utilizes a duplex outer housing 601, additional or alternative
embodiments may exist with more capacity, for example, six or eight
optical connectors within a single outer housing. As shown in FIG.
6, in some embodiments, the outer housing 601 may accept two front
bodies 602, each with two separate ferrules 603. As shown, the
front body(s) 602 may securely fasten to the outer housing 601 via
the latching mechanism 612 and 613. In additional embodiments, the
push-pull tab 610 may be modified, as shown, such that a single
tab can be used to free the two or more connectors from an adapter.
As illustrated in FIG. 6, the uni-body push-pull tab 610 and the
outer housing 601 may have two windows 612 with which to receive
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multiple protrusions 613 of the front body(s) 602. As discussed
herein the recesses 611 of the outer housing 601 are used to secure
the connectors to an adapter (depicted in FIG. 13 below). In one
or more further embodiments, the connectors may have individual
back bodies 606 and boots 609 (i.e., one back body/boot per front
body) as shown.

[0114] Alternatively, 1in some embodiments, such as that
shown in FIG. 7, the connector 700 may have a single boot 709 and
a duplex (i.e., uni-body) back body 706 instead of individual back
bodies (e.g., such as shown in FIG. 6). In some embodiments, the
duplex back body 706 may have different dimensions than that of
the individual back bodies of FIG. 6, such as, for example, they
may be longer to accommodate the need for routing the fiber after
it exits the boot 709. As with other embodiments discussed herein,
the connector shown in FIG. 7 may also include an outer housing
(e.g., duplex outer housing) 701, one or more ferrules 703, at
least one latching mechanism formed by the protrusion (not shown)
exiting through one or more windows 712, and a push-pull tab 710.

[0115] As stated, it may be beneficial to connect two or
more connectors together to increase structural integrity, reduce
the overall footprint, and cut manufacturing costs. Accordingly,
similar to FIG. 6, FIG. 8 shows a connector 800 that may, in some
embodiments, utilize an outer housing 801 that 1is capable of
holding multiple (e.g., four) front bodies 802.

[01l16] As shown in FIG. 8, some embodiments may have an
outer housing 801 able to accept up to four front bodies 802, each
with one or more ferrules 803. As shown, each front body 802 may
securely fasten to the outer housing 801 via the latching mechanism
812 and 813. In additional embodiments, the push-pull tab 810 may
be modified such that a single tab can be used to remove the up to
four connectors from an adapter. As illustrated in FIG. 8, the
push-pull tab 810 may include four recesses 811, which as discussed
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herein are used to secure the connector to a receptacle such as an
adapter (shown in FIG. 13, below) or the front receptacle portion
of a transceiver. In one or more further embodiments, the
connectors may have individual back bodies 806 and boots 809 (i.e.,
one back body/boot per front body) as shown.

[0117] Similar to FIG. 8, FIG. 9 shows an embodiment where
the outer housing 901 is able to accept up to four front bodies
902, each with one or more ferrules 903. As shown, each front body
902 may securely fasten to the outer housing 901 via the latching
mechanism 912 and 913. In additional embodiments, the push-pull
tab 910 may be modified such that a single tab can be used to
remove the up to four CS connectors from an adapter. As illustrated
in FIG. 9, the push-pull tab 910 may include four recesses 911,
which as discussed herein are used to secure the connector to an
adapter (shown in FIG. 13, below) or the optical receptacle portion
of a transceiver. The FIG. 9 embodiment may utilize a single back
body 906 and a single boot 909. In one or more further embodiments,
the connectors may have individual back bodies 906 and boots 909
(i.e., one back body/boot for all four front bodies) as shown.

[0118] In another aspect, the present disclosure provides
method for reconfiguring optical cables in which the outer housings
of the connectors may be removed and the remaining portion of the
assembled connector is inserted into a housing having a larger or
smaller capacity.

For example, the outer housings of plural two-ferrule capacity
housings may be removed and the connector inner body and associated
components inserted into a second outer housing that has either a
four-ferrule or eight-ferrule capacity. Alternatively, an outer
housing with a four-ferrule capacity may be removed and the inner
bodies and associated components are inserted into two second outer
housings, each of the two second housings having a two-ferrule
capacity. Similarly, an outer housing with an eight-ferrule
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capacity may be removed and replaced by two four-ferrule capacity
housing or a four-ferrule capacity and two two-ferrule capacity
housings. 1In this manner, cables may be flexibly reconfigured to
match the capacity of a mating optical-electrical component such
as a transceiver. This aspect of the present disclosure is
demonstrated in connection with FIG. 10.

[0119] Referring now to FIG. 10, various embodiments may
exist such as a single housing 1001 which receives a single
connector 1002. Additional embodiments may also exist, such as a
duplex housing 1003 which receives two connectors 1004 and/or a
quad housing 1005 which may receive up to four connectors 1006. It
should be understood by one skilled in the art that wvarious other
embodiments may exist that are not explicitly shown. For example,
a housing with the capacity for 5, 6, 7, 8, 9, 10 or more connectors
may be utilized for various embodiments disclosed herein. As shown
below, it is desirable to have flexible housing configurations so
that connectors may be grouped and ungrouped between optical and
optoelectronic components such as adapters and transceivers.

[0120] Alternatively, 1in some embodiments the connector
may utilize one or more duplex back bodies with a single boot,
similar to that shown in FIG. 7. Thus, similar to FIG. 7, an
embodiment may allow for a further reduced footprint, less cabling,
and easier maintenance of the connector. Accordingly, one or more
embodiments may have an outer housing that may accept up to four
front bodies, each with one or more ferrules. In some embodiments,
each front body may securely fasten to the outer housing via a
latching mechanism. In additional embodiments, the push-pull tab
may be modified such that a single tab can be used to free the up
to four front bodies from an adapter. The push-pull tab may include
four openings with which to receive multiple locking tabs of the

outer housing. As discussed herein the locking tabs of the outer
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housing are used to secure the connectors to an adapter (shown in
FIG. 13) or the optical receptacle portion of a transceiver.

[0121] In further embodiments, the connector may utilize
a single uni-body back body with a single boot (i.e., as shown in
FIG. 9). Thus, an embodiment may allow for a further reduced foot
print, less cabling, and easier maintenance of the connector.
Accordingly, one or more embodiments may have an outer housing
that may accept up to four front bodies, each with one or more
ferrules. Each front body may securely fasten to the outer housing
via the latching mechanism as discussed herein. In additional
embodiments, the push-pull tab may be modified such that a single
tab can be used to remove up to four connectors from an adapter.
The push-pull tab may include four openings with which to receive
multiple locking tabs of the outer housing. As discussed herein
the locking tabs of the outer housing are used to secure the
connectors to an adapter.

[0122] The optical connectors of the present disclosure
are all configured to be received in a receptacle. As used herein,
the term “receptacle” relates generically to a housing that
receives an optical connector. A receptacle includes both optical
adapters, that 1s, components that mate two or more optical
connectors, and transceivers, which include an optical receptacle
to hold connectors that are to communicate with an optoelectronic
component (e.g., a component that converts optical signals to
electrical signals). As shown in FIG. 11A, in one embodiment
1100A, the outer housing 1101 may comprise one or more recesses
1111. As discussed and shown herein, the one or more recesses may
allow for a receptacle 1114 to securely connect to the connector
1100A. Accordingly, in some embodiments, the receptacle 1114 may
have a receptacle hook 1115, which is flexible and can secure the
connector 1100A into the receptacle via latching onto the wall of
the recess 1111, as shown. This latching takes place when the outer
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housing 1101 is pushed forward into the receptacle. The sloped
portions of the outer housing 1101 allow the receptacle hook 1115
to slide up and over the front of the outer housing thereby
securing the connector 1100A into the receptacle.

[0123] Additionally or alternatively, in some embodiments,
such as that shown in FIG. 11B, a connector 1100B may be removed
from a receptacle 1114 by pulling the connector away from the
adapter as indicated by the directional arrow. In some embodiments,
the force may be applied by a user via the push-pull tab 1110.
Alternatively, when a push-pull tab is not present, the connector
may still be manually removed from a receptacle. As shown in FIG.
11B, as the connector 1100B is removed from the receptacle 1114,
the flexible receptacle hooks 1115 separate and slide up the slope
of the end of the connector and allow for removal of the connector
from the receptacle.

[0124] Referring now to FIGS. 12A and 12B, as discussed
herein and previously shown in FIG. 5, the front body 1202 can be
removed from the outer housing 1201. In some embodiments, a portion
of the outer body 1201 can be flexibly extended away from the front
body 1202 as shown by the arrows in FIG. 12A. As discussed herein,
in some embodiments, the front body 1202 may comprise a protrusion
1213 which interlocks with a window (not shown) on the outer
housing 1201. Accordingly, when force is applied to the outer
housing 1201 in a manner that removes the one or more protrusions
1213 from the one or more windows (not shown, see FIG. 4), the
front body 1202 may be removed from the outer housing.

[0125] Referring now to FIG. 13, an embodiment 1300 is
shown in which the connector (not shown in 1its entirety) is
inserted into a receptacle such as adapter 1314. In this specific
non-limiting example, the connector is similar to that shown in
FIG. 8 (i.e., comprising four front bodies each with their own
back body 1306 and boot 1309). However, unlike FIG. 8, the
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embodiment shown here utilizes four individual push-pull tabs 1310
instead of a duplex push-pull tab system which manipulates two
latching tabs per push-pull tab to allow the connector to be
removed from the adapter 1314.

[0126] Various benefits and details have been discussed
herein with regard to the connectors and their modular ability
(e.g., to include multiple connectors into a single housing). In
addition to the reduced footprint, structural improvements, and
cost reduction, various embodiments herein may also be beneficial
with regard to reducing the burden of cabling in a data center
environment. Illustrative embodiments shown in FIGS. 14A through
14C depict cable configurations that may be used to reduce the
complexity of optical cables in a compact environment. Note that
any of the optical connectors described in this disclosure may be
used in these embodiments, including the optical connectors of
FIGS. 21B, 37, and 41, to be discussed in detail below. FIG. 14A
shows two duplex cables similar to the cable shown in FIG. 6. In
some embodiments, one or more detachable clips 1401 may be attached
to two or more zip cables to prevent the zip cables from detaching.
This allows for two or more cables to be bundled and reduce the
risk of entanglement with additional cables. FIG. 14BR 1s an
illustrative example of how easily an embodiment can separate into
two individual connectors by unbinding the cables and thus quickly
and easily creating two independent fiber optic channels that can
move and be connected independently. FIG. 14C shows an embodiment
in which a duplex connector 1like that of FIGS. 6 and 14A 1is
connected to two separate individual connectors. Through the
variable housing configurations depicted above in FIG. 10, the
cable of FIG. 14A can be reconfigured as the cables of either 14R
or FIG. 14C.

[0127] In addition to binding existing fiber cables, some
embodiments herein may utilize a new four fiber =zip cable.
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Referring now to FIG. 15A, a conventional zip cable (i.e., one
with a single fiber strand 1520 per Jjacket 1521) 1is shown in
comparison with an embodiment in which two fibers 1522 per jacket
1523 are utilized. It should be understood that this is merely a
non-limiting example. In some embodiments, multiple fibers may be
included per jacket, such as, for example, four fibers per Jjacket
in order to utilize the single boot 2909 and uni-body rear body 9206
of the connector shown in FIG. 9.

[0128] A specific example using multi-strand cables 1is
shown in FIG. 16 for illustrative purposes only. It should be
understood that numerous alternatives and modifications are
possible, such as, for example, that shown in FIGS. 18A-18B and
FIGS. 19A-19D. As shown, a switch (e.g., 100G switch) 1630 is shown
with a transceiver (e.g., 100G transceiver) 1631. The transceiver
1631 has a receptacle to receive duplex connectors 1632. From each
of the two duplex connectors 1632, a four fiber cable 1633 extends
to connect to various other connectors and transceivers. In some
embodiments, as discussed herein, a clip (e.g., detachable clip)
1640 may connect two or more cables (e.g., 1633) to ensure the zip
cables do not come apart. As shown, one four fiber cable 1633 is
split into two two-fiber cables 1634, which are then each attached
to a single simplex connector 1635 and placed into a transceiver
(e.g., 25G transceiver) 1636. As further shown, one of the four
fiber cables 1637 is connected to a single duplex connector 1638,
which 1s then inserted into another transceiver (e.g., b50G
transceiver) 1639.

[0129] An additional or alternative embodiment is shown in
FIG. 17. As shown, one or more switches (e.g., 400G switches) 1730
and 1732 are shown each with a transceiver (e.g., 400G transceiver)
1731 and 1733. The first transceiver 1731 has a receptacle that is
receiving two simplex (single) connectors 1734 and one duplex
(dual) connector 1735. From each of the two simplex connectors
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1734, a two fiber cable 1736 extends to connect to various other
connectors and transceivers. Similar to FIGS. 14 and 16, some
embodiments may have a clip (e.g., detachable clip) 1740 that may
connect two or more cables (e.g., 1736, 1738, etc.) to ensure the
zip cables do not come apart. From the duplex connector 1735 a
four-fiber cable 1737 is split into two two-fiber cables 1738,
which are then each attached to a single simplex connector each
and placed into a transceiver (e.g., 400G transceiver).

[0130] Accordingly, embodiments described herein allow for
improvements over the current state of the art. By way of specific
example, connectors generally have three types of fixed cables.
Moreover, some cables may be bifurcated. As such, the cable cannot
be split once installed and the polarity of the cables cannot be
changed. Alternatively, the embodiments discussed herein may allow
a user to change from a four-way to a 2-Duplex, to a 4-simplex
connector, etc. (e.g., FIG. 20). Moreover, as discussed herein,
the individual connectors can be split into individual connectors
anytime, even after deployment. Additionally, the polarity can be
changed within the connectors easily in a manner that does not
risk damage to the one or more ferrules and fibers, as discussed
above. It should also be noted that the depicted connectors are
used herein merely for illustrative purposes, and that wvarious
other connectors may be used in any embodiment (e.g., an MT
connector, such as that shown in FIGS. 18A-18B, and the optical
connectors of FIGS. 21, 37, and 41).

[0131] FIGS. 18A-18B depict an optical connector
including an MT ferrule 1810 in a housing that is substantially
similar to the housing 301 of FIG. 3. As with the embodiment of
FIG. 3, the various features of the connector are configured such
that two optical connectors having two MT-type optical ferrules
may be accommodated in a small form-factor pluggable (SFP)
transceiver footprint or at least four optical connectors having
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a total of four MT-type optical ferrules may be accommodated in a
quad small form-factor pluggable (QSFP) transceiver footprint.

[0132] FIGS. 19A-19D show alternative embodiments of the
optical connectors of FIG. 3 in which the push-pull tabs are not
integrated with the optical connector housing. As seen in FIGS.
19A-19B, a push-pull tab 1930 1s a separable element from a
connector housing. The push-pull tab 1930 actuates a latch 1910
for inserting and extracting the connector from an adapter or
transceiver. An alternative latching mechanism is depicted in
FIGS. 19C-19D. Latch 1950 includes a notch that is actuated by
push-pull tab 1960.

[0133] FIG. 20 depicts the disassembly of a four-connector
housing (two duplex connectors in a single housing) into two duplex
connectors. This may be performed in changing, for example, a
connector as shown in FIG. 14A to a connector as shown in FIG.
14C. 1In FIG. 20, an optical connector 2000 is depicted including
a housing 2010 that houses two duplex connectors (four optical
fibers). The housing 2010 is removed, leaving the two duplex
connectors 2020. Two housings 2030 are then provided and two
individual duplex connectors 2040 are then created from the initial
single housing connector 2000. This reconfigurable housing
simplifies cable management, for example, when optical cables are
interconnected between lower-speed transceivers and higher-speed
transceivers as seen in FIG. 16.

[0134] FIG. 21A depicts an embodiment of an optical
connector 2100, shown 1in exploded wview while 21B depicts the
optical connector 2100 in an assembled view. Optical connector
2100 may include an outer housing 2110, a front body 2115, one or
more ferrules 2122, one or more ferrule flanges 2124, one or more
springs 2125, a back body 2130, a back post 2135, a crimp ring
2140, and a boot 2145. The outer housing 2110 may include a
longitudinal bore for accommodating the front body 2115 and a
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ferrule assembly 2120, a connector alignment key 2105 used during
interconnection, a connector flap 2103 and an optional pull tab
2107 to facilitate removal of the connector 2100 when connected in
a dense array of optical connectors. Optionally, the ferrules may
be LC-type ferrules having an outer diameter of 1.25 mm.

[0135] In prior art optical connectors, an inner enclosed
housing was used in place of open front body 2115. Front body
2115 includes top and bottom portions but no sidewalls, termed
“open sidewalls” in this embodiment. By using front body 2115,
space occupied by the prior art inner housing sidewalls becomes
available to increase the density of optical connectors within a
given footprint, an advantage over prior art connectors. It was
determined that the outer housing 2110, combined with the front
body 2115, provided sufficient mechanical strength and ferrule
protection, advantageously providing the space for additional
optical connectors. Removal of sidewalls increases available
space by 1-2 millimeters.

[0136] Note that, in this embodiment, the outer housing is
configured to hold two optical ferrules 2122. Typically, two
optical ferrules may be used in a “transmit” and “receive” pairing
of optical fibers, called a duplex connector. However, the outer
housing may be configured to hold more or fewer optical ferrules
including a single optical ferrule, multiples of single optical
ferrules, or multiple pairs of optical ferrules, depending upon
the application. Further, the front body 2115 may be removed from
the outer housing 2110 and the front body placed in a larger outer
housing with other front bodies to form a larger optical connector
in a manner to be discussed in more detail below. In particular,
two front bodies may be used with a four-ferrule outer housing or
four front bodies may be used with an eight-ferrule outer housing.

