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DUPLEX MINI LC CONNECTOR

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of and priority
to U.S. Provisional App. No. 62/342,533, filed May 27,
2016, which is incorporated herein by reference.

FIELD

[0002] The embodiments discussed herein are related to a
duplex mini lucent connector (LC) connector.

BACKGROUND

[0003] Unless otherwise indicated herein, the materials
described herein are not prior art to the claims in the present
application and are not admitted to be prior art by inclusion
in this section.

[0004] Communication modules, such as optoelectronic
transceiver modules, may include various components that
engage in the transmission and reception of optical signals.
Some of the components may be housed within a shell of the
optoelectronic transceiver module. Examples of such com-
ponents may include a transmitter optical subassembly
(TOSA) and/or a receiver optical subassembly (ROSA). The
optoelectronic transceiver module itself is operably received
within a host device that serves as one component of a
communications network.

[0005] To engage in optical communication with other
communications modules, the optoelectronic transceiver
module may operably connect with one or more connector-
ized optical fibers. The optoelectronic transceiver module
may include a transmit port and/or a receive port configured
to receive the connector of the optical fiber(s). Optical
signals may be received and/or transmitted by the optoelec-
tronic transceiver module via the optical fiber(s).

[0006] The subject matter claimed herein is not limited to
embodiments that solve any disadvantages or that operate
only in environments such as those described above. Rather,
this background is only provided to illustrate one exemplary
technology area where some embodiments described herein
may be practiced.

BRIEF SUMMARY OF SOME EXAMPLE
EMBODIMENTS

[0007] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential characteristics
of the claimed subject matter, nor is it intended to be used
as an aid in determining the scope of the claimed subject
matter.

[0008] Some example embodiments described herein may
generally relate to a duplex mini L.C connector.

[0009] In an example embodiment, a fiber optic connector
may include a body, a first fiber ferrule, and a second fiber
ferrule. The first fiber ferrule may extend in a length direc-
tion of the body from a module-side end of the body. The
second fiber ferrule may extend in the length direction of the
body from the module-side end of the body and may be
spaced apart from the first fiber ferrule in a width direction
of the body. A maximum width in the width direction of a
portion of the body configured to be received in a port of an
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optoelectronic communication module may be less than half
a width of a fiber-side end of the optoelectronic communi-
cation module.

[0010] In another example embodiment, an optoelectronic
communication module may include a housing, first and
second duplex ports, and a pull latch. The first duplex port
may be formed in a fiber-side end of the housing and may
be configured to receive a first duplex fiber optic connector.
The second duplex port may be formed in the fiber-side end
of the housing spaced apart from the first duplex port in a
width direction of the housing and may be configured to
receive a second duplex fiber optic connector. The pull tab
latch may include a slider and a pull tab. The slider may
surround a top, two sides, and a bottom of the fiber-side end
of the housing. The pull tab may be overmolded over at least
a portion of a top of the slider and may not be overmolded
over any of two sides or a bottom of the slider.

[0011] Additional features and advantages of the invention
will be set forth in the description which follows, and in part
will be obvious from the description, or may be learned by
the practice of the invention. The features and advantages of
the invention may be realized and obtained by means of the
instruments and combinations particularly pointed out in the
appended claims. These and other features of the present
invention will become more fully apparent from the follow-
ing description and appended claims, or may be learned by
the practice of the invention as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] To further clarify the above and other advantages
and features of the present invention, a more particular
description of the invention will be rendered by reference to
specific embodiments thereof which are illustrated in the
appended drawings. It is appreciated that these drawings
depict only typical embodiments of the invention and are
therefore not to be considered limiting of its scope. The
invention will be described and explained with additional
specificity and detail through the use of the accompanying
drawings in which:

[0013] FIGS. 1A and 1B include a perspective view and a
fiber-side end view of an example optoelectronic commu-
nication module (hereinafter “module”);

[0014] FIGS. 2A and 2B include a perspective view and a
fiber-side end view of a pull tab and a slider of the module
of FIGS. 1A and 1B;

[0015] FIGS. 3A and 3B include a perspective view and a
module-side end view of a connector and optical fibers of
FIGS. 1A and 1B;

[0016] FIGS. 4A and 4B include a perspective view and a
fiber-side end view of another example optoelectronic com-
munication module (hereinafter “module”);

[0017] FIGS. 5A and 5B include a perspective view and a
fiber-side end view of a pull tab and a slider of the module
of FIGS. 4A and 4B;

[0018] FIGS. 6A and 6B include a perspective view and a
module-side end view of a connector and optical fibers of
FIGS. 4A and 4B; and

[0019] FIGS. 7A and 7B include a perspective view and a
cross-sectional view of a housing of the module of FIGS. 4A
and 4B.
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DETAILED DESCRIPTION OF SOME
EXAMPLE EMBODIMENTS

[0020] Some embodiments described herein relate to a
duplex mini LC connector that may be implemented
together with another such duplex mini L.C connector as part
of a dual duplex optical interface of an optoelectronic
communication module. The optoelectronic communication
module may include a Quad Small Form-factor Pluggable
(QSFP) module or other suitable optoelectronic communi-
cation module.