[0137] Turning to FIGS. 29A and 29B, isometric and front
views of the outer housing 2110 are shown. As seen in the front
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view of FIG. 29B and the cross-sectional view of FIG. 29C,
connector orientation protrusions 2910 are provided within the
interior of the outer housing 2110. Connector protrusion 2910 is
further seen in the inner view of the housing, FIG. 29E. When the
front body is inserted within the longitudinal bore 2101 of outer
housing 2110, the outer housing connector flap 2103 locks the outer
housing 2110 to the front body 2115 in the following manner. As
the front body 2115 is inserted into the outer housing 2110, the
outer housing locking surface 2114, best seen in FIG. 27C, engages
the connector orientation protrusion 2910, seen in an inside view
of the outer housing in FIG. 29D, labelled as “Flap A”, flexing
the connector flap 2103 outwardly from the outer housing body 2110,
depicted in the inset of FIG. 29C. The flap protrusion mating
location is indicated as “mating place B” in FIG. 29D. Once the
locking surface 2114 passes beyond the orientation protrusion, the
connector flap returns to its original position (FIG. 29A), and
the protrusion 2910 engages locking surface 2114 and any withdrawal
of the front body assembly from the outer housing 2110 is prevented
as the proximal end face of the connector flap 2103 is stopped by
protrusion 2910.

[0138] FIGS. 35A-35C depict the sequence of operations to
remove an assembled front body from the outer housing in order to
reverse polarity or to aggregate plural connectors in a multi-
connector housing. To separate the front body from the outer
housing, the connector flap 2103 is flexed outward using a finger
or a tool, as depicted in FIG. 35B. Flexing the connector flap
2103 outwardly causes the protrusion 2910 to disengage from the
front body’s outer housing locking surface 2114, permitting the
front body/ferrule assembly 2115 to be removed from the outer
housing. This may be performed when it is desired to reverse the
polarity of the connector (to be discussed below) or when desiring
to aggregate plural connectors into a larger connector housing as
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discussed above. The separated components are depicted in FIG.
35C, that is, front body 2115 with the ferrule assembled therein
and outer housing 2110.

[0139] In some embodiments, the back body 2130 may
comprise one or more protrusions or hooks 2134, best seen in FIGS.
28A and 28B, which may 1interlock with a back body hook
window/cutout 2119 in the front body 2115. This may allow for the
back body 2130 and the front body 2115 to be securely fastened
together around the ferrule(s) 2122, ferrule flange(s) 2124, and
the spring(s) 2125. The back body 2130 includes a cable bore 2820,
spring guides 2132, and side protrusions 2810.

[0140] During assembly, the ferrule flanges 2124 fit into
ferrule flange alignment slots 2117 (see FIGS. 27A and 27B)
adjacent the ferrule openings 2116 of the front body 2115,
compressing the springs 2125 (preload) which are positioned along
front body spring holders 2118. The ends of the springs 2125 are
secured on spring guides 2132 (FIGS. 28A, 28B) of back body 2130
by spring tension. 2As seen in the assembled cross-sectional views
of FIGS. 23A and 23B, the springs 2125 are positioned to urge the
ferrules 2122 into contact with mating connectors or transceiver
optics, ensuring minimum insertion loss. As further seen in FIGS.
27A and 27B, the front body includes a receptacle hook recess 2710
with a receptacle hook retainer surface 2720 the receiver a
receptacle hook when mating with an adapter or with a transceiver
receptacle, as shown in further detail below.

[0141] Further reductions in <connector size may be
obtained by reducing the size of springs 2125, see FIG. 21. By
using a maximum spring outer diameter of 2.5 mm, the pitch of the
ferrules, that is to say, the spacing between adjacent ferrules,
may be reduced to 2.6 mm when coupled with the removal of inner
housing walls and walls separating adjacent ferrules. This
advantage 1s best seen in FIG. 22 which depicts the front of
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connector 2100 showing overall connector dimensions and ferrule
pitch. The connector size 4.2 x 8.96 x 30.85mm (excluding optional
pull tab 2107 and connector alignment key 2105) with a ferrule
pitch of 2.6 mm.

[0142] As best seen in FIG. 21B, the outer housing 2110
and the front body 2115 together provide a receptacle hook ramp
2940 (on the outer housing) used to guide a receptacle hook into
a receptacle hook recess 2170 (in the front body 2115), also shown
in FIGS. 27A and 27B (receptacle hook recess 2710 and receptacle
hook retainer surface 2720). The receptacle hook, to be discussed
in more detail below, may be from an adapter or a transceiver to
secure the optical connector 2100 thereto.

[0143] The optical connectors 2100 may be used in a variety
of connection environments. In some applications, the optical
connectors 2100 will mate with other optical connectors.
Typically, this mating will occur with a receptacle such as an
adapter or optical transceiver receptacle. An exemplary adapter
2400 depicted in FIG. 24 in an exploded view and depicted in FIG.
31 having four mating pairs of optical connectors 2100 latched
therein. 1In other applications, as when an optical signal 1is to
be converted to an electrical signal, the micro optical connectors
2100 will mate with an optical receptacle in a transceiver 3600 as
shown in FIG. 36. Typically, transceiver 3600 may be found in a
data center, switching center, or any other location where optical
signals are to be converted to electrical signals. Transceivers
are often a part of another electrical device such as a switch or
a server, as 1is known in the art. Although much of the connection
operation of this embodiment will be described with respect to an
adapter, 2400, it 1is wunderstood that substantially similar
mechanical retention mechanisms are positioned within the
receptacle of transceiver 3600 so that any description of connector
retention in adapter 2400 applies in a substantially similar way
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to retention of an optical connector within transceiver 3600. An
example of a transceiver optical receptacle is depicted in FIG.
36B (holding optical connectors 2100); as seen in FIG. 36B, the
connection environment is substantially similar to one-half of an
adapter 2400.

[0144] Turning to FIG. 24, further size reductions in the
overall optical assembly of connectors plus adapter or connectors
plus transceiver may be obtained through wvarious connection
mechanisms to be described with respect to the adapter 2400 but
also apply to optical connection features within the front end of
transceiver 3600. The adapter 2400 includes an adapter housing
2402 having an adapter alignment assembly 2430 positioned therein.
The adapter alignment assembly 2430 includes alignment sleeves
2410 positioned within alignment sleeve openings 2440 of alignment
sleeve holders 2442, The adapter alignment assembly further
includes receptacle hooks 2302 that will grip optical connectors
2100 through front body connector hook recess 2710 of FIG. 21B. As
seen in FIG. 30, receptacle hooks 2302 include an inner surface
3110. The adapter housing 2402 further includes connector
alignment slots 2403 that mate with connector alignment key 2105
of FIG. 21A. The connectors 2100 are received through connector
opening 2405 of the adapter housing 2402 which also includes flex
tab 2401, cutout 2456, mount plate 2452 and panel hook 2490. To
assemble the adapter alignment assembly 2430 in the adapter housing
2402, adapter housing hooks 2432 are provided. Adapter housing
hooks 2432 are received in housing adapter hook openings.

[0145] It should be understood that above description of
connection mechanisms with respect to adapter 2400 may be applied
in a substantially similar way with respect to the receptacle of
transceiver 3600. Particularly, the receptacle of transceiver 3600
may 1nclude a receptacle housing having a receptacle alignment
assembly positioned therein. The receptacle alignment assembly
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includes alignment sleeves positioned within alignment sleeve
openings of alignment sleeve holders. The receptacle alignment
assembly further includes receptacle hooks that will grip optical
connectors 2100 through front body connector hook recess 2710 of
FIG. 21B. As seen in FIG. 30, receptacle hooks 2302 include an
inner surface 3110. The receptacle housing further includes
connector alignment slots that mate with connector alignment key
of FIG. 21A. The connectors 2100 are received through connector
opening of the receptacle housing which also includes flex tab,
cutout, mount plate and panel hook. To assemble the receptacle
alignment assembly in the receptacle housing, receptacle housing
hooks are provided. Receptacle housing hooks are received in
housing receptacle hook openings.

[0146] To further reduce the size of optical connectors
and associated mating components, the adapter housing 2402
includes receptacle hook openings 2420, seen in FIGS. 25A and 25B.
Receptacle hook openings 2420 accommodate the clearance required
by receptacle hooks 2302 when they flex upwards prior to latching
with connectors 2100. The interaction of the receptacle hooks
2302, having slanted inner surfaces 3110, with the receptacle hook
openings 2420 1is best seen in FIGS. 32B and 34A-C. Prior to
latching (FIG. 34A), the receptacle hook 2302 is in an unflexed
condition within the receptacle (adapter or transceiver). As the
connector 2100 is inserted into the adapter housing 2402 or the
transceiver, the receptacle ramp 2490 pushes against the
receptacle hook inner surfaces 3110, flexing receptacle hook 2302
into the receptacle hook opening 2420. Without providing the
opening, additional clearance would need to be provided to
accommodate the flexing of the receptacle hook 2302. This
additional required clearance 1is depicted in the prior art
connector/adapter of FIG. 32A. As seen in FIG. 32A, a connector
latch gap 3210 must be provided in the prior art to accommodate
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the prior art connector hooks, increasing the overall footprint of
the prior art connector/adapter assembly. By providing receptacle
hook openings 2420 in the present disclosure, approximately 2.25mm
of valuable footprint real estate is obtained which may be used to
increase connector density.

[0147] Another improvement in adapter size is obtained by
removing prior art adapter walls between adjacent connectors. This
is best seen in the front view of an assembled adapter 2400 shown
in FIG. 26. As seen, pairs of ferrule alignment sleeves 2410 are
separated only by connector gap 2610 with a 4.35 mm pitch between
adjacent connectors. The adapter size 1is 19.0 x 10.71 x 32.5mm
(excluding the adapter flange 2460). Also seen in FIG. 26 is the
connector alignment slot 2403, alignment sleeve holder 2442, and
a front view of receptacle hooks 2302.

[0148] FIG. 31 depicts an assembled adapter 2400 with four
pairs of mating connectors 2100 latched therein. Note that in the
latched position, receptacle hooks 2302 do not extend into
receptacle hook openings 2420. This is further visible 1in the
cross-sectional view of an assembled adapter 2400 of FIG. 25A.
Connector alignment keys 2105 are positioned within connector
alignment slots 2403. As seen in the cross-sectional view of FIG.
23A, the push-pull tab 2017 may extend beyond the connector boot
2145 providing clearance to easily grip the tab and remove a
connector. Also seen in FIG. 31 is adapter flex tab 2401 and panel
hook 2490 for interaction with racks or other equipment.

[0149] Through the wvarious features described above, the
density of optical connectors 2100 that may be provided in the
standard transceiver footprint connector spaces may be doubled.
For example, in a small form factor pluggable (SFP) footprint of
14 x 12.25 mm, two connectors 2100 having four LC-type ferrules
2122 of 1.25 mm outer diameter may be accommodated as seen in FIG.
33B. Similarly, 1in a quad small form factor pluggable (QSFP)
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footprint of 13.5 x 19mm, four connectors 2100 having a total of
eight LC-type ferrules 2122 may be accommodated as seen in FIG.
33A. Further, by providing the connectors in transmit and receive
pailrs, greater flexibility in optical routing is obtained, as
demonstrated by previous FIGS. 16 and 17.

[0150] Turning to FIG. 37, another embodiment of an
optical connector is depicted. In this embodiment, the last two
digits of each element correspond to the similar elements in the
optical connector of FIG. 21A et seq. In FIG. 37, connector 3700
may include an outer housing 3710, a front body 3715, one or more
ferrules 3722, one or more ferrule flanges 3724, one or more
springs 3725, a back body 3730, a back post 3735, a crimp ring
3740 (depicted with an optional heat shrink tube extending
therefrom), and a boot 3745. The outer housing 3710 may include a
longitudinal bore 3701 for accommodating the front body 3715 and
ferrules 3722, a connector alignment key 3705 used during
interconnection, a connector flap 3703 and an optional pull tab
3707 to facilitate removal of the connector 3700 when connected in
a dense array of optical connectors. Optionally, the ferrules may
be LC-type ferrules having an outer diameter of 1.25 mm.

[0151] In FIG. 38 an isometric view of the front body 3715
is depicted. In this embodiment, the back body hook cutout 3819
has been moved forward, advantageously strengthening the assembled
connector 1n side load environments. An alignment tab 3895 1is
provided for mating with a receiving recess on the back body. The
receptacle hook recess 3910 operates in a substantially similar
manner to the recess of FIG. 21A, described above. A ferrule
flange alignment slot 3817 is also provided.

[0152] In FIG. 39, the back body 3730 is depicted, showing
alignment tab recess 3997 for receiving alignment tab 3895. The
front body hook 3934, for interconnecting in back body hook cutout
3819, extends outwardly from the main portion of the back body
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through extended hook arm 3996. Through the extended hoock arm
3996 and the alignment tab 3895, breakage during side loads 1is
reduced as the load is redistributed more evenly across the entire
connector, reducing stress on the backpost.

[0153] As seen in FIGS. 40A-40C, the assembled front body
3715 may be removed from the outer housing 3710, rotated 180° as
indicated by the arrow (FIG. 40B), and re-inserted into the outer
housing (FIG. 40C). This allows for a change in the polarity of
the front body 3715, and therefore the ferrules can switch quickly
and easily without unnecessarily risking the delicate fiber cables
and ferrules. As described previously with respect to FIGS. 35A-
35C, connector flap 3703 is flexed outward to release the front
body from the outer housing.

[0154] Turning to FIG. 41, another embodiment of an
optical connector is depicted. In this embodiment, the last two
digits of each element correspond to the similar elements in the
micro optical connectors of FIG. 21A and FIG. 37. In FIG. 41,
connector 4100 may include an outer housing 4110, a front body
4115, one or more ferrules 4122, one or more springs 4125, a back
body 4130, a crimp ring 4140, and a boot 4145. The outer housing
4110 may include a connector flap 4103 and an optional pull tab
4107 to facilitate removal of the connector 4100 when connected in
a dense array of optical connectors. Optionally, the ferrules may
be LC-type ferrules having an outer diameter of 1.25 mm.

[0155] As seen in FIG. 42A, the front body 4015 in this
embodiment includes a middle wall 4260 interposed between the
ferrules and springs when the front body is assembled. This middle
wall reduces the possibility of the springs becoming entangled
with each other, binding the connector and breaking the optical
fibers. The front body 4015 also includes an alignment cut out
guide 4625, seen in the side view of FIG. 42B. The alignment cut
out guides the back body 4030 into the front body 4015 during
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assembly of the connecter, and also further reduces the side load
that leads to connector breakage or disconnection of the front
body and the back body 4030.

[0156] Back body 4030, depicted in an enlarged view in
FIG. 43, includes an alignment guide 4377 that fits into the
alignment cut out guide 4265 of FIG. 42B. The wall structure
4378 also stops the front body to prevent over-compressing the
springs and provides strength under a side load.

[0157] Various modifications to the outer housing,
depicted in FIGS. 44A-44C, may be used with any of the optical
connectors depicted in FIGS. 21, 37, and 41 or earlier embodiments.
In FIG. 44A, the push-pull tab 3707 may include a release recess
4473, Release recess 4473 permits insertion of a tool or
fingernail to remove the connector from an adapter or transceiver,
without disturbing adjacent connectors. Similarly, FIG 44B
depicts a release hole 4499 in push-pull tab 3707 to permit
insertion of an extraction tool to remove the connector from an
adapter or transceiver. FIG. 44C shows a modified connector flap
3703 with an increased cutout size of 1 mm to make it easier to
insert a tool or a finger to flex the flap 3703 and remove the
front body assembly when making a polarity change or aggregating
the front body with other front bodies in a larger outer housing.

[0158] Another embodiment of an adapter/transceiver
receptacle 1is depicted 1in FIG. 45. Unlabeled elements are
substantially similar to elements depicted in FIG. 24. In this
FIG., adapter housing hooks 4532 can be seen along with receptacle
hooks 4502. Turning to the cross-sectional view of the assembled
adapter in FIG. 46, the engagement of these elements may be seen.

[0159] Another embodiment of an optical connector 4700 is
depicted in FIG. 47. The optical connector of FIG. 47 includes
outer housing 4710, front body 4715, ferrules 4722, springs 4725,
back body 4730, backpost 4735, crimp ring 4740, and boot 4745.
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Here, the emphasis is on the back body, 4730. A more detailed
view of the back body 4730 is presented in FIG. 48, In this
embodiment, the backpost flange has a substantially rectangular
shape 1in order to narrow the overall connector profile by
approximately 0.5 mm. Back post overmolding 4859 accommodates the
back post flange 4857 and reduces the potential for back post
breakage. The back wall 4853 is extended in length to 3 mm from
1.5 mm to improve the sideload strength of the overall connector.
The crimp ring positioning 4855 1s inversed from earlier
embodiments to improve holding of aramid fiber from an optical
fiber cable, improving cable retention of the back post.

[0160] Many advantages are achieved by the backpost of
FIG. 48. In addition to increased connector strength, a longer
fiber path 4901 is provided as shown in FIG. 49. This longer fiber
path, approximately 1.5 mm longer than in previous embodiments,
allows for a gentler curve as the fibers are split from the fiber
optic cable, improving insertion and return loss of the fibers.
In FIG. 49, the back wall 4853 can be seen as a portion of the
back body 4730.

[0161] In view of the wvarious modifications of this
embodiment, FIG. 50 depicts a connector 4700 front view showing
overall reduced connector width of 3.85 mm. Such a size reduction
permits 4 optical connectors (a total of 8 ferrules) to be
accommodated 1in a ftransceiver or connector footprint of 16mm
(including tolerances). Thus, the connectors of the present
invention may be used to connect 8 LC-ferrule-housed fibers in a
QSFP footprint.

[0162] To further decrease the space required by the
optical connectors, a side thickness reduction may be carried out
on the boot of connector 4700. Side thickness reduction 5103,
depicted in FIG. 51, narrows the thickness of the boot on either
side, reducing the space required by the boot to the 3.85 mm
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profile of connector 4700. Thus four connectors will fit in the
QSFP transceiver footprint. This footprint is shown in the adapter
front view of FIG. 52- as noted above, the front view of an adapter
and that of a transceiver are substantially similar from the
optical perspective. In FIG. 52, the adapter inner wall is reduced
from 17.4 mm to 16 mm. All of the modifications set forth in the
FIG. 47 et seqg. embodiment make it possible for the four connectors
to fit in the profile of FIG. 52.

[0163] In some embodiments, as shown 1in FIG. 53, a
connector 10300 may comprise various components. Referring to FIG.
53, an illustrative embodiment of a connector 10300 is shown in an
exploded view to display detail. In some embodiments, and as
discussed further herein, a connector 10300 may have an outer
housing 10301, a front body 10302, one or more ferrules 10303, one
or more ferrule flanges 10304, one or more springs 10305, a back
body 10306, a back post 10307, a crimp ring 10308, a boot 10309,
and a push-pull tab 10310. In some embodiments, the back body 10306
may comprise one or more protrusions 10306.1 which may interlock
with a window/cutout 10302.1 in the front body 10302. This may
allow for the back body 10306 and the front body 10302 to be
securely fastened together around the ferrule(s) 10303, ferrule
flange(s) 10304, and the spring(s) 10305.

[0164] Referring now to FIG. 54, an embodiment is shown
wherein the connector 10400 is assembled. In some embodiments, the
assembled connector may have an outer housing 10401, a front body

(not shown, see FIGs. 53 and 55.), one or more ferrules 10403, one
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or more ferrule flanges (not shown), one or more springs (not
shown), a back body 10406, a back post (not shown), a crimp ring
(not shown), a boot 10409, a push-pull tab 10410, and one or more
latching mechanisms made up of a window 10412 on the outer housing
and a protrusion 10413 on the front body. The latching mechanism
10412 and 10413 securely attaches the outer housing 10401 to the
front body. In a further embodiment, the push-pull tab 10410 may
have an opening to receive a locking tab 10411. The locking tab
10411 of the outer housing 10401 1is used to interlock with an
adapter (not shown) to secure the connector into the adapter. As
would be understood by one skilled in the art, the push-pull tab
10410 enables easy manipulation of the locking tab 10411 to allow
for removal of the connector from the adapter without requiring
additional tools.

[0165] As shown 1in FIG. 55, in some embodiments, the
latching mechanism of the connector 10500 may be made up of two
parts: a window 10512 and a protrusion 10513. As illustrated in
FIG. 55, the outer housing 10501 can slide on to or be removed
from the front body 10502 by disengaging the latching mechanisms
formed by the protrusion 10513 exiting through the window 10512,
whereby it contacts a side wall of the window (refer to FIG. 54
for an illustrated example of the outer housing being attached to

the front body via the latching mechanism). In some embodiments,
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the push-pull tab 10510 may also be detached from the outer housing
10501, as shown.

[0l66] In a further embodiment, the front body 10502 may
be removed from the outer housing 10501, rotated 180°, and re-
inserted into the outer housing. This allows for a change in the
polarity of the front body 10502, as shown by the arrow diagram in
FIG. 55, and therefore the ferrules can switch quickly and easily
without unnecessarily risking the delicate fiber cables and
ferrules.

[0167] In some embodiments, it may be beneficial to
connect two or more connectors together to increase structural
integrity, reduce the overall footprint, and cut manufacturing
costs. Accordingly, as shown in FIG. 56, a connector 10600 may in
some embodiments, utilize an outer housing 10601 that is capable
of holding two front bodies (not shown). Various other embodiments
are disclosed herein, and it should be noted that the embodiments
disclosed herein are all non-limiting examples shown for
explanatory purposes only.

[0168] Accordingly, although the embodiment shown in FIG.
56 utilizes a duplex outer housing 10601, additional or alternative
embodiments may exist with more capacity. As shown in FIG. 56, in
some embodiments, the outer housing 10601 may accept two front
bodies (not shown), each with two separate ferrules 10603. As

shown, the front body (not shown) may securely fasten to the outer
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housing 10601 wvia the latching mechanism 10612 and 10613. 1In
additional embodiments, the push-pull tab 10610 may be modified,
as shown, such that a single tab can be used to free the two or
more connectors from an adapter. As illustrated in FIG. 56, the
push-pull tab 10610 may include two openings with which to receive
multiple locking tabs 10611 of the outer housing 10601. As
discussed herein the locking tabs 10611 of the outer housing 10601
are used to secure the connectors to an adapter (not shown). In
one or more further embodiments, the connectors may have individual
back bodies 10606 and boots 10609 (i.e., one back body/boot per
front body) as shown.

[0169] Alternatively, 1in some embodiments, such as that
shown in FIG. 57, the connector 10700 may have a single boot 10709
and a duplex (i.e., uni-body) back body 10706 instead of individual
back bodies (e.g., such as shown in FIG. 56). In some embodiments,
the duplex back body 10706 may have different dimensions than that
of the individual back bodies of FIG. 56, such as, for example,
they may be longer to accommodate the need for routing the fiber
after it exits the boot 10709. As with other embodiments discussed
herein, the connector shown in FIG. 57 may also include an outer
housing (e.g., duplex outer housing) 10701, one or more ferrules
10703, at least one latching mechanism formed by the protrusion

10713 exiting through the window 10712, and push-pull tab 10710.
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[0170] As stated, it may be beneficial to connect two or
more connectors together to increase structural integrity, reduce
the overall footprint, and cut manufacturing costs. Accordingly,
similarly to FIG. 56, FIG. 58 shows an connector 10800 that may,
in some embodiments, utilize an outer housing 10801 that is capable
of holding multiple (e.g., four) front bodies (not shown).

[0171] As shown in FIG. 58, some embodiments may have an
outer housing 10801 able to accept up to four front bodies, each
with one or more ferrules 10803. As shown, each front body (not
shown) may securely fasten to the outer housing 10801 wvia the
latching mechanism 10812 and 10813. In additional embodiments, the
push-pull tab 10810 may be modified, as shown, such that a single
tab can be used to free the up to four connectors from an adapter.
As illustrated in FIG. 58, the push-pull tab 10810 may include
four openings with which to receive multiple locking tabs 10811 of
the outer housing 10801. As discussed herein the locking tabs 10811
of the outer housing 10801 are used to secure the connectors to an
adapter (not shown). In one or more further embodiments, the
connectors may have individual back bodies 10806 and boots 10809
(i.e., one back body/boot per front body) as shown.

[0172] Alternatively, 1in some embodiments, such as that
shown in FIG. 59, the connector 10900 may utilize one or more
duplex back bodies 10906 with a single boot 10909, similar to that

shown in FIG. 57. Thus, similar to FIG. 57, the embodiment shown
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in FIG. 59 may allow for a further reduced foot print, less
cabling, and easier maintenance of the connector. Accordingly, one
or more embodiments may have an outer housing 10901 may accept up
to four front bodies, each with one or more ferrules 10903. As
shown, each front body (not shown) may securely fasten to the outer
housing 10901 wvia the latching mechanism 10912 and 10913. 1In
additional embodiments, the push-pull tab 10910 may be modified,
as shown, such that a single tab can be used to free the up to
four front bodies from an adapter. As illustrated in FIG. 59, the
push-pull tab 10910 may include four openings with which to receive
multiple locking tabs 10911 of the outer housing 10901. As
discussed herein the locking tabs 911 of the outer housing 10901
are used to secure the connectors to an adapter (not shown).
[0173] In further embodiments, such as that shown in FIG.
60, the connector 101000 may utilize a single uni-body back body
101006 with a single boot 101009. Thus, the embodiment shown in
FIG. 59 may allow for a further reduced foot print, even less
cabling, and easier maintenance of the connector. Accordingly, one
or more embodiments may have an outer housing 101001 that may
accept up to four front bodies, each with one or more ferrules
101003. As shown, each front body (not shown) may securely fasten
to the outer housing 101001 via the latching mechanism 101012 and
101013. In additional embodiments, the push-pull tab 101010 may be

modified, as shown, such that a single tab can be used to free up
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to four connectors from an adapter. As illustrated in FIG. 60, the
push-pull tab 101010 may include four openings with which to
receive multiple locking tabs 101011 of the outer housing 101001.
As discussed herein the locking tabs 101011 of the outer housing
101001 are used to secure the connectors to an adapter (not shown).

[0174] Referring now to FIG. 61, an embodiment 101100 is
shown in which the connector (not shown in 1its entirety) is
inserted into an adapter 101114. In this specific non-limiting
example, the connector is similar to that shown in FIG. 58 (i.e.,
comprising four front bodies each with their own back body 101106
and boot 101109). However, unlike FIG. 58, the embodiment shown
here utilizes four individual push-pull tabs 101110 instead of a
single push-pull tab which manipulates four latching tabs to allow
the connector to be removed from the adapter 101114.

[0175] Various benefits and details have been discussed
herein with regard to the connectors and their modular ability
(e.g., to include multiple connectors into a single unit). In
addition to the reduced footprint, structural improvements, and
cost reduction, various embodiments herein may also be beneficial
with regard to reducing the burden of cabling in a data center
environment. Illustrative embodiments shown in FIGs. 62A through
62C depict cable configurations that can be used to reduce the
complexity of optical cables in a compact environment. FIG. 62A

shows two duplex cables similar to the cable shown in FIG. 56.
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This allows for two or more cables to be bundled and reduce the
risk of entanglement with additional cables. FIG. 62B 1s an
illustrative example, of how easily an embodiment can separate
into two individual connectors by unbinding the cables and thus
quickly and easily creating two independent fiber optic channels
that can move independently. FIG. 62C shows an embodiment in which
a duplex connector like that of FIGs. 56 and 62A is connected to
two separate individual connectors.

[0176] In addition to binding existing fiber cables, some
embodiments herein may utilize a new four fiber =zip cable.
Referring now to FIG. 63A, a conventional zip cable (i.e., one
with a single fiber strand 101320 per jacket 101321) 1is shown 1in
comparison with an embodiment where two fibers 101322 per jacket
101323 may be utilized. It should be understood that this is merely
a non-limiting example. In some embodiments, multiple fibers may
be included per Jjacket, such as, for example, four fibers per
jacket in order to utilize the single boot 101009 and uni-body
read body 101006 of the connector shown in FIG. 60.

[0177] A specific example using multi-strand cables 1is
shown in FIG. 64 for illustrative purposes only. It should be
understood that numerous alternatives and modifications are
possible, such as, for example, that shown in FIG. 66A-66B, FIGs.
67A-67D, and 68A-68B. As shown, a switch (e.g., 100G switch) 101430

is shown with a transceiver (e.g., 100G transceiver) 101431. The
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transceiver 101431 has an adapter to receive two mini duplex
connectors 101432. From each of the two duplex connectors 1432, a
four fiber cable 101433 extends to connect to various other
connectors and transceivers. As shown, one four fiber cable 101433
is split into two two-fiber cables 101434, which are then attached
to a single simplex connector 101435 and placed into a transceiver
(e.g., 25G transceiver) 101436. As further shown, one of the four
fiber cables 101437 is connected to a single mini duplex connector
101438, which is then inserted into another transceiver (e.g., 50G
transceiver) 101439.

[0178] Accordingly, embodiments described herein allow for
improvements over the current state of the art. By way of specific
example, ROX connectors generally have three types of fixed cables:
ROX 1, ROX 2, and ROX 4. Moreover, ROX cables are bifurcated. As
such, the cable cannot be split once installed and the polarity of
the cables cannot be changed. Alternatively, the embodiments
discussed herein may allow a user to change from a four way toa
2-Duplex, to a 4-simplex connector, etc. (e.g., FIG. 69). Moreover,
as discussed herein, the individual connectors can be split into
individual connectors anytime, even after deployment.
Additionally, as discussed herein, the polarity can be changed
within the connectors in an easy manner that does not risk damage
to the one or more ferrules. It should also be noted, as discussed

herein that connectors are used herein merely for simplicity
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purposes, and that various other connectors may be used in any

embodiment ( e.g., an MT connector, such as that shown in FIG.
66A-66B) .
[0179] In the above detailed description, reference 1is

made to the accompanying drawings, which form a part hereof. In
the drawings, similar symbols typically identify similar
components, unless context dictates otherwise. The illustrative
embodiments described in the detailed description, drawings, and
claims are not meant to be limiting. Other embodiments may be used,
and other changes may be made, without departing from the spirit
or scope of the subject matter presented herein. It will be readily
understood that the aspects of the present disclosure, as generally
described herein, and illustrated in the Figures, can be arranged,
substituted, combined, separated, and designed in a wide variety
of different <configurations, all of which are explicitly
contemplated herein.

[0180] The present disclosure is not to be limited in terms
of the particular embodiments described in this application, which
are intended as illustrations of wvarious aspects. Many
modifications and variations can be made without departing from
its spirit and scope, as will be apparent to those skilled in the
art. Functionally equivalent methods and apparatuses within the
scope of the disclosure, in addition to those enumerated herein,
will be apparent to those skilled in the art from the foregoing
descriptions. Such modifications and variations are intended to
fall within the scope of the appended claims. The present
disclosure is to be limited only by the terms of the appended
claims, along with the full scope of equivalents to which such
claims are entitled. It is to be understood that this disclosure
is not limited to particular methods, reagents, compounds,
compositions or biological systems, which can, of course, vary. It
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is also to be understood that the terminology used herein is for
the purpose of describing particular embodiments only, and is not
intended to be limiting.

[0181] With respect to the use of substantially any plural
and/or singular terms herein, those having skill in the art can
translate from the plural to the singular and/or from the singular
to the plural as is appropriate to the context and/or application.
The various singular/plural permutations may be expressly set
forth herein for sake of clarity.

[0182] It will be understood by those within the art that,
in general, terms used herein, and especially in the appended
claims (for example, bodies of the appended claims) are generally
intended as “open” terms (for example, the term “including” should
be interpreted as “including but not limited to,” the term “having”
should be interpreted as “having at least,” the term “includes”
should be interpreted as “includes but 1is not limited to,” et
cetera). While wvarious compositions, methods, and devices are
described in terms of “comprising” various components or steps
(interpreted as meaning “including, but not limited to”), the
compositions, methods, and devices can also “consist essentially
of” or “consist of” the wvarious components and steps, and such
terminology should be interpreted as defining essentially closed-
member groups. It will be further understood by those within the
art that if a specific number of an introduced claim recitation is
intended, such an intent will be explicitly recited in the claim,
and in the absence of such recitation no such intent is present.
For example, as an aid to understanding, the following appended
claims may contain usage of the introductory phrases "at least
one" and "one or more" to introduce claim recitations. However,
the use of such phrases should not be construed to imply that the
introduction of a claim recitation by the indefinite articles "a"
or "an" limits any particular claim containing such introduced
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claim recitation to embodiments containing only one such
recitation, even when the same claim includes the introductory
phrases "one or more" or "at least one” and indefinite articles

an” should be

w 144 w

such as "a" or "an" (for example, a and/or
interpreted to mean “at least one” or “one or more”); the same
holds true for the use of definite articles used to introduce claim
recitations. In addition, even if a specific number of an
introduced claim recitation is explicitly recited, those skilled
in the art will recognize that such recitation should be
interpreted to mean at least the recited number (for example, the
bare recitation of "two recitations," without other modifiers,
means at least two recitations, or two or more recitations).
Furthermore, in those instances where a convention analogous to
“at least one of A, B, and C, et cetera” is used, 1in general such
a construction is intended in the sense one having skill in the

w

art would understand the convention (for example, a system having
at least one of A, B, and C” would include but not be limited to
systems that have A alone, B alone, C alone, A and B together, A
and C together, B and C together, and/or A, B, and C together, et
cetera). In those instances where a convention analogous to “at
least one of A, B, or C, et cetera” is used, 1in general such a
construction is intended in the sense one having skill in the art

w

would understand the convention (for example, a system having at
least one of A, B, or C” would include but not be limited to
systems that have A alone, B alone, C alone, A and B together, A
and C together, B and C together, and/or A, B, and C together, et
cetera). It will be further understood by those within the art
that virtually any disjunctive word and/or phrase presenting two
or more alternative terms, whether in the description, claims, or

drawings, should be understood to contemplate the possibilities of

including one of the terms, either of the terms, or both terms.
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For example, the phrase “A or B” will be understood to include the
possibilities of “A” or “B” or “A and B.”

[0183] In addition, where features or aspects of the
disclosure are described in terms of Markush groups, those skilled
in the art will recognize that the disclosure is also thereby
described in terms of any individual member or subgroup of members
of the Markush group.

[0184] As will be understood by one skilled in the art,
for any and all purposes, such as in terms of providing a written
description, all ranges disclosed herein also encompass any and
all possible subranges and combinations of subranges thereof. Any
listed range can be easily recognized as sufficiently describing
and enabling the same range being broken down into at least equal
halves, thirds, quarters, fifths, tenths, et cetera As a non-
limiting example, each range discussed herein can be readily broken
down into a lower third, middle third and upper third, et cetera
As will also be understood by one skilled in the art all language
such as “up to,” Y“at least,” and the 1like include the number
recited and refer to ranges which can be subsequently broken down
into subranges as discussed above. Finally, as will be understood
by one skilled in the art, a range includes each individual member.
Thus, for example, a group having 1-3 cells refers to groups having
1, 2, or 3 cells. Similarly, a group having 1-5 cells refers to
groups having 1, 2, 3, 4, or 5 cells, and so forth.