[0021] Reference will now be made to the drawings to
describe various aspects of some example embodiments of
the disclosure. The drawings are diagrammatic and sche-
matic representations of such example embodiments, and
are not limiting of the present disclosure, nor are they
necessarily drawn to scale.

[0022] FIGS. 1A and 1B include a perspective view and a
fiber-side end view of an example optoelectronic commu-
nication module (hereinafter “module”) 100. The module
100 may include a QSFP module, meaning the module 100
may comply with the QSFP multisource agreement (MSA).
The module 100 includes a housing 102, a pull tab 104, and
a slider 106.

[0023] The pull tab 104 is coupled to the slider 104 and
may be used to remove the module 100 from a host device
by pulling on the pull tab 104. The slider 106 (sometimes
referred to as a latch follower) is configured to move relative
to the housing 102 (within a permitted range of relative
motion) in response to sufficient force being exerted thereon
by the pull tab 104 to thereby delatch the module 100 from
the host device. U.S. Pat. No. 6,908,323 describes in general
how such a slider may operate, although the slider in the
’323 patent is bail operated as opposed to pull tab operated
in the module 100 of FIGS. 1A and 1B.

[0024] The housing 102 as illustrated includes a top shell
and a bottom shell coupled together to form a cavity within
which various components may be disposed, such as a
printed circuit board assembly (PCBA), a TOSA, and a
ROSA. In other embodiments, the housing 102 may include
a unitary piece with one or more of the foregoing compo-
nents disposed therein. A duplex port 108 (e.g., a two-way
port) is formed in the housing 102. The duplex port 108 is
sized and otherwise configured to receive therein a duplex
fiber optic connector (hereinafter “connector”) 110. The
connector 110 may include a duplex standard L.C connector.
[0025] The connector 110 includes two ferrules that
extend from a module-side end of the connector outward.
One of the ferrules of the connector 110 is configured to be
optically aligned with a port of the TOSA disposed within
the housing 102, while the other one of the ferrules of the
connector 110 is configured to be optically aligned with a
port of the ROSA disposed within the housing 102. The two
ferrules may include optical fibers to carry optical signals
emitted by the TOSA out into an optical network or to carry
optical signals from the optical network to the ROSA. Each
of the two ferrules is optically aligned with a corresponding
one of two optical fibers 112 that extend outward from a
fiber-side end of the connector 110. The optical fiber 112
aligned with the ferrule that is aligned with the TOSA is
labeled “TX” in FIG. 1B while the optical fiber 112 aligned
with the ferrule that is aligned with the ROSA is labeled
“RX” in FIG. 1B.

[0026] FIG. 1B additionally depicts various measurements
associated with the module 100 and the connector 110 of
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FIGS. 1A and 1B. In particular, a width of the module 100,
referred to as the module width w,,, ;... may be 18.35
millimeters (mm), and a width of the connector 110, referred
to as the connector width w,,,,.....,. may be about 12.5 mm.
Because the connector width w_,,,,,...o, 1S much more than
half the module width w,,_ . .., it would be impossible to
accommodate two of the connector 110 at the fiber-side end
of the module 100. Embodiments described herein relate to
a redesigned connector small enough for two such connec-
tors to be accommodated at the fiber-side end of an opto-
electronic communication module such as the module 100,
where the optoelectronic communication module may also
be redesigned to include two ROSAs and two TOSAs to,
e.g., double bandwidth of the redesigned optoelectronic
communication module compared to the module 100.
[0027] FIGS. 2A and 2B include a perspective view and a
fiber-side end view of the pull tab 104 and the slider 106 of
the module 100 of FIGS. 1A and 1B. The pull tab 104 may
include plastic or rubber overmolded onto (e.g., molded
over) a top and sides of a fiber-side end of the slider 106, and
the slider 106 may include formed sheet metal. As indicated
in FIG. 2B, and due to the overmolded plastic/rubber of the
pull tab 104 on the sides of the fiber-side end of the slider
106, an opening width of the combined pull tab 104 and
slider 106, referred to as the pull tab width w,,;; ,,.,,, is about
14.6 mm. In the module 100 of FIGS. 1A and 1B, the pull
tab width w,,;; ,,,, of about 14.6 mm denoted in FIG. 2B may
limit a maximum width of a fiber optic connector (or
multiple connectors) that can be accommodated by the
module 100.