[0185] Various of the above-disclosed and other features
and functions, or alternatives thereof, may be combined into many
other different systems or applications. Various ©presently
unforeseen or unanticipated alternatives, modifications,
variations or improvements therein may be subsequently made by
those skilled in the art, each of which is also intended to be

encompassed by the disclosed embodiments.
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Approved for use through D1/31/2014. OMB 0651-0032

1.5, Patent and Trademark Cffice; U.8. DEPARTMENT OF COMMERCE

Under the Paperwaork Reduction Act of 1985, fio persons are required to respond 1o 8 collection of information unisss i displays a valid OMB control aumber,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of
invention ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF

A RECONFIGURABLE QUTER HOUSING

As the below named inventor, | hereby declare that:

This declaration s L
is directed to- The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

{ beliave that | am the original inventor or an original joint inverdfor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.5.C. 1001
by fine or imprisonmeant of not more than five (8) years, or both,

WARNING:

Patitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity thefl, Parsonal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or credit card authorization form PTO-2038 submittad for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in doocuments submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them 1o the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the apglication) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available o the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14}. Checks and credit card authorization forms
PT0-2038 submitted for payment purpases are not retained in the application file and therafore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: Kazuyoshi Tafmo (‘ / Date (Optional) :

Signature:

Note: An application data sheet (PTO/SB/ 14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously fled. Use an additional PTO/AIA/T form for each additionat inventor.

This collection of information is required by 35 U.8.C. 115 and 37 CFR 1.83. The information is required to obiain or retain a benefit by the public which is to fite (and
by the USPTQ 1o process) an application. Confidentiality is govemned by 35 11.8.C, 122 and 37 CFR 1.11 and 1.14. This coliection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vsry depending upon the individual case. Any
commients on the amount.of tine you require to complete this farm and/or suggestions for reducing this burden, should be sent to the Chief information QOfficer, U.S.
Patent and Trademark Office, U.8. Department of Gommerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NQT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

if you need assistance it completing the form, calf 1-800-PTQ-2199 and select option 2.
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Under the Paperwork Reduction Act of 1995, no persons are requited to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

e — = e

ﬁsgn‘gm ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED
AS PART OF A RECONFIGURABLE OUTER HOUSING

As the below named inventor, | hereby declare that:

This declaration o
is directed fo: The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a ¢laimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisanment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting persenal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTQ,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may aiso be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: ‘“mmy Jun-Fu CHANG Date (Optional) ;
Signature: /ﬁ %‘A( K/ M//
Vi /1 rid z

Note: An apptlication data sheet (PTO/SB/14 or equi\ge;nt), including naming the entire inventive entity, must accompany. this form or must have
been previously filed. Use an additional PTO/AIA/G1 form for each additional inventor.

This collection of information is required by 35 U.8.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is tofile (and
by the USPTO to process) an application. Confidentiaiity is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This coflection is estimated to take 1 minute to
camplete, 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 andfor suggestions for reducing this burden, should be sent to the Chief information Officar, U.S.
Patent and Trademark Office, 1.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, calf 1-800-PT0-919% and select option 2.
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U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

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

) ) Attorney Docket Number | S09100USB1
Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

[+| kazuyoshi II'AKANO [+
Residence Information (Select One) US Residency e Non US Residency Active US Military Service

City Fokyo ||Country of Residence | FP |

Mailing Address of Inventor:

Address 1 BF Konko Building, 1-1-16 Kanda, Izumi-cho

Address 2 Chiyoda-ku

City | Tokyo State/Province | |
Postal Code 101-0024 Countryi | PP

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

~[ Pimmy Jun-Fu CHANG -
Resﬁience Information (Select One) e US Residency () Non US Residency Active US Military Service -
City INorcester State/Province 'VIA Country of Residencd | US

Mailing Address of Inventor:

Address 1 b2 Upland Street

Address 2

City | Worcester State/Province | PVIA

Postal Code 01607 Countryi | s

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:
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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 | S09100USB61

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE
OUTER HOUSING

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

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

Customer Number 52878
Email Address PATENTS@SENKO.COM [ AddEmail |  |Remove Email]
Email Address Ftl.uspatents@stinson.com [ Add Email | |Remove Email|

Application Information:

Title of the Invention RECONFIGURABI E QUTER HOUSING CTORS DSED RS PART O

Attorney Docket Number| [S09100US61 Small Entity Status Claimed [X]

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 65 Suggested Figure for Publication (if any) | 52

Filing By Reference:

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

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). .
1
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

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

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

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
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Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

$09100US61

Application Number

Title of Invention

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE
OUTER HOUSING

Customer Number

152878

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.8.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

Pending

-

Remove

Application Number

Continuity Type

Prior Application Number

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

[Continuation of

17327197

2021-05-21

Prior Application Status

Pending

Remove

Application Number

Continuity Type

Prior Application Number

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

17327197 Continuation of ~]| 17090855 2020-11-05
Prior Application Status | Patented Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
17090855 Continuation of +| (16414546 019-05-16 10859778 2020-12-08
Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16414546 [Claims benefit of provisional | 16388053 2019-04-18
Prior Application Status | [Patented
Application L Prior Application Filing Date Issue Date
Number Continuity Type Nurmber (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16388053 Continuation of +| [16035691 018-07-15 10281668 2019-05-07
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16035691 [Claims benefit of provisional ~| 62588276 RO17-11-17
Prior Application Status | Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

16035691

[Claims benefit of provisional

62549655

P017-08-24
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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 | S09100USB61
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE
OUTER HOUSING

Prior Application Status | [Expired v

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16035691 Claims benefit of provisional ~| 62532710 R017-07-14

Additional Domestic Benefit/National Stage Data may be generated within this form A3
by selecting the Add button.

Foreign Priority Information:

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

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable)

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

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

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

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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. Attorney Docket Number | S09100USB61
Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

Authorization or Opt-Out of Authorization to Permit Access:

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

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

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

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

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

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

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

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

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

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

EFS Web 2.2.13 0152



PTO/AIA/4 (02-18)

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

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE
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Attorney Docket Number | S09100USB61

Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

Applicant Information:

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

Applicant {1

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

identified in this section.

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

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

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Senko Advanced Components, Inc.

Mailing Address Information For Applicant:

Address 1 50 Donald Lynch Blvd, Unit D
Address 2
City arlborough State/Province MA
Country | s Postal Code 01752
Phone Number 5084819999 Fax Number 5084817676
Email Address patents@senko.com
Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Attorney Docket Number | S09100USB61

Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

Assignee 1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name Senko Advanced Components, Inc.
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 50 Donald Lynch Blvd, Unit D
Address 2
City |V|arlborough State/Province MA
Countryi Us Postal Code 01752
Phone Number 508-481-9999 Fax Number 508-481-7676
Email Address patents@senko.com
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

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

Signature [fJonathan Pollmann/ Date (YYYY-MM-DD)| 2021-07-08
First Name | [Jonathan Last Name | Pollmann Registration Number | [71,702
Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number | S09100USB61

Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

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.

EFS Web 2.2.13 0155



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 informaticn, 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 youin this form will be subject to the following routine uses:

1 Theinformation con 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.

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

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

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

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5A regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

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

9. Arecord 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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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/370,057 07/08/2021 Kazuyoshi TAKANO S09100US61
CONFIRMATION NO. 1025
152878 IMPROPER CFR REQUEST
Senko Advanced Components, Inc.
450 Donald Lynch Bivd 0 00 0T
Unit D 000000127210239

Marlborough, MA 01752
Date Mailed: 07/26/2021

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT

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

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

+ One or more of the benefit claims under 35 U.S.C. § 120 cannot be included on the Filing Receipt since
applicant did not specify whether the application is a continuation, divisional or continuation-in-part of the prior
application. Applicant must submit a new application data sheet (ADS) that sets forth the relationship, and the
ADS must be accompanied by a petition under 37 CFR 1.78 if filed after the time period set forth in 37 CFR
1.78.

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

/smaliem/

page 1 of 1
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S09100USC1
SENKO8669.USC7

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor Kazuyoshi TAKANO Art Unit TBD
Application No. 17/370,057

Filed July 8, 2021

Confirmation No. 1025

For: ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A
RECONFIGURABLE OUTER HOUSING

July 30, 2021

SUPPLEMENTAL APPLICATION DATA SHEET

COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

COMMISSIONER:

Applicant files herewith a Supplemental Application Data Sheet (ADS) providing
corrected information. The original ADS filed July 8, 2021 identifies U.S. Application No.
16/414546 as claims the benefit of provisional of U.S. Application No. 16/388053. The
Supplemental ADS identifies U.S. Application No. 16/414546 as a continuation of U.S.
Application No. 16/388053. In accordance with 37 CFR §1.76(c)(2), all other sections of the
Supplemental ADS include the information that was presented in the original ADS filed July 8,
2021.

The Commissioner is hereby authorized to charge any deficiency or credit any
overpayment of any required fee related to this filing to Deposit Account No. 19-4409.

Respectfully submitted,
/Jonathan Pollmann/

Jonathan Pollmann, Reg. No. 71,702
STINSON LLP

7700 Forsyth Boulevard, Suite 1100
St. Louis, Missouri 63105

(314) 345-7056

lof1l
CORE/3514234.002419/168491542.1

0158



Electronic Acknowledgement Receipt

EFS ID: 43392264
Application Number: 17370057
International Application Number:
Confirmation Number: 1025

Title of Invention:

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A
RECONFIGURABLE OUTER HOUSING

First Named Inventor/Applicant Name:

Kazuyoshi TAKANO

Customer Number:

152878

Filer:

Jonathan G. Pollmann/Meagan Fitzpatrick

Filer Authorized By:

Jonathan G. Pollmann

Attorney Docket Number: S09100US61
Receipt Date: 30-JUL-2021
Filing Date:
Time Stamp: 15:48:08

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l":l. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
1503406
1 Application Data Sheet SuppADS.PDF no 9
8299233d7952109c0952c4558ba1a571390]
66ec8
Warnings:
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Information:

This is not an USPTO supplied ADS fillable form

124292
2 Transmittal Letter LTPTO.pdf no 1
d1c9e5c71ab91a59c088dadb5e5c2431e74)
000de
Warnings:
Information:
Total Files Size (in bytes): 1627698

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIAM4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

) ) Attorney Docket Number | S09100US61
Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Remove
Inventor (1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
[+ kazuyoshi II'AKANO [+
Residence Information (Select One) US Residency e Non US Residency Active US Military Service
City Fokyo ||Country of Residence | FP |

Mailing Address of Inventor:

Address 1 BF Konko Building, 1-1-16 Kanda, Izumi-cho

Address 2 Chiyoda-ku

City | Tokyo State/Province | |
Postal Code 101-0024 Countryi | PP

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

~( Pimmy Jun-Fu CHANG -
Resﬁience Information (Select One) e US Residency () Non US Residency Active US Military Service B
City | WWorcester State/Province 'VIA Country of Residencd | S

Mailing Address of Inventor:

Address 1 h2 Upland Street

Address 2

City | Worcester State/Province | PVIA
Postal Code 01607 Countryi | US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:
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PTO/AIAM4 (02-18)

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

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

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

Attorney Docket Number | S09100US61

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE
OUTER HOUSING

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.23(a).

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

Customer Number 52878
Email Address PATENTS@SENKO.COM | AddEmail |  |Remove Email|
Email Address Ftl.uspatents@stinson.com [ Add Email | |Remove Email|

Application Information:

Title of the Invention RE CONFIGURAB E QUTER HOUSING CTORS DSED RS PART O

Attorney Docket Number| [S09100US61 Small Entity Status Claimed [X]

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 65 Suggested Figure for Publication (if any) | 52

Filing By Reference:

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

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). .
1
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

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

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

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
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Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

$09100US61

Application Number

Title of Invention

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE
OUTER HOUSING

Customer Number

152878

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e), 120, 121, 365(c), or 386{c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

Pending

-

Remove

Application Number

Continuity Type

Prior Application Number

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

[Continuation of

17327197

2021-05-21

Prior Application Status

Pending

Remove

Application Number

Continuity Type

Prior Application Number

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

17327197 Continuation of ~| 17090855 2020-11-05
Prior Application Status | Patented Remove
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
17090855 Continuation of E 16414546 2019-05-16 10859778 2020-12-08
Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Continuation
16414546 Claims-benchitchprovisional. [»] 16388053 2019-04-18
Prior Application Status | [Patented
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16388053 Continuation of ~|| 16035691 2018-07-15 10281668 2019-05-07
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16035691 [Claims benefit of provisional ~| 62588276 PO17-11-17
Prior Application Status | Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

16035691

[Claims benefit of provisional

62549655

P317-08-24

EFS Web 2.2.13
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PTO/AIAM4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | S09100US61
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE
OUTER HOUSING

Prior Application Status | [Expired v

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16035691 [Claims benefit of provisional ~| 62532710 P017-07-14

Additional Domestic Benefit/National Stage Data may be generated within this form A3
by selecting the Add button.

Foreign Priority Information:

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

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei {if applicable)

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

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

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

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Approved for use through 11/30/2020. OMB 0651-0032

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

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

. Attorney Docket Number | S09100US61
Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

Authorization or Opt-Out of Authorization to Permit Access:

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

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

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

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

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO autherity to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTOQ in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

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

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

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

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

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | S09100US61

Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

Applicant Information:

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

Applicant {1

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

identified in this section.

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

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

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

'I

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Senko Advanced Components, Inc.

Mailing Address Information For Applicant:

Address 1 50 Donald Lynch Blvd, Unit D
Address 2
City arlborough State/Province MA
Country | s Postal Code 01752
Phone Number 5084819999 Fax Number 5084817676
Email Address patents@senko.com
Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Attorney Docket Number | S09100US61

Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

Assignee (1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name Senko Advanced Components, Inc.
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 50 Donald Lynch Blvd, Unit D
Address 2
City |V|arlborough State/Province MA
Countryi Us Postal Code 01752
Phone Number 508-481-9999 Fax Number 508-481-7676
Email Address patents@senko.com
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

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

|
Signature |/Jonathan Pollmann/ Date (YYYY-MM-DD)| 2021-07-30
First Name | [Jonathan Last Name | Pollmann Registration Number | [71,702
Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number | S09100US61

Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

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, 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 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 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 informaticn, 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 Theinformation 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 (5U.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.

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

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

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

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S5.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 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.

9. Arecord 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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 17/370,057
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 80 N/A
SEARCH FEE
o o o N/A N/A N/A 350 N/A
EXAMINATION FEE
N FEE N/A N/A N/A 400 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 30 minus 20= 10 50 - 500 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = 240 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 1330 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR =
% Independent * Minus | *** = _ OR _
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR =
% Independent * Minus | *** = _ OR _
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

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

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

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
17/370,057 07/08/2021 2883 1330 S09100US61 30 2
CONFIRMATION NO. 1025
152878 FILING RECEIPT
Senko Advanced Components, Inc.
450 Donald Lynch Bivdl ARG LIGL DR LA AT KR
Unit D

Marlborough, MA 01752
Date Mailed: 08/27/2021

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

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

Inventor(s)

Kazuyoshi TAKANO, Tokyo, JAPAN;

Jimmy Jun-Fu CHANG, Worcester, MA;
Applicant(s)

Senko Advanced Components, Inc., Marlborough, MA;
Assignment For Published Patent Application

Senko Advanced Components, Inc., Marlborough, MA

Power of Attorney: The patent practitioners associated with Customer Number 152878

Domestic Priority data as claimed by applicant
This application is a CON of 17/327,197 05/21/2021
which is a CON of 17/090,855 11/05/2020
which is a CON of 16/414,546 05/16/2019 PAT 10859778

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

page 1 of 4

0171



Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 08/26/2021

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/370,057

Projected Publication Date: 12/02/2021

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A
RECONFIGURABLE OUTER HOUSING

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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United States Patent and Trademark Office

Office of the Chief Finaneial Qfficer

Document Code WREER
User :C48879
Sale Accounting Dale 10/18/2021

Sale ltem Reference Number Effective Date
17370057 07/14/2021
Document Number Fee Code Fee Code Description Amount Paid Payment Method
120210H937392608 2830 PROCESSING FEE, EXCEPT $70.00 Deposit Account

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/370,057 07/08/2021 Kazuyoshi TAKANO S09100US61 1025
152878 7590 10/19/2021 | EXAMINER |
Senko Advanced Components, Inc.
450 Donald Lynch Blvd CENTRAL, DOCKET
Unit D
Marlborough MA 01752 | ART UNIT | PAPER NUMBER |
OPAP
| NOTIFICATION DATE | DELIVERY MODE |
10/19/2021 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):

eofficeaction@appcoll.com
patents @senko.com
stl.uspatents @stinson.com

PTOL-90A (Rev. 04/07)

0176



Decision Granting Request for
Prioritized Examination (Track /)

Application No.

Applicant(s)

17/370,057 TAKANO et al.
Examiner Art Unit AlA (FITF) Status
KIMBERLY A INABINET OPET Yes

filing a notice of appeal;

I o mmo O

mailing of a notice of allowance;

mailing of a final Office action;

abandonment of the application.

1. THE REQUEST FILED 08 July 2021 IS GRANTED .

filing a request for suspension of action;

The above-identified application has met the requirements for prioritized examination
A for an original nonprovisional application (Track ).
B. 0J for an application undergoing continued examination (RCE).

completion of examination as defined in 37 CFR 41.102; or

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amend the application to contain more than four
independent claims, more than thirty total claims , or a multiple dependent claim;

filing a request for continued examination ;

Telephone inquiries with regard to this decision should be directed to KIMBERLY INABINET at (571)
272-4618. In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/{KIMBERLY A INABINET/
Paralegal Specialist, OPET

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)

0177




Doc code: IDS PTO/SBI08a (02-18)
o . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

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

Application Number 17370057
Filing Date 021-07-08
INFORMATION DISCLOSURE First Named Inventor |Kazuyoshi TAKANO
STATEMENT BY APPLICANT .
. Art Unit OPAP
( Not for submission under 37 CFR 1.9%)
Examiner Name CENTRAL DOCKET
Aftorney Docket Number S09100US61

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document

Figures Appear

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

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 CN106997078 CN 2017-08-01

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

NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite . : ; '
e (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No : ; :
publisher, city and/or country where published.
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Application Number 17370057

Filing Date 2021-07-08
INFORMATION DISCLOSURE First Named Inventor | Kazuyoshi TAKANO
STATEMENT BY APPLICANT At Uni
.. nit OPAP
( Not for submission under 37 CFR 1.9%)
Examiner Name CENTRAL DOCKET

Aftorney Docket Number S$09100US61

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.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 17370057

Filing Date 2021-07-08
INFORMATION DISCLOSURE First Named Inventor | Kazuyoshi TAKANO
STATEMENT BY APPLICANT At Uni
.. nit OPAP
( Not for submission under 37 CFR 1.9%)
Examiner Name CENTRAL DOCKET

Aftorney Docket Number S$09100US61

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
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature Qi Zhang/ Date (YYYY-MM-DD) 2021-10-29

Name/Print Qi Zhang Registration Number 1394

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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Electronic Acknowledgement Receipt

EFSID: 44156677
Application Number: 17370057
International Application Number:
Confirmation Number: 1025

Title of Invention:

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A
RECONFIGURABLE OUTER HOUSING

First Named Inventor/Applicant Name:

Kazuyoshi TAKANO

Customer Number:

152878

Filer: Qi Zhang /Kristin Corbett
Filer Authorized By: Qi Zhang
Attorney Docket Number: S09100US61
Receipt Date: 29-0CT-2021
Filing Date: 08-JUL-2021
Time Stamp: 11:28:51

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
1034287
1 Information Disclosure Statement (IDS) IDS. pdf o 4

Form (SB08)

28d7f0f7d98b53a391d52bbf665a5194e00:
3c3f

Warnings:
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Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

10065054
2 Foreign Reference CN106997078A.pdf no 19
f7¢913d7272a135bee022ef4550adeb3486
7b302
Warnings:
Information:
Total Files Size (in bytes): 11099341

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.
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TO THE DIRECTOR OF THE UNITED STATES PATENT AND TRADEMARK OFFICE,

SIR:

In accordance with 37 C.F.R. 1.97 and 1.98 and MPEP 609, and in compliance
with the duty of disclosure set forth in 37 C.F.R. 1.56, applicants submit the attached
PTO/SB/O8A for consideration by the Patent and Trademark Office in the above-entitled
application and to be made of record therein.

All of the rest of the references listed on the attached PTO/SB/O8A have been
previously submitted in parent applications Serial Nos. 16/194,325, 16/103,555,
16/035,691,16/559,590, 17/090,855, 17/376,977, 17/375,739, 17/476,816, and

therefore, in accordance with MPEP 609, are not being provided at this time.

Respectfully submitted,
{Jonathan Pollmann/

Jonathan G. Pollmann, Reg. No. 71,702
STINSON LLP

7700 Forsyth Boulevard, Suite 1100

St. Louis, Missouri 63105

(314) 345-7056
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U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20211102

0232




Application/Control Number: 17/370,057 Page 2
Art Unit: 2874

DETAILED ACTION
Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
Claim Rejections - 35 USC § 102
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-AIA 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.
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 —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, on sale,
or otherwise available to the public before the effective filing date of the claimed invention.

Claim(s) 1, 5-11, 14, 18 and 22-28 is/are rejected under 35 U.S.C. 102(a)(1) as being
anticipated by U.S. Patent Application Publication 2017/0343740 to Nguyen.

In regards to claims 1 and 18, Nguyen teaches an optical fiber connector (Figures 3A, 3B,
4A and 4B) comprising first and second optical fiber ferrules (302)/multi-fiber ferrule (fiber
412), a connector housing having a front end portion and a rear end portion spaced apart along a
longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing
holding the first and second optical fiber ferrules/multi-fiber ferrule such that the first and second
optical fiber ferrules/multi-fiber ferrule are exposed through the front end portion for making an

optical connection and the first and second optical fiber ferrules/multi-fiber ferrule are spaced
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Art Unit: 2874

apart from one another along the transverse axis, a depressible latch above the top portion of the
connector housing and an elongate arm connected to the connector housing above the top portion

and configured to be pulled to actuate the depressible latch. (See Figure 3A below)

an elongate arm

A e,

b

connector
housing

front end portion
opening

depressible
latch

In regards to claims 5 and 22, Nguyen teaches the elongate arm comprises a front end

portion and a rear end portion spaced apart along the longitudinal axis. See annotated Figure 3A

In regards to claims 6 and 23, Nguyen teaches the front end portion defines an opening.
See annotated Figure 3A

In regards to claims 7 and 24, Nguyen teaches the depressible latch is received in the
opening. See annotated Figure 3A

In regards to claims 8 and 25, Nguyen teaches the depressible latch has a front end
portion and rear end portion spaced apart along the longitudinal axis and wherein the depressible
latch extends upward along the transverse axis as the elongate arm extends along the longitudinal

axis from the front end portion to the rear end portion. See annotated Figure 3A
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In regards to claims 9 and 26, Nguyen teaches the rear end portion of the depressible
latch is spaced apart above the top portion of the connector housing along the transverse axis.
See annotated Figure 3A

In regards to claims 10 and 27, Nguyen teaches the front end portion of the elongate arm
includes an edge defining a front end of the opening. See annotated Figure 3A

In regards to claims 11 and 28, Nguyen teaches the depressible latch arm has an upper
surface, the edge opposing the upper surface.

In regards to claim 14, Nguyen teaches the connector housing inchades a front body and a
back body.

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

rejections set forth in this Office action:

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

Claims 16 and 17 is/are rejected under 35 U.S.C. 103 as being unpatentable over
U.S. Patent Application Publication 2017/0343740 to Nguyen.

In regards to claims 16 and 17, although Nguyen does not expressly teach a single cable
boot extending rearward from the back body/connector housing, the addition of a boot for the
purpose of providing support and bend relief is common in optical connector devices. Therefore,
it would have been obvious before the effective filing date to a person having ordinary skill in

the art to have provided a single boot extending rearward from the back body/connector housing.
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Allowable Subject Matter
Claims 2-4, 12, 13, 15, 19-21, 29 and 30 are objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten in independent form including all
of the limitations of the base claim and any intervening claims.

In regards to claims 2-4 and 19-21, the prior art of record fails to disclose or reasonably

suggest the connector housing comprises g guide connecting the elongate arm to the optical fiber
connector in addition to the accompanying features of the independent claim and any intervening
claims.

In regards to claims 12 and 29, the prior art of record fails to disclose or reasonably
suggest the clongate arm 18 configured 1o be pulled rearward along the longitadinal axis with
respect {o the connector hoostog wherehy the odge shides loogitudinally along the upper sarface
to depress the depressible laich in addition to the accompanying features of the independent
claim and any intervening claims.

In regards to claims 13 and 30, the prior art of record fails to disclose or reasonably
suggest a push/pull tab extending from the rear end portion of the elongate arm in addition to the
accompanying features of the independent claim and any intervening claims.

In regards to claim 15, the prior art of record fails to disclose or reasonably suggest the
front body includes a recess and the back bady includes a protrusion received in the recess to
connect the back body to the front boady in addition to the accompanying features of the

independent claim and any intervening claims.
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Prior Art

The information disclosure statements received have been placed in the application file,
and the information referred to therein has been considered as to the merits. See the attached
forms PTO-1449.

The submission of voluminous documents in the instant information disclosure
statements, including numerous documents that do not appear to relate to the claimed limitations,
make it difficult, and likely impossible, for the Patent Office to fairly assess applicants’
application against the prevailing statutory criteria.

The numerous references and materials listed on the submitted 47 sheets of the IDS's
make it difficult to determine whether or not any of the references, or parts of the references, are
material to applicants' claimed invention. It is noted that applicants, in their several IDS
submissions, do not indicate any particular reference or parts of references which they deem
"material" to the patentability of the pending claims under 37 CFR 1.56(b).

Applicants are reminded of the standard set forth in the leading inequitable conduct case
of J.P. Stevens & Co. v. Lex Tex Ltd., 747 F.2d 1553, 223 USPQ 1089 (Nov. 9, 1984), cert.
denied, 106 S.Ct. 73 (1985): Where none of the prior art cited during prosecution teaches a key
element of the claim(s) and where a reference known to the applicants does, the applicants
should know that reference is material. Thus, if applicants are aware of any cited reference from
among the information disclosure(s) of the 47 sheets that are "material,” applicants should make
that reference known to the examiner.

It is also noted that a "misrepresentation is material if it makes it impossible for the
Patent Office fairly to assess [the patent] application against the prevailing statutory criteria." In

re Multidistrict-Litig. Involving Forst Patent, 540 F.2d 601, 604, 191 USPQ 241, 243 (3d Cir.
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1976); see also Monsanto Co. v. Rohm & Haas Co., 456 F.2d 592, 600, 172 USPQ 323, 329 (3d
Cir.), ce.rt. denied, 40'7 U.S. 934, 174 USPQ 129 (1972). And, the submission of voluminous
documents in the instant information disclosure statements (here, in excess of 47 sheets of
documents) make it difficult, and likely impossible, for the Patent Office to fairly assess
applicants' application against the prevailing statutory criteria.

It is desirable to avoid the submission of long lists of documents if it can be avoided.
Eliminate clearly irrelevant and marginally pertinent cumulative information. If a long list is
submitted, highlight those documents which have been specifically brought to applicant’s
attention and/or are known to be of most significance. See Penn Van Boats, Inc. v. Sea Lark
Boats, Inc., 359 F. Supp. 948, 175 USPQ 260 (S.D. Fla. 1972), affc/, 479 F.2d 1338, 178 USPQ
577 (5th Cir. 1973), cert, denied, 414 U.S. 874 (1974). But of. Moiins PLC v. Textron Inc., 48
F.3d 1172, 33 USPG2d 1823 (Fed. Cir. 1995). (See MPEP 2004 13).

Inventorship

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

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TINA M WONG whose telephone number is (571)272-2352. The
examiner can normally be reached M-F 8:30-5:30.

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 published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available
to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

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

/TINA M WONG/
Primary Examiner, Art Unit 2874
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CERTIFICATION STATEMENT

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

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

Signature {Jonathan Pollmann/ Date (YYYY-MM-DD) 2021-11-01

Name/Print Jonathan Pollmann Registration Number 71,702

VA 22313-1450.

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
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information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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ISR for PCT/US2019/013861, Apr. 8, 2019, 3 pages.

WO for PCT/US2019/013861, Apr. 8, 2019, 11 pages.

International Search Report and Written Opinion for Application No. PCT/US2018/62406
dated Mar. 18, 2019, 12, pages, United States.

International Search Report and Written Opinion for Application No. PCT/US2019/40700
dated Sep. 27, 2019, 12, pages, United States.

International Search Report and Written Opinion for Application No. PCT/US2019/50895
dated Jan. 6, 2020, 12, pages, United States.

International Search Report and Written Opinion for Application No. PCT/US2019/50909
dated Dec. 17, 2019, 11, pages, United States.

International Search Report and Written Opinion for Application No. PCT/US2019/56564
dated Jan. 14, 2020, 14, pages, United States.

International Search Report and Written Opinion, Application No. PCT/US19/46397, dated
Nov. 12, 2019, pp. 6.

International Search Report; PCT/US2018/042202 filed Jul. 16, 2018; Applicant: Senko
Advanced Components, Inc.

PCT/I1B2018/056133 Written Opinion dated Jan. 3, 2019.

PCY/IB/056133 Search Report dated Jan. 3, 2019.

International Preliminary Report on Patentability for PCT/US2019/022940 dated October 1,
2020, 11 pages.

Extended European Search Report and Written Opinion, Application No. 18832246.5,
March 15, 2021, Pages 6.

EXAMINER

JTINA M WONG/ (11/02/2021) 11/02/2021

DATE CONSIDERED

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

Information Disclosure Statement-PTO-1449 (Modified)
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Receipt date: 10/2%/2021 17/370,087 - GAU: 2874

Doc code: IDS PTO/SBI08a (02-18)
o . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 17370057
Filing Date P021-07-08
INFORMATION DISCLOSURE First Named Inventor |Kazuyoshi TAKANO
STATEMENT BY APPLICANT .
. Art Unit OPAP
( Not for submission under 37 CFR 1.99)
Examiner Name CENTRAL DOCKET
Aftorney Docket Number S09100US61

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document

Figures Appear

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

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number? Code2j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 CN106997078 CN 2017-08-01

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

NON-PATENT LITERATURE DOCUMENTS Remove
, .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . ; '
o (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T=
Initials No : - :
publisher, city and/or country where published.
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Application Number 17370057
Filing Date 2021-07-08
INFORMATION DISCLOSURE First Named Inventor | Kazuyoshi TAKANO
STATEMENT BY APPLICANT .
. Art Unit OPAP
( Not for submission under 37 CFR 1.99)
Examiner Name CENTRAL DOCKET
Aftorney Docket Number S09100US61

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

Examiner Signature /TINA M WONG, (11/02/2021) Date Considered 11/02/2021

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

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

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Application Number 17370057
Filing Date 2021-07-08
INFORMATION DISCLOSURE First Named Inventor | Kazuyoshi TAKANO
STATEMENT BY APPLICANT .
. Art Unit OPAP
( Not for submission under 37 CFR 1.99)
Examiner Name CENTRAL DOCKET
Aftorney Docket Number S09100US61

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
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

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

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

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

X A certification statement is not submitted herewith.

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

Signature Qi Zhang/ Date (YYYY-MM-DD) 2021-10-29
Name/Print Qi Zhang Registration Number 1394

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

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

11/01/2021

17/370,087 - GAU: 2874

PTO/SB/08a (02-18)

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

INFORMATION DISCLOSURE

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

Application Number 17370057
Filing Date P021-07-08
First Named Inventor |Kazuyoshi TAKANO
Art Unit 2883
Examiner Name TBD

Aftorney Docket Number S09100US61

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 347634 B2 P008-03-25 Gunther et al.
2 261472 B2 P007-08-28 Suzuki et al.
3 284912 B2 P007-10-23 Suzuki et al.
4 V717625 B2 P010-05-18 Margolin et al.
5 261472 B2 P007-08-28 Suzuki et al.
6 0250399 B2 P016-02-02 Margolin et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document )
Figures Appear
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Receipt date:

11/01/2021

17/370,087 - GAU: 2874

INFORMATION DISCLOSURE

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

Application Number 17370057
Filing Date 2021-07-08
First Named Inventor | Kazuyoshi TAKANO
Art Unit 2883
Examiner Name TBD

Aftorney Docket Number S09100US61

1 20080056647 A1 P008-03-06 Margolin et al.
2 20050135755 A1 P005-06-23 Kiani et al.
3 20080013896 A1 P008-01-17 Balzberg et al.

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

FOREIGN PATENT DOCUMENTS

Remove

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

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PP Passages or Relevant
Document .
Figures Appear
1 |po12053375 P A |2012:03-15 Etz“wa Denki Kogyo Co.
2 |po11027876 P A |2011-02-10 Etz“wa Denki Kogyo Co.
3 |pooaco2s4ce KR A |2006-04-11 |[i8tie Co. Lid: Hirose
Korea Co._, Ltd.
Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner
Initials™

Cite
No

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),

publisher, city and/or country where published.

Ts

EFS Web 2.1.18

If you wish to add additional non-patent literature document citation information please click the Add button| Add
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Application Number 17370057
Filing Date 2021-07-08

INFORMATION DISCLOSURE First Named Inventor | Kazuyoshi TAKANO

STATEMENT BY APPLICANT Art Unit 2883

( Not for submission under 37 CFR 1.99)
Examiner Name TBD
Aftorney Docket Number S09100US61

EXAMINER SIGNATURE

Examiner Signature JTINA M WONG/ (11/02/2021%

Date Considered 11/02/2021

*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.

English language translation is attached.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
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Receipt date: 11/01/2021

17/370,087 - GAU: 2874

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

Application Number 17370057
Filing Date 2021-07-08
First Named Inventor | Kazuyoshi TAKANO
Art Unit 2883
Examiner Name TBD

Aftorney Docket Number S09100US61

information disclosure statement. See 37 CFR 1.97(e)(1).

OR

statement. See 37 CFR 1.97(e)(2).

See attached certification statement.

X A certification statement is not submitted herewith.

form of the signature.

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

The fee set forth in 37 CFR 1.17 (p) has been 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

CERTIFICATION STATEMENT

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

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

Signature {Jonathan Pollmann/ Date (YYYY-MM-DD) 2021-11-01

Name/Print Jonathan Pollmann Registration Number 71702

VA 22313-1450.

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,
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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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 APPLICgIggmtSfEFFCEEEEg_gISI\IATION RECORD 177370,057 07/08/2021 (7o be Maied
ENTITY: {JLARGE sMALL (JMicro

(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
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . *
(37 CFR 1.16(i)) minus 20 = x $50 -
INDEPENDENT CLAIMS . *
(37 GFR 1.16(h)) minus 3 = x $240 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:TRLIE?ZSI(%'\)I SIZE FEE (37 for small entity) for each additional 50 sheets or
’ fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(7] 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
— 11/11/2021 ;{E#"EAF'{N'NG gg'g\ﬁgﬁjsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * - *x _ _
= ., 40 Minus | ** 30 ~10 x $50 - 500
Zl x .
] i pinis | 3 -4 2 o240 - 260
E ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 1460
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REA/IF:?III;I'I:{NG PRNELill\IAC‘)gLIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Kazuyoshi Takano Art Unit: 2874

Serial No: 17/370,057

Filed: July 8, 2021

Confirmation No: 1025

For: Ultra-small form factor optical connectors used as part of a reconfigurable outer housing
Examiner: Tina Wong

Amendment A

COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450
COMMISSIONER:

In response to the Office action dated November 5, 2021, please enter the following

amendments and consider the following remarks.