[0028] FIGS. 3A and 3B include a perspective view and a
module-side end view of the connector 110 and optical fibers
112 of FIGS. 1A and 1B. Ferrules of the connector 110 are
denoted in FIGS. 3A and 3B at 302. FIG. 3B additionally
indicates the connector width w_,,,,....., of the connector
110, which may be about 12.5 mm, and a pitch (e.g.,
center-to-center spacing) of the ferrules 302, which may be
about 6.25 mm.

[0029] FIGS. 4A and 4B include a perspective view and a
fiber-side end view of another example optoelectronic com-
munication module (hereinafter “module’) 400, arranged in
accordance with at least one embodiment described herein.
The module 400 may include a QSFP module, meaning the
module 400 may comply with the QSFP MSA. In other
embodiments, the module 400 may comply with other
MSAs or may not comply with any MSAs. The module 400
includes a housing 402, a pull tab 404, and a slider 406.
[0030] The pull tab 404 is coupled to the slider 404 and
may be used to remove the module 400 from a host device
by pulling on the pull tab 404. The slider 406 (sometimes
referred to as a latch follower) is configured to move relative
to the housing 402 (within a permitted range of relative
motion) in response to suflicient force being exerted thereon
by the pull tab 404 to thereby delatch the module 400 from
the host device. As indicated above, the ’323 patent
describes in general how such a slider may operate, although
the slider in the *323 patent is bail operated as opposed to
pull tab operated in the module 400 of FIGS. 4A and 4B.
[0031] The housing 402 as illustrated includes a top shell
402A and a bottom shell 402B coupled together to form a
cavity within which various components may be disposed,
such as a PCBA, two TOSAs, and two ROSAs. In other
embodiments, the housing 402 may include a unitary shell
defining the cavity with the foregoing components disposed
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therein. Two duplex ports 408 are formed in the fiber-side
end of the housing 402. Each of the duplex ports 408 is sized
and otherwise configured to receive therein a corresponding
one of two duplex fiber optic connectors (hereinafter “con-
nector” or “connectors”) 410. Each of the connectors 410
may include a duplex mini LC connector.

[0032] Each of the connectors 410 includes two ferrules
that extend from a module-side end of the connector 410
outward, e.g., in a length direction of the connector 410. One
of'the ferrules of each of the connectors 410 is configured to
be optically aligned with a port of a corresponding one of the
two TOSAs disposed within the housing 402, while the other
one of the ferrules of each of the connectors 410 is config-
ured to be optically aligned with a port of a corresponding
one of the two ROSAs disposed within the housing 402.
Each of the ferrules may include an optical fiber to carry
optical signals emitted by the corresponding TOSA out to an
optical network or to carry optical signals from the optical
network to a corresponding one of the ROSAs. Each of the
ferrules is optically aligned with a corresponding one of four
optical fibers 412 that extend outward from fiber-side ends
of the connectors 410 (e.g., two optical fibers 412 extending
from each of the connectors 410). The optical fibers 412
aligned with the ferrules that are aligned with the TOSAs are
labeled “TX” in FIG. 4B while the optical fibers 412 aligned
with the ferrules that are aligned with the ROSAs are labeled
“RX” in FIG. 4B.

[0033] The TOSAs and ROSAs may be arranged in an
alternating pattern as illustrated in FIG. 4B. In other embodi-
ments, the TOSAs and ROSAs may be arranged in other
patterns. For instance, the two TOSAs may be arranged
side-by-side with each other and the two ROSAs may be
arranged side-by-side with each other to either the left or the
right of the two TOSAs. Alternatively, the two TOSAs may
be arranged side-by-side with each other in the middle with
the two ROSAs arranged one on each side of the two
TOSAs. Alternatively, the two ROSAs may be arranged
side-by-side with each other in the middle with the two
TOSAs arranged one on each side of the two ROSAs.
[0034] FIG. 4B additionally depicts various measurements
associated with the module 400 and the connector 410 of
FIGS. 4A and 4B. In particular, a width of the module 400,
referred to as the module width w,,_ .., may be 18.35 mm,
similar to FIGS. 1A and 1B, and a width of both connectors
410 with space in between, referred to as the aggregate
connector width W_,,,,,ccorss may be about 16 mm. The
bandwidth of the module 400 of FIGS. 4A and 4B may be,
e.g., double the bandwidth of the module 100 of FIGS. 1A
and 1B insofar as the module 400 includes twice as many
ROSAs and TOSAs which are able to interface with twice
as many connectors 410 as the module 100.