Amendments to the claims begin on page 2.

Applicant's Remarks begin on page 10 of this paper.
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Amendments to the Claims

This listing of claims will replace all prior versions of claims in the application:

LISTING OF CLAIMS:
1. (Cancelled).

2. Fhe-optical-fiberconneetoras-setforth-in-elatm+; An optical fiber connector
comprising:

first and second optical fiber ferrules:

a connector housing having a front end portion and a rear end portion spaced apart along

a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced

apart along a transverse axis perpendicular to the longitudinal axis, the connector housing

holding the first and second optical fiber ferrules such that the first and second optical fiber

ferrules are exposed through the front end portion for making an optical connection and the first

and second optical fiber ferrules are spaced apart from one another along the transverse axis,

a depressible latch above the top portion of the connector housing: and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the connector housing comprises a guide connecting the elongate arm to the

optical fiber connector.

3. (Original) The optical fiber connector as set forth in claim 2, wherein the guide

defines a groove extending along the longitudinal axis.

4. (Original) The optical fiber connector as set forth in claim 3, wherein the elongate

arm 1s slidably received in the groove.

5. (Currently amended) The optical fiber connector as set forth in claim [[1]] 2,
wherein the elongate arm comprises a front end portion and a rear end portion spaced apart along

the longitudinal axis.

6. (Original) The optical fiber connector as set forth in claim 5, wherein the front

end portion defines an opening.
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7. (Original) The optical fiber connector as set forth in claim 6, wherein the

depressible latch is received in the opening.

8. (Original) The optical fiber connector as set forth in claim 7, wherein the
depressible latch has a front end portion and rear end portion spaced apart along the longitudinal
axis and wherein the depressible latch extends upward along the transverse axis as the elongate

arm extends along the longitudinal axis from the front end portion to the rear end portion.

0. (Original) The optical fiber connector as set forth in claim 8, wherein the rear end
portion of the depressible latch is spaced apart above the top portion of the connector housing

along the transverse axis.

10.  (Original) The optical fiber connector as set forth in claim 9, wherein the front

end portion of the elongate arm includes an edge defining a front end of the opening.

11.  (Original) The optical fiber connector as set forth in claim 10, wherein the

depressible latch arm has an upper surface, the edge opposing the upper surface.

12. (Currently amended) Fhe-optical-fiberconneetor-as-set-forth-in-elaimt- An

optical fiber connector comprising:

first and second optical fiber ferrules:

a connector housing having a front end portion and a rear end portion spaced apart along

a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced

apart along a transverse axis perpendicular to the longitudinal axis, the connector housing

holding the first and second optical fiber ferrules such that the first and second optical fiber

ferrules are exposed through the front end portion for making an optical connection and the first

and second optical fiber ferrules are spaced apart from one another along the transverse axis,

a depressible latch above the top portion of the connector housing: and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the elongate arm comprises a front end portion and a rear end portion spaced

apart along the longitudinal axis:

wherein the front end portion defines an opening:
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wherein the depressible latch is received in the opening:

wherein the depressible latch has a front end portion and rear end portion spaced apart

along the longitudinal axis and wherein the depressible latch extends upward along the

transverse axis as the elongate arm extends along the longitudinal axis from the front end portion

to the rear end portion;

wherein the rear end portion of the depressible latch is spaced apart above the top portion

of the connector housing along the transverse axis:;

wherein the front end portion of the elongate arm includes an edge defining a front end of

the opening;

wherein the depressible latch arm has an upper surface, the edge opposing the upper

surface:

—_—_—

wherein the elongate arm is configured to be pulled rearward along the longitudinal axis
with respect to the connector housing whereby the edge slides longitudinally along the upper

surface to depress the depressible latch.

13. (Currently amended) Fhe-optical-fiberconnectorasset-forth-ta-elaim-5; An

optical fiber connector comprising:

first and second optical fiber ferrules:

a connector housing having a front end portion and a rear end portion spaced apart along

a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced

apart along a transverse axis perpendicular to the longitudinal axis, the connector housing

holding the first and second optical fiber ferrules such that the first and second optical fiber

ferrules are exposed through the front end portion for making an optical connection and the first

and second optical fiber ferrules are spaced apart from one another along the transverse axis,

a depressible latch above the top portion of the connector housing: and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the elongate arm comprises a front end portion and a rear end portion spaced

apart along the longitudinal axis:
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the optical fiber connector further comprising a push/pull tab extending from the rear end

portion of the elongate arm.

14. (Currently amended) The optical fiber connector as set forth in claim [[1]] 2,

wherein the connector housing includes a front body and a back body.

15. (Currently amended) Fhe-optical-fiberconneetor-as-set-forth-in-elaim14; An

optical fiber connector comprising:

first and second optical fiber ferrules:

a connector housing having a front end portion and a rear end portion spaced apart along

a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced

apart along a transverse axis perpendicular to the longitudinal axis, the connector housing

holding the first and second optical fiber ferrules such that the first and second optical fiber

ferrules are exposed through the front end portion for making an optical connection and the first

and second optical fiber ferrules are spaced apart from one another along the transverse axis,

a depressible latch above the top portion of the connector housing: and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the connector housing includes a front body and a back body:

wherein the front body includes a recess and the back body includes a protrusion received

in the recess to connect the back body to the front body.

16. (Original) The optical fiber connector as set forth in claim 14, further comprising

a single cable boot extending rearward from the back body.

17. (Currently amended) The optical fiber connector as set forth in claim [[1]] 2,

further comprising a single cable boot extending rearward from the connector housing.

18.  (Cancelled)

19. (Currently amended) Fhe-optical-fiberconneetor-as-set-forth-in-elaim18-An

optical fiber connector comprising:

a multi-fiber ferrule configured to terminate a plurality of optical fibers:
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a connector housing having a front end portion and a rear end portion spaced apart along

a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced

apart along a transverse axis perpendicular to the longitudinal axis, the connector housing being

configured to hold the multi-fiber ferrule such that the multi-fiber ferrule is exposed through the

front end portion for making an optical connection and the plurality of optical fibers are spaced

apart from one another in a row extending parallel to the transverse axis,

a depressible latch above the top portion of the connector housing: and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the connector housing comprises a guide connecting the elongate arm to the

optical fiber connector.

20.  (Original) The optical fiber connector as set forth in claim 19, wherein the guide

defines a groove extending along the longitudinal axis.

21.  (Original) The optical fiber connector as set forth in claim 20, wherein the

elongate arm is slidably received in the groove.

22. (Currently amended) The optical fiber connector as set forth in claim [[18]] 19,
wherein the elongate arm comprises a front end portion and a rear end portion spaced apart along

the longitudinal axis.

23.  (Original) The optical fiber connector as set forth in claim 22, wherein the front

end portion defines an opening.

24, (Original) The optical fiber connector as set forth in claim 23, wherein the

depressible latch is received in the opening.

25.  (Original) The optical fiber connector as set forth in claim 24, wherein the
depressible latch has a front end portion and rear end portion spaced apart along the longitudinal
axis and wherein the depressible latch extends upward along the transverse axis as the elongate

arm extends along the longitudinal axis from the front end portion to the rear end portion.
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26.  (Original) The optical fiber connector as set forth in claim 25, wherein the rear
end portion of the depressible latch is spaced apart above the top portion of the connector

housing along the transverse axis.

27.  (Original) The optical fiber connector as set forth in claim 26, wherein the front

end portion of the elongate arm includes an edge defining a front end of the opening.

28.  (Original) The optical fiber connector as set forth in claim 27, wherein the

depressible latch arm has an upper surface, the edge opposing the upper surface.

29. (Currently amended) Fhe-optical-fiberconneetor-as-setforth-inelaim28; An

optical fiber connector comprising:

a multi-fiber ferrule configured to terminate a plurality of optical fibers:

a connector housing having a front end portion and a rear end portion spaced apart along

a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced

apart along a transverse axis perpendicular to the longitudinal axis, the connector housing being

configured to hold the multi-fiber ferrule such that the multi-fiber ferrule is exposed through the

front end portion for making an optical connection and the plurality of optical fibers are spaced

apart from one another in a row extending parallel to the transverse axis,

a depressible latch above the top portion of the connector housing: and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the elongate arm comprises a front end portion and a rear end portion spaced

apart along the longitudinal axis:

wherein the front end portion defines an opening:

wherein the depressible latch is received in the opening:

wherein the depressible latch has a front end portion and rear end portion spaced apart

along the longitudinal axis and wherein the depressible latch extends upward along the

transverse axis as the elongate arm extends along the longitudinal axis from the front end portion

to the rear end portion;
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wherein the rear end portion of the depressible latch is spaced apart above the top portion

of the connector housing along the transverse axis:;

wherein the front end portion of the elongate arm includes an edge defining a front end of

the opening;

wherein the depressible latch arm has an upper surface, the edge opposing the upper

surface:

—_—_—

wherein the elongate arm is configured to be pulled rearward along the longitudinal axis
with respect to the connector housing whereby the edge slides longitudinally along the upper

surface to depress the depressible latch.

30. (Currently amended) Fhe-optical-fiberconneetor-as-setforth-in-elaim22; An

optical fiber connector comprising:

a multi-fiber ferrule configured to terminate a plurality of optical fibers:

a connector housing having a front end portion and a rear end portion spaced apart along

a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced

apart along a transverse axis perpendicular to the longitudinal axis, the connector housing being

configured to hold the multi-fiber ferrule such that the multi-fiber ferrule is exposed through the

front end portion for making an optical connection and the plurality of optical fibers are spaced

apart from one another in a row extending parallel to the transverse axis,

a depressible latch above the top portion of the connector housing: and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the elongate arm comprises a front end portion and a rear end portion spaced

apart along the longitudinal axis:

further comprising a push/pull tab extending from the rear end portion of the elongate

arm.

31. (New)  The optical fiber connector as set forth in claim 11, wherein the elongate

arm 1is configured to be pulled rearward along the longitudinal axis with respect to the connector
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housing whereby the edge slides longitudinally along the upper surface to depress the depressible
latch.

32. (New)  The optical fiber connector as set forth in claim 31, wherein the guide

defines a groove extending along the longitudinal axis.

33. (New)  The optical fiber connector as set forth in claim 32, wherein the elongate

arm 1s slidably received in the groove.

34. (New)  The optical fiber connector as set forth in claim 32, wherein the connector

housing includes a front body and a back body.

35. (New)  The optical fiber connector as set forth in claim 34, wherein the front body
includes a recess and the back body includes a protrusion received in the recess to connect the

back body to the front body.

36. (New)  The optical fiber connector as set forth in claim 35, further comprising a

single cable boot extending rearward from the connector housing.

37. (New)  The optical fiber connector as set forth in claim 28, wherein the elongate
arm 1is configured to be pulled rearward along the longitudinal axis with respect to the connector
housing whereby the edge slides longitudinally along the upper surface to depress the depressible
latch.

38. (New)  The optical fiber connector as set forth in claim 37, wherein the guide

defines a groove extending along the longitudinal axis.

39. (New)  The optical fiber connector as set forth in claim 38, wherein the elongate

arm 1s slidably received in the groove.

40. (New)  The optical fiber connector as set forth in claim 38, wherein the connector

housing includes a front body and a back body.

41. (New)  The optical fiber connector as set forth in claim 40, wherein the front body
includes a recess and the back body includes a protrusion received in the recess to connect the

back body to the front body.

42. (New)  The optical fiber connector as set forth in claim 41, further comprising a

single cable boot extending rearward from the connector housing.
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REMARKS
By this amendment, claims 1 and 18 are cancelled; claims 2, 5, 12, 13, 14, 15, 17, and 19
are amended, and claims 31-42 are newly added. No new matter is added. Claims 2-17 and 19-42

are pending.

Allowable Subject Matter

Applicant gratefully acknowledges the indication that claims 2-4, 12, 13, 15, 19-21, 29
and 30 would be allowable if rewritten in independent form. In response, Applicant hereby
rewrites claims 2, 12, 13, 15, 19, 29, and 30 in independent form in order to expedite
prosecution. Claims 3-4 depend from claim 2 and claims 20-21 depend from claim 19 and are
therefore likewise submitted to be in condition for allowance. Favorable consideration and

allowance of claims 2-4, 12, 13, 15, 19-21, 29, and 30 are therefore respectfully requested.

35 U.S.C. § 102,103

Claims 1, 5-11, 14, 16-18, and 22-28 stand rejected under 35 U.S.C. §§ 102, 103 as
allegedly being anticipated or rendered obvious by Nguyen (US 2017/0343740). Applicant
respectfully disagrees with the rejections. But in an effort constructively advance and expedite
prosecution, Applicant has amended the claim set to cancel claims 1 and 18, make claims 5-11,
14, and 16-17 depend from allowable claim 2 and to make claims 22-28 depend from allowable
claim 19. The rejections of claims 1 and 18 are now moot. And each of claims 5-11, 14, 16-17,
and 22-28 is now submitted to be patentable over the cited references for at least the same
reasons as the allowable independent claim from which it depends. Withdrawal of the rejections
of claims 1, 5-11, 14, 16-18, and 22-28 and allowance of claims 5-11, 14, and 16-17 are

therefore respectfully requested.

New Claims

New claims 31-36 depend directly or indirectly from allowable claim 2 and new claims
37-42 depend directly or indirectly from allowable claim 28. Each of claims 31-42 is therefore
submitted to be patentable over the cited references for at least the same reasons as the
independent claim from which it depends. Favorable consideration and allowance of claims 3 1-

42 are therefore respectfully requested.
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Conclusion

Fees for four claims in excess of three and 10 additional claims in excess of 20 are
submitted herewith. Should any other fee be required, the Commissioner is hereby authorized to

charge the necessary fee to Deposit Account No. 19-4409.
Respectfully submitted,
/Jonathan Pollmann/
Jonathan G. Pollmann, Reg. No. 71,702
Stinson LLP
7700 Forsyth Blvd., Suite 1100

St. Louis, Missouri 63105
(314) 863-0800

JGP/dss
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Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
152878 7590 12/09/2021
Senko Advanced Components, Inc. WONG, TINA MEI SENG
450 Donald Lynch Blvd
: | ART UNIT PAPER NUMBER |
Unit D
Marlborough, MA 01752 2874
DATE MAILED: 12/09/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
17/370,057 07/08/2021 Kazuyoshi TAKANO $09100US61 1025

TITLE OF INVENTION: ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE OUTER HOUSING

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

nonprovisional SMALL $600 $0.00 $0.00 $600 03/09/2022

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

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

HOW TO REPLY TO THIS NOTICE:

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

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

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

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

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

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

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

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

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

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

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

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

152878 7590 12/09/2021 Certificate of Mailing or Transmission

Senko Advanced Components 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
450 Donald Lynch Blvd addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Unit D the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Marlborough, MA 01752 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

17/370,057 07/08/2021 Kazuyoshi TAKANO S09100US61 1025

TITLE OF INVENTION: ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE OUTER HOUSING

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 03/09/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
WONG, TINA MEI SENG 2874 385-078000
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

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

SB/47; Rev 03-09 or more recent) attached. Use of a Customer 3
Number is required.

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

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

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

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

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

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

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

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

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

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

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

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

M| Applicant changing to regular undiscounted fee status.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/370,057 07/08/2021 Kazuyoshi TAKANO $09100US61 1025
| EXAMINER |
152878 7590 12/09/2021
Senko Advanced Components, Inc. WONG, TINA MEI SENG
450 Donald Lynch Blvd
. | ART UNIT PAPER NUMBER |
Unit D
Marlborough, MA 01752 2874

DATE MAILED: 12/09/2021

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

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

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

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

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

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

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

Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

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



Application No. Applicant(s)
) o 17/370,057 TAKANO et al.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
TINA M WONG 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 amendment received 11 November 2021.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

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

3. The allowed claim(s) is/are 2-17 and 19-42 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

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

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

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

Attachment(s)

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

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

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

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

/TINA M WONG/
Primary Examiner, Art Unit 2874

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20211124
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Application/Control Number: 17/370,057 Page 2
Art Unit: 2874

DETAILED ACTION
Applicant’s amendment and remarks received 11 November 2021 have been fully
considered. Claims 2-17 and 19-42 are therefore allowed with the additional limitations included.
Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first
inventor to file provisions of the AIA.
Examiner’s Amendment
An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.
The Specification has been amended to correct a typographical error in paragraph [0098].

Figure 69 is incorrected referred to as Figure 19.

The application has been amended as follows:
[0098] FIG. 69 is an illustrative example of a method of switching modes of operation of

one or more connectors.

Examiner’s Statement of Reasons for Allowance
The following is an examiner’s statement of reasons for allowance:
Claims 2-11, 14, 16, 17 and 31-36 are allowed. Previously objected to claim 2 has been

rewritten in independent form as currently amended claim 2 to include all of the limitations of the
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Application/Control Number: 17/370,057 Page 3
Art Unit: 2874

case claim and any intervening claims and is now in conditions for allowance. Claims 3-11, 14,
16, 17 and 31-36 are dependent on amended claim 2 and are therefore also allowable.

Claim 12 is allowed. Previously objected claim 12 has been rewritten in independent form
as currently amended claim 12 to include all of the limitations of the base claim and any
intervening claims and is now in conditions for allowance.

Claim 13 is allowed. Previously objected claim 13 has been rewritten in independent form
as currently amended claim 13 to include all of the limitations of the base claim and any
intervening claims and is now in conditions for allowance.

Claim 15 is allowed. Previously objected claim 15 has been rewritten in independent form
as currently amended claim 15 to include all of the limitations of the base claim and any
intervening claims and is now in conditions for allowance.

Claims 19-28 and 37-42 are allowed. Previously objected claim 19 has been rewritten in
independent form as currently amended claim 19 to include all of the limitations of the base claim
and any intervening claims and is now in conditions for allowance. Claims 20-28 and 37-42 are
dependent on amended claim 19 and are therefore also allowable.

Claim 29 is allowed. Previously objected claim 29 has been rewritten in independent form
as currently amended claim 29 to include all of the limitations of the base claim and any
intervening claims and is now in conditions for allowance.

Claim 30 is allowed. Previously objected claim 30 has been rewritten in independent form
as currently amended claim 30 to include all of the limitations of the base claim and any
intervening claims and is now in conditions for allowance.

Therefore, claims 2-17 and 19-42 are allowed.
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Application/Control Number: 17/370,057 Page 4
Art Unit: 2874

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.”

Prior Art

The prior art made of record and not relied upon is considered pertinent to applicant’s
disclosure. None of the documents cited by the Examiner discloses or reasonably suggests the
allowable subject matter discussed above.

Reference A discusses an optical connector from the same Assignee, Senko Advanced
Components.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to TINA M WONG whose telephone number is (571)272-2352. The
examiner can normally be reached M-F 8:30-5:30.

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 published or unpublished applications may be

obtained from Patent Center. Unpublished application information in Patent Center is available
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Application/Control Number: 17/370,057 Page 5
Art Unit: 2874

to registered users. To file and manage patent submissions in Patent Center, visit:
https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service

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

/TINA M WONG/
Primary Examiner, Art Unit 2874
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Application/Control No. Applicant(s)/Patent Under
17/370,057 Reexamination
Notice of References Cited Exarminer ;rAtKlﬁlto otal
TINA M WONG 2874 Page 1 of 1
U.S. PATENT DOCUMENTS
Coumzoggg;i:ﬁgblgzi; Code MI\/ID- ?}iYY Name CPC Classification US Classification
A | US-11181701-B2 11-2021 Wong; Kim Man G02B6/3821 171
B
C
D
E
F
G
H
|
J
K
L
M
FOREIGN PATENT DOCUMENTS
Countgoggg;ﬁ\:ﬁn’:lbirlgii; Code MI\/ID- ?}s(YY Country Name CPC Classification
N
0]
P
Q
R
S
T
NON-PATENT DOCUMENTS
Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
W
X

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

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

Notice of References Cited
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i;370 057 TAKANO et al.
“ “‘ “HH Examiner Art Unit
TINA M WONG 2874
CPC
Symbol Type Version
G02B 6 4292 F 2013-01-01
G02B 6 387 | 2013-01-01
G02B 6 3893 | 2013-01-01
G02B 6 3825 | 2013-01-01
G02B 6 3873 A 2013-01-01
G02B 6 3878 A 2013-01-01
G02B 6 4228 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 40
/TINA M WONG/ 24 November 2021 . . N
Primary Examiner, Art Unit 2874 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 3,6
U.S. Patent and Trademark Office Part of Paper No.: 20211124

Page 1 of 3
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/ssue Classification

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

17/370,057 TAKANO et al.
Examiner Art Unit
TINA M WONG 2874

INTERNATIONAL CLASSIFICATION

CLAIMED

G02B6/42

G02B6/38

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

CLASS

SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE

(Assistant Examiner)

(Date)

Total Claims Allowed:

40

/TINA M WONG/
Primary Examiner, Art Unit 2874

(Primary Examiner)

24 November 2021

(Date)

O.G. Print Claim(s} | O.G. Print Figure

1 3,6

U.S. Patent and Trademark Office

Page 2 of 3
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/ssue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/370,057 TAKANO et al.
Examiner Art Unit
TINA M WONG 2874

(0 Claims renumbered in the same order as presented by applicant (] CPA (3 T.D. [J R.1.47
CLAIMS
Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
1 9 10 23 19 32 28 33 37
1 2 10 11 24 20 39 29 34 38
2 3 20 12 25 21 40 30 35 39
3 4 21 13 26 22 14 31 36 40
4 5 11 14 27 23 15 32 37 41
5 6 22 15 28 24 16 33 38 42
6 7 12 16 29 25 17 34
7 8 13 17 30 26 18 35
8 9 18 31 27 19 36
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 40
/TINA M WONG/ 24 November 2021 ) ) N
Primary Examiner, Art Unit 2874 O.G. Print Claim(s} | O.G. Print Figure
(Primary Examiner) (Date) 1 3,6
U.S. Patent and Trademark Office Part of Paper No.: 20211124
Page 3 of 3
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 17/370,057 TAKANO et al.
N .
TINA M WONG 2874
CPC - Searched*
Symbol Date Examiner
GO02B 6/42, 6/38 (See 17/327,197 Related Case) 11/24/2021 tmw
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

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

the search.

Search Notes

Search Notes Date Examiner
PE2E Searched, Related searches (16/414,546 & 17/327,197) 11/02/2021 tmw
Updated
PE2E Search Updated 11/24/2021 tmw
Related Searches Updated 11/24/2021 tmw
Inventor and Assignee Searched 11/24/2021 tmw
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
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PTO/AIAM4 (02-18)
Approved for use through 11/30/2020. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

) ) Attorney Docket Number | S09100US61
Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Remove
Inventor (1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
[+ kazuyoshi II'AKANO [+
Residence Information (Select One) US Residency e Non US Residency Active US Military Service
City Fokyo ||Country of Residence | FP |

Mailing Address of Inventor:

Address 1 BF Konko Building, 1-1-16 Kanda, Izumi-cho

Address 2 Chiyoda-ku

City | Tokyo State/Province | |
Postal Code 101-0024 Countryi | PP

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

~( Pimmy Jun-Fu CHANG -
Resﬁience Information (Select One) e US Residency () Non US Residency Active US Military Service B
City | WWorcester State/Province 'VIA Country of Residencd | S

Mailing Address of Inventor:

Address 1 h2 Upland Street

Address 2

City | Worcester State/Province | PVIA
Postal Code 01607 Countryi | US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | S09100US61

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE
OUTER HOUSING

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.23(a).

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

Customer Number 52878
Email Address PATENTS@SENKO.COM | AddEmail |  |Remove Email|
Email Address Ftl.uspatents@stinson.com [ Add Email | |Remove Email|

Application Information:

Title of the Invention RE CONFIGURAB E QUTER HOUSING CTORS DSED RS PART O

Attorney Docket Number| [S09100US61 Small Entity Status Claimed [X]

Application Type Nonprovisional -
Subject Matter Utility -
Total Number of Drawing Sheets (if any) 65 Suggested Figure for Publication (if any) | 52

Filing By Reference:

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

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). .
1
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

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

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

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

Representative Information:

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

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

Please Select One: e Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
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Approved for use through 11/30/2020. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

$09100US61

Application Number

Title of Invention

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE
OUTER HOUSING

Customer Number

152878

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e), 120, 121, 365(c), or 386{c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes

the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.
When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status

Pending

-

Remove

Application Number

Continuity Type

Prior Application Number

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

[Continuation of

17327197

2021-05-21

Prior Application Status

Pending

Remove

Application Number

Continuity Type

Prior Application Number

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

17327197 Continuation of ~] 17090855 2020-11-05
Prior Application Status | Patented Remove
Application Lo Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
17090855 Continuation of E 16414546 P019-05-16 10859778 0020-12-08
Prior Application Status | Pending v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
Coplingation
16414546 Clsims-benchit-ofprovisional..  (»] 16388053 2019-04-18
Prior Application Status | [Patented
Application Lo Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16388053 Continuation of +| (16035691 2018-07-15 (10281668 12019-05-07
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
116035691 [Claims benefit of provisional ~] 62588276 PO17-11-17
Prior Application Status | Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

16035691

[Claims benefit of provisional

62549655

LP017-08-24
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

. Attorney Docket Number | S09100US61
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE
OUTER HOUSING

Prior Application Status | [Expired v
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16035691 [Claims benefit of provisional ~| 62532710 _2017—07—14

Additional Domestic Benefit/National Stage Data may be generated within this form A3
by selecting the Add button.

Foreign Priority Information:

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

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei {if applicable)

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

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

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

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

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

16, 2013, will be examined under the first inventor to file provisions of the AlA.

EFS Web 2.2.13 0329



PTO/AIAM4 (02-18)

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

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

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

. Attorney Docket Number | S09100US61
Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

Authorization or Opt-Out of Authorization to Permit Access:

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

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

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

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

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO autherity to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTOQ in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

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

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

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

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

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

EFS Web 2.2.13 0330
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Approved for use through 11/30/2020. OMB 0651-0032

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

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

Attorney Docket Number | S09100US61

Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

Applicant Information:

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

Applicant {1

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

identified in this section.

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

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

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

'I

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name Senko Advanced Components, Inc.

Mailing Address Information For Applicant:

Address 1 50 Donald Lynch Blvd, Unit D
Address 2
City arlborough State/Province MA
Country | s Postal Code 01752
Phone Number 5084819999 Fax Number 5084817676
Email Address patents@senko.com
Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

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

EFS Web 2.2.13 0331



PTO/AIAM4 (02-18)

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

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

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

Attorney Docket Number | S09100US61

Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

Assignee (1

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

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name Senko Advanced Components, Inc.
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 50 Donald Lynch Blvd, Unit D
Address 2
City |V|arlborough State/Province MA
Countryi Us Postal Code 01752
Phone Number 508-481-9999 Fax Number 508-481-7676
Email Address patents@senko.com
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

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

|
Signature |/Jonathan Pollmann/ Date (YYYY-MM-DD)| 2021-12-16
First Name | [Jonathan Last Name | Pollmann Registration Number | [71,702
Additional Signature may be generated within this form by selecting the Add button.
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PTO/AIAM4 (02-18)
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Attorney Docket Number | S09100US61

Application Data Sheet 37 CFR 1.76

Application Number

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE

Title of Invention OUTER HOUSING

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, 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 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 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 informaticn, 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 Theinformation 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 (5U.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.

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

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

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

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

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S5.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 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.

9. Arecord 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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PO Box 1480

UNITED STATES i v s Box 1480
PATENT AND TRADEMARK OFFICE AN Yt topto G0

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
17/370,057 12/16/2021 05:17:28 PM ET S09100US61

Title of Invention

ULTRA-SMALL FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A
RECONFIGURABLE OUTER HOUSING

Application Information

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

CONFIRMATION # 1025 FILED BY Meagan Fitzpatrick
PATENT CENTER # 60448547 FILING DATE  07/08/2021
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Kazuyoshi Takano Art Unit: 2874

Serial No: 17/370,057

Filed: July 8, 2021

Confirmation No: 1025

For: Ultra-small form factor optical connectors used as part of a reconfigurable outer housing
Examiner: Tina Wong

Amendment Under 37 CFR 1.312

COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria, Virginia 22313-1450
COMMISSIONER:

In response to the Notice of Allowance mailed December 9, 2021, pursuant to 37 CFR

1.312, please enter the following amendments and consider the following remarks.

Amendments to the claims begin on page 2.

Applicant's Remarks begin on page 11 of this paper.
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Amendments to the Claims

This listing of claims will replace all prior versions of claims in the application:

LISTING OF CLAIMS:
1. (Cancelled).

2. (Previously presented) An optical fiber connector comprising:
first and second optical fiber ferrules;

a connector housing having a front end portion and a rear end portion spaced apart along
a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing
holding the first and second optical fiber ferrules such that the first and second optical fiber
ferrules are exposed through the front end portion for making an optical connection and the first

and second optical fiber ferrules are spaced apart from one another along the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the connector housing comprises a guide connecting the elongate arm to the

optical fiber connector.

3. (Original) The optical fiber connector as set forth in claim 2, wherein the guide

defines a groove extending along the longitudinal axis.

4. (Original) The optical fiber connector as set forth in claim 3, wherein the elongate

arm 1s slidably received in the groove.

5. (Previously presented) The optical fiber connector as set forth in claim 2, wherein
the elongate arm comprises a front end portion and a rear end portion spaced apart along the

longitudinal axis.

6. (Currently amended) The optical fiber connector as set forth in claim 5, wherein

the front end portion of the elongate arm defines an opening.

2 of 10
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7. (Original) The optical fiber connector as set forth in claim 6, wherein the

depressible latch is received in the opening.

8. (Currently amended) The optical fiber connector as set forth in claim 7, wherein
the depressible latch has a front end portion and rear end portion spaced apart along the
longitudinal axis and wherein the depressible latch extends upward along the transverse axis as

the elongate-arm depressible latch extends along the longitudinal axis from the front end portion

to the rear end portion of the depressible latch.

0. (Original) The optical fiber connector as set forth in claim 8, wherein the rear end
portion of the depressible latch is spaced apart above the top portion of the connector housing

along the transverse axis.

10.  (Original) The optical fiber connector as set forth in claim 9, wherein the front

end portion of the elongate arm includes an edge defining a front end of the opening.

11. (Currently amended) The optical fiber connector as set forth in claim 10, wherein

the depressible latch arm has an upper surface, the edge opposing the upper surface.
12.  (Currently amended) An optical fiber connector comprising:
first and second optical fiber ferrules;

a connector housing having a front end portion and a rear end portion spaced apart along
a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing
holding the first and second optical fiber ferrules such that the first and second optical fiber
ferrules are exposed through the front end portion for making an optical connection and the first

and second optical fiber ferrules are spaced apart from one another along the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the elongate arm comprises a front end portion and a rear end portion spaced

apart along the longitudinal axis;

wherein the front end portion of the elongate arm defines an opening;
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wherein the depressible latch is received in the opening;

wherein the depressible latch has a front end portion and rear end portion spaced apart

along the longitudinal axis and wherein the depressible latch extends upward along the

transverse axis as the elengate-arm depressible latch extends along the longitudinal axis from the

front end portion to the rear end portion of the depressible latch;

wherein the rear end portion of the depressible latch is spaced apart above the top portion

of the connector housing along the transverse axis;

wherein the front end portion of the elongate arm includes an edge defining a front end of

the opening;

wherein the depressible latch arm has an upper surface, the edge opposing the upper

surface;

wherein the elongate arm is configured to be pulled rearward along the longitudinal axis
with respect to the connector housing whereby the edge slides longitudinally along the upper

surface to depress the depressible latch.
13. (Previously presented) An optical fiber connector comprising:
first and second optical fiber ferrules;

a connector housing having a front end portion and a rear end portion spaced apart along
a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing
holding the first and second optical fiber ferrules such that the first and second optical fiber
ferrules are exposed through the front end portion for making an optical connection and the first

and second optical fiber ferrules are spaced apart from one another along the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the elongate arm comprises a front end portion and a rear end portion spaced

apart along the longitudinal axis;
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the optical fiber connector further comprising a push/pull tab extending from the rear end

portion of the elongate arm.

14. (Previously presented) The optical fiber connector as set forth in claim 2, wherein

the connector housing includes a front body and a back body.
15. (Previously presented) An optical fiber connector comprising:
first and second optical fiber ferrules;

a connector housing having a front end portion and a rear end portion spaced apart along
a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing
holding the first and second optical fiber ferrules such that the first and second optical fiber
ferrules are exposed through the front end portion for making an optical connection and the first

and second optical fiber ferrules are spaced apart from one another along the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;
wherein the connector housing includes a front body and a back body;

wherein the front body includes a recess and the back body includes a protrusion received

in the recess to connect the back body to the front body.

16. (Original) The optical fiber connector as set forth in claim 14, further comprising

a single cable boot extending rearward from the back body.

17. (Previously presented) The optical fiber connector as set forth in claim 2, further

comprising a single cable boot extending rearward from the connector housing.
18.  (Cancelled)
19. (Previously presented) An optical fiber connector comprising:
a multi-fiber ferrule configured to terminate a plurality of optical fibers;

a connector housing having a front end portion and a rear end portion spaced apart along

a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced

50f 10
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apart along a transverse axis perpendicular to the longitudinal axis, the connector housing being
configured to hold the multi-fiber ferrule such that the multi-fiber ferrule is exposed through the
front end portion for making an optical connection and the plurality of optical fibers are spaced

apart from one another in a row extending parallel to the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the connector housing comprises a guide connecting the elongate arm to the

optical fiber connector.

20.  (Original) The optical fiber connector as set forth in claim 19, wherein the guide

defines a groove extending along the longitudinal axis.

21.  (Original) The optical fiber connector as set forth in claim 20, wherein the

elongate arm is slidably received in the groove.

22. (Previously presented) The optical fiber connector as set forth in claim 19,
wherein the elongate arm comprises a front end portion and a rear end portion spaced apart along

the longitudinal axis.

23. (Currently amended) The optical fiber connector as set forth in claim 22, wherein

the front end portion of the elongate arm defines an opening.

24, (Original) The optical fiber connector as set forth in claim 23, wherein the

depressible latch is received in the opening.

25. (Currently amended) The optical fiber connector as set forth in claim 24, wherein
the depressible latch has a front end portion and rear end portion spaced apart along the
longitudinal axis and wherein the depressible latch extends upward along the transverse axis as

the elongate-arm depressible latch extends along the longitudinal axis from the front end portion

to the rear end portion of the depressible latch.

26.  (Original) The optical fiber connector as set forth in claim 25, wherein the rear
end portion of the depressible latch is spaced apart above the top portion of the connector

housing along the transverse axis.
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27.  (Original) The optical fiber connector as set forth in claim 26, wherein the front

end portion of the elongate arm includes an edge defining a front end of the opening.

28. (Currently amended) The optical fiber connector as set forth in claim 27, wherein

the depressible latch arm has an upper surface, the edge opposing the upper surface.
29.  (Currently amended) An optical fiber connector comprising:
a multi-fiber ferrule configured to terminate a plurality of optical fibers;

a connector housing having a front end portion and a rear end portion spaced apart along
a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing being
configured to hold the multi-fiber ferrule such that the multi-fiber ferrule is exposed through the
front end portion for making an optical connection and the plurality of optical fibers are spaced

apart from one another in a row extending parallel to the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the elongate arm comprises a front end portion and a rear end portion spaced

apart along the longitudinal axis;

wherein the front end portion of the elongate arm defines an opening;

wherein the depressible latch is received in the opening;

wherein the depressible latch has a front end portion and rear end portion spaced apart
along the longitudinal axis and wherein the depressible latch extends upward along the

transverse axis as the elengate-arm depressible latch extends along the longitudinal axis from the

front end portion to the rear end portion of the depressible latch;

wherein the rear end portion of the depressible latch is spaced apart above the top portion

of the connector housing along the transverse axis;

wherein the front end portion of the elongate arm includes an edge defining a front end of

the opening;
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wherein the depressible latch arm has an upper surface, the edge opposing the upper

surface;

wherein the elongate arm is configured to be pulled rearward along the longitudinal axis
with respect to the connector housing whereby the edge slides longitudinally along the upper

surface to depress the depressible latch.
30. (Previously presented) An optical fiber connector comprising:
a multi-fiber ferrule configured to terminate a plurality of optical fibers;

a connector housing having a front end portion and a rear end portion spaced apart along
a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing being
configured to hold the multi-fiber ferrule such that the multi-fiber ferrule is exposed through the
front end portion for making an optical connection and the plurality of optical fibers are spaced

apart from one another in a row extending parallel to the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the elongate arm comprises a front end portion and a rear end portion spaced

apart along the longitudinal axis;

further comprising a push/pull tab extending from the rear end portion of the elongate

arm.

31. (Previously presented) The optical fiber connector as set forth in claim 11, wherein
the elongate arm is configured to be pulled rearward along the longitudinal axis with respect to
the connector housing whereby the edge slides longitudinally along the upper surface to depress

the depressible latch.

32. (Previously presented) The optical fiber connector as set forth in claim 31, wherein

the guide defines a groove extending along the longitudinal axis.

33. (Previously presented) The optical fiber connector as set forth in claim 32, wherein

the elongate arm is slidably received in the groove.
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34. (Previously presented) The optical fiber connector as set forth in claim 32, wherein

the connector housing includes a front body and a back body.

35. (Previously presented) The optical fiber connector as set forth in claim 34, wherein
the front body includes a recess and the back body includes a protrusion received in the recess to

connect the back body to the front body.

36. (Previously presented) The optical fiber connector as set forth in claim 35, further

comprising a single cable boot extending rearward from the connector housing.

37. (Previously presented) The optical fiber connector as set forth in claim 28, wherein
the elongate arm is configured to be pulled rearward along the longitudinal axis with respect to
the connector housing whereby the edge slides longitudinally along the upper surface to depress

the depressible latch.

38. (Previously presented) The optical fiber connector as set forth in claim 37, wherein

the guide defines a groove extending along the longitudinal axis.

39. (Previously presented) The optical fiber connector as set forth in claim 38, wherein

the elongate arm is slidably received in the groove.

40. (Previously presented) The optical fiber connector as set forth in claim 38, wherein

the connector housing includes a front body and a back body.

41. (Previously presented) The optical fiber connector as set forth in claim 40, wherein
the front body includes a recess and the back body includes a protrusion received in the recess to

connect the back body to the front body.

42. (Previously presented) The optical fiber connector as set forth in claim 41, further

comprising a single cable boot extending rearward from the connector housing.
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REMARKS

By this amendment, claims 6, 8, 11, 12, 23, 25, 28, and 29 are amended. No new matter
is added. Claims 2-17 and 19-42 are pending.

The amendments correct a minor editorial error in claims 8, 12, 25, and 29. In particular,
the amendments change "the depressible latch extends upward along the transverse axis as the
elongate arm extends along the longitudinal axis from the front end portion to the rear end
portion" to correctly state that "the depressible latch extends upward along the transverse axis as

the depressikurtble latch extends along the longitudinal axis from the front end portion to the rear

end portion of the depressible latch."

The amendments also correct a minor editorial error in claims 11, 12, 28, and 29,
"depressible latch arm" is replaced with "depressible latch" consistent with the antecedent basis
and usage throughout the claim set.

The amendment also provides a clarification to claims 6, 12, 23, and 29 that the claimed

opening is defined by the "front end portion of the elongate arm," as opposed to any other "front

end portion" recited in the claims.

Entry of this amendment after Notice of Allowance is appropriate under 37 CFR 1.312.
The amendment merely corrects minor errors and does not add any new matter or raise any new
issues that require further prosectution of the application. Accordingly, acceptance and entry of
the amendment is respectfully requested.

Should any other fee be required, the Commissioner is hereby authorized to charge the

necessary fee to Deposit Account No. 19-4409.

Respectfully submitted,
/Jonathan Pollmann/

Jonathan G. Pollmann, Reg. No. 71,702
Stinson LLP

7700 Forsyth Blvd., Suite 1100

St. Louis, Missouri 63105

(314) 863-0800
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

1. @ The amendment filed on 01 February 2022 under 37 CFR 1.312 has been considered, and has been:

a) [
b) V)
C)D

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

disapproved because the amendment was filed after the payment of the issue fee.

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

disapproved. See explanation below.

entered in part. See explanation below.

/TINA M WONG/
Primary Examiner, Art Unit 2874

U.S. Patent and Trademark Office
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Kazuyoshi Takano Art Unit: 2874

Serial No: 17/370,057

Filed: July 8, 2021

Confirmation No: 1025

For: Ultra-small form factor optical connectors used as part of a reconfigurable outer housing
Examiner: Tina Wong

Amendment Under 37 CFR 1.312

COMMISSIONER FOR PATENTS

P.O. Box 1450 OR TO ENTER: /T.M.W./
Alexandria, Virginia 22313-1450 02/03/2022
COMMISSIONER:

In response to the Notice of Allowance mailed December 9, 2021, pursuant to 37 CFR

1.312, please enter the following amendments and consider the following remarks.

Amendments to the claims begin on page 2.

Applicant's Remarks begin on page 11 of this paper.
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Amendments to the Claims

This listing of claims will replace all prior versions of claims in the application:

LISTING OF CLAIMS:
1. (Cancelled).

2. (Previously presented) An optical fiber connector comprising:
first and second optical fiber ferrules;

a connector housing having a front end portion and a rear end portion spaced apart along
a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing
holding the first and second optical fiber ferrules such that the first and second optical fiber
ferrules are exposed through the front end portion for making an optical connection and the first

and second optical fiber ferrules are spaced apart from one another along the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the connector housing comprises a guide connecting the elongate arm to the

optical fiber connector.

3. (Original) The optical fiber connector as set forth in claim 2, wherein the guide

defines a groove extending along the longitudinal axis.

4. (Original) The optical fiber connector as set forth in claim 3, wherein the elongate

arm 1s slidably received in the groove.

5. (Previously presented) The optical fiber connector as set forth in claim 2, wherein
the elongate arm comprises a front end portion and a rear end portion spaced apart along the

longitudinal axis.

6. (Currently amended) The optical fiber connector as set forth in claim 5, wherein

the front end portion of the elongate arm defines an opening.
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7. (Original) The optical fiber connector as set forth in claim 6, wherein the
depressible latch is received in the opening.
8. (Currently amended) The optical fiber connector as set forth in claim 7, wherein

the depressible latch has a front end portion and rear end portion spaced apart along the
longitudinal axis and wherein the depressible latch extends upward along the transverse axis as

the elongate-arm depressible latch extends along the longitudinal axis from the front end portion

to the rear end portion of the depressible latch.

0. (Original) The optical fiber connector as set forth in claim 8, wherein the rear end
portion of the depressible latch is spaced apart above the top portion of the connector housing

along the transverse axis.

10.  (Original) The optical fiber connector as set forth in claim 9, wherein the front

end portion of the elongate arm includes an edge defining a front end of the opening.

11. (Currently amended) The optical fiber connector as set forth in claim 10, wherein

the depressible latch arm has an upper surface, the edge opposing the upper surface.
12.  (Currently amended) An optical fiber connector comprising:
first and second optical fiber ferrules;

a connector housing having a front end portion and a rear end portion spaced apart along
a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing
holding the first and second optical fiber ferrules such that the first and second optical fiber
ferrules are exposed through the front end portion for making an optical connection and the first

and second optical fiber ferrules are spaced apart from one another along the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the elongate arm comprises a front end portion and a rear end portion spaced

apart along the longitudinal axis;

wherein the front end portion of the elongate arm defines an opening;
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wherein the depressible latch is received in the opening;

wherein the depressible latch has a front end portion and rear end portion spaced apart

along the longitudinal axis and wherein the depressible latch extends upward along the

transverse axis as the elengate-arm depressible latch extends along the longitudinal axis from the

front end portion to the rear end portion of the depressible latch;

wherein the rear end portion of the depressible latch is spaced apart above the top portion

of the connector housing along the transverse axis;

wherein the front end portion of the elongate arm includes an edge defining a front end of

the opening;

wherein the depressible latch arm has an upper surface, the edge opposing the upper

surface;

wherein the elongate arm is configured to be pulled rearward along the longitudinal axis
with respect to the connector housing whereby the edge slides longitudinally along the upper

surface to depress the depressible latch.
13. (Previously presented) An optical fiber connector comprising:
first and second optical fiber ferrules;

a connector housing having a front end portion and a rear end portion spaced apart along
a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing
holding the first and second optical fiber ferrules such that the first and second optical fiber
ferrules are exposed through the front end portion for making an optical connection and the first

and second optical fiber ferrules are spaced apart from one another along the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the elongate arm comprises a front end portion and a rear end portion spaced

apart along the longitudinal axis;
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the optical fiber connector further comprising a push/pull tab extending from the rear end

portion of the elongate arm.

14. (Previously presented) The optical fiber connector as set forth in claim 2, wherein

the connector housing includes a front body and a back body.
15. (Previously presented) An optical fiber connector comprising:
first and second optical fiber ferrules;

a connector housing having a front end portion and a rear end portion spaced apart along
a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing
holding the first and second optical fiber ferrules such that the first and second optical fiber
ferrules are exposed through the front end portion for making an optical connection and the first

and second optical fiber ferrules are spaced apart from one another along the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;
wherein the connector housing includes a front body and a back body;

wherein the front body includes a recess and the back body includes a protrusion received

in the recess to connect the back body to the front body.

16. (Original) The optical fiber connector as set forth in claim 14, further comprising

a single cable boot extending rearward from the back body.

17. (Previously presented) The optical fiber connector as set forth in claim 2, further

comprising a single cable boot extending rearward from the connector housing.
18.  (Cancelled)
19. (Previously presented) An optical fiber connector comprising:
a multi-fiber ferrule configured to terminate a plurality of optical fibers;

a connector housing having a front end portion and a rear end portion spaced apart along

a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
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apart along a transverse axis perpendicular to the longitudinal axis, the connector housing being
configured to hold the multi-fiber ferrule such that the multi-fiber ferrule is exposed through the
front end portion for making an optical connection and the plurality of optical fibers are spaced

apart from one another in a row extending parallel to the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the connector housing comprises a guide connecting the elongate arm to the

optical fiber connector.

20.  (Original) The optical fiber connector as set forth in claim 19, wherein the guide

defines a groove extending along the longitudinal axis.

21.  (Original) The optical fiber connector as set forth in claim 20, wherein the

elongate arm is slidably received in the groove.

22. (Previously presented) The optical fiber connector as set forth in claim 19,
wherein the elongate arm comprises a front end portion and a rear end portion spaced apart along

the longitudinal axis.

23. (Currently amended) The optical fiber connector as set forth in claim 22, wherein

the front end portion of the elongate arm defines an opening.

24, (Original) The optical fiber connector as set forth in claim 23, wherein the

depressible latch is received in the opening.

25. (Currently amended) The optical fiber connector as set forth in claim 24, wherein
the depressible latch has a front end portion and rear end portion spaced apart along the
longitudinal axis and wherein the depressible latch extends upward along the transverse axis as

the elongate-arm depressible latch extends along the longitudinal axis from the front end portion

to the rear end portion of the depressible latch.

26.  (Original) The optical fiber connector as set forth in claim 25, wherein the rear
end portion of the depressible latch is spaced apart above the top portion of the connector

housing along the transverse axis.
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27.  (Original) The optical fiber connector as set forth in claim 26, wherein the front

end portion of the elongate arm includes an edge defining a front end of the opening.

28. (Currently amended) The optical fiber connector as set forth in claim 27, wherein

the depressible latch arm has an upper surface, the edge opposing the upper surface.
29.  (Currently amended) An optical fiber connector comprising:
a multi-fiber ferrule configured to terminate a plurality of optical fibers;

a connector housing having a front end portion and a rear end portion spaced apart along
a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing being
configured to hold the multi-fiber ferrule such that the multi-fiber ferrule is exposed through the
front end portion for making an optical connection and the plurality of optical fibers are spaced

apart from one another in a row extending parallel to the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the elongate arm comprises a front end portion and a rear end portion spaced

apart along the longitudinal axis;

wherein the front end portion of the elongate arm defines an opening;

wherein the depressible latch is received in the opening;

wherein the depressible latch has a front end portion and rear end portion spaced apart
along the longitudinal axis and wherein the depressible latch extends upward along the

transverse axis as the elengate-arm depressible latch extends along the longitudinal axis from the

front end portion to the rear end portion of the depressible latch;

wherein the rear end portion of the depressible latch is spaced apart above the top portion

of the connector housing along the transverse axis;

wherein the front end portion of the elongate arm includes an edge defining a front end of

the opening;
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wherein the depressible latch arm has an upper surface, the edge opposing the upper

surface;

wherein the elongate arm is configured to be pulled rearward along the longitudinal axis
with respect to the connector housing whereby the edge slides longitudinally along the upper

surface to depress the depressible latch.
30. (Previously presented) An optical fiber connector comprising:
a multi-fiber ferrule configured to terminate a plurality of optical fibers;

a connector housing having a front end portion and a rear end portion spaced apart along
a longitudinal axis, the connector housing comprising a top portion and a bottom portion spaced
apart along a transverse axis perpendicular to the longitudinal axis, the connector housing being
configured to hold the multi-fiber ferrule such that the multi-fiber ferrule is exposed through the
front end portion for making an optical connection and the plurality of optical fibers are spaced

apart from one another in a row extending parallel to the transverse axis,
a depressible latch above the top portion of the connector housing; and

an elongate arm connected to the connector housing above the top portion and configured

to be pulled to actuate the depressible latch;

wherein the elongate arm comprises a front end portion and a rear end portion spaced

apart along the longitudinal axis;

further comprising a push/pull tab extending from the rear end portion of the elongate

arm.

31. (Previously presented) The optical fiber connector as set forth in claim 11, wherein
the elongate arm is configured to be pulled rearward along the longitudinal axis with respect to
the connector housing whereby the edge slides longitudinally along the upper surface to depress

the depressible latch.

32. (Previously presented) The optical fiber connector as set forth in claim 31, wherein

the guide defines a groove extending along the longitudinal axis.

33. (Previously presented) The optical fiber connector as set forth in claim 32, wherein

the elongate arm is slidably received in the groove.
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34. (Previously presented) The optical fiber connector as set forth in claim 32, wherein

the connector housing includes a front body and a back body.

35. (Previously presented) The optical fiber connector as set forth in claim 34, wherein
the front body includes a recess and the back body includes a protrusion received in the recess to

connect the back body to the front body.

36. (Previously presented) The optical fiber connector as set forth in claim 35, further

comprising a single cable boot extending rearward from the connector housing.

37. (Previously presented) The optical fiber connector as set forth in claim 28, wherein
the elongate arm is configured to be pulled rearward along the longitudinal axis with respect to
the connector housing whereby the edge slides longitudinally along the upper surface to depress

the depressible latch.

38. (Previously presented) The optical fiber connector as set forth in claim 37, wherein

the guide defines a groove extending along the longitudinal axis.

39. (Previously presented) The optical fiber connector as set forth in claim 38, wherein

the elongate arm is slidably received in the groove.

40. (Previously presented) The optical fiber connector as set forth in claim 38, wherein

the connector housing includes a front body and a back body.

41. (Previously presented) The optical fiber connector as set forth in claim 40, wherein
the front body includes a recess and the back body includes a protrusion received in the recess to

connect the back body to the front body.

42. (Previously presented) The optical fiber connector as set forth in claim 41, further

comprising a single cable boot extending rearward from the connector housing.
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REMARKS

By this amendment, claims 6, 8, 11, 12, 23, 25, 28, and 29 are amended. No new matter
is added. Claims 2-17 and 19-42 are pending.

The amendments correct a minor editorial error in claims 8, 12, 25, and 29. In particular,
the amendments change "the depressible latch extends upward along the transverse axis as the
elongate arm extends along the longitudinal axis from the front end portion to the rear end
portion" to correctly state that "the depressible latch extends upward along the transverse axis as

the depressikurtble latch extends along the longitudinal axis from the front end portion to the rear

end portion of the depressible latch."

The amendments also correct a minor editorial error in claims 11, 12, 28, and 29,
"depressible latch arm" is replaced with "depressible latch" consistent with the antecedent basis
and usage throughout the claim set.

The amendment also provides a clarification to claims 6, 12, 23, and 29 that the claimed

opening is defined by the "front end portion of the elongate arm," as opposed to any other "front

end portion" recited in the claims.

Entry of this amendment after Notice of Allowance is appropriate under 37 CFR 1.312.
The amendment merely corrects minor errors and does not add any new matter or raise any new
issues that require further prosectution of the application. Accordingly, acceptance and entry of
the amendment is respectfully requested.

Should any other fee be required, the Commissioner is hereby authorized to charge the

necessary fee to Deposit Account No. 19-4409.

Respectfully submitted,
/Jonathan Pollmann/

Jonathan G. Pollmann, Reg. No. 71,702
Stinson LLP

7700 Forsyth Blvd., Suite 1100

St. Louis, Missouri 63105

(314) 863-0800
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