[0035] FIGS. 5A and 5B include a perspective view and a
fiber-side end view of the pull tab 404 and the slider 406 of
the module 400 of FIGS. 4A and 4B, arranged in accordance
with at least one embodiment described herein. The pull tab
404 may include plastic or rubber overmolded onto a top of
a fiber-side end of the slider 406, and the slider 406 may
include formed sheet metal. In other embodiments, the pull
tab 404 and/or the slider 406 may include other materials
than plastic, rubber, and/or formed sheet metal.

[0036] In the instant example, the pull tab 404 is not
overmolded onto sides or a bottom of the fiber-side end of
the slider 406, in contrast to the implementation of FIGS. 2A
and 2B. The absence of the plastic or rubber (or other
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material) of the pull tab 404 from the sides of the slider 406
increases an opening width of the combined pull tab 404 and
slider 406 compared to the opening width (e.g., pull tab
width w,,; ,.,) of the combined pull tab 104 and slider 106
illustrated in FIG. 2B. In particular, the opening width of the
combined pull tab 404 and slider 406 of FIG. 5B, referred to
as the slider width w_,,,,, may be about 17.35 mm, com-
pared to about 14.6 mm for the pull tab width w,,;; .., in
FIG. 2B. As a result, the module 400 that includes the pull
tab 404 and the slider 406 can accommodate a larger
connector and/or multiple connectors with a maximum
width (e.g., in aggregate for multiple connectors) that is
greater than the maximum width that can be accommodated
by the module 100 with the pull tab 104 and the slider 106.
Alternatively, one or more cutouts or other features may be
formed in the slider 406, as denoted by dashed lines 502
(hereinafter “cutouts 502”), to accommodate an even greater
maximum width than can be accommodated by the com-
bined pull tab 404 and slider 406 of FIGS. 5A and 5B.
[0037] FIGS. 6A and 6B include a perspective view and a
module-side end view of one of the connectors 410 and two
of the optical fibers 412 of FIGS. 4A and 4B, arranged in
accordance with at least one embodiment described herein.
Ferrules of the connector 410 are denoted in FIGS. 6A and
6B at 602. Each of the ferrules 602 may include a standard
LC ferrule used in LC fiber optic connectors. FIG. 6B
additionally indicates that a width of the connector 410,
referred to as the connector width w__,,,.....,, may be about
7 mm, and a pitch (e.g., center-to-center spacing) of the
ferrules 602 may be about 3.8 mm.

[0038] In more detail, the connector 410 includes a body
(or housing) 604. The ferrules 602 extend from a module-
side end of the body 604 in a length direction of the body
604. The two ferrules 602 are spaced apart from each other
in a width direction of the body 604. To allow two of the
connectors 410 to be accommodated at a fiber-side end of
the module 400, a maximum width of the connector 410 may
be limited to not more than half a width (or less) of the
fiber-side end of the module 400. For instance, where the
module 400 is a QSFP module with a width at its fiber-side
end of 18.35 mm, a maximum width of the connector 410
may be not more than half of 18.35 mm, such as 8.5 mm or
less, or 7.0 mm or less, or some other value less than 8.5
mm.

[0039] As used herein, the “maximum width” of the
connector 410 may refer to the maximum width of a portion
of'the connector 410 that is received in one of the two duplex
ports 408 and may optionally not apply to or include other
portions of the connector 410, such as a latch tab 606 of the
connector 410, which latch tab 606 may have a width greater
than the maximum width of the portion of the connector 410
that is received in one of the two duplex ports.

[0040] In some embodiments, the connector 410 includes
two coil springs (not shown) disposed within the body 604,
e.g., one coil spring disposed within the body 604 per ferrule
602. The coil springs may be configured to bias the ferrules
602 against or at least towards the corresponding TOSA or
ROSA. The coil springs may be coaxial with the ferrules
602. To accommodate the coil springs within the body 604,
the body 604 may include two raised keys 608 or sidewall
extensions formed in two opposing sidewalls 610 of the
body 604. Each of the raised keys 608 may extend away
from a corresponding one of the two opposing sidewalls
610. The maximum width of the portion of the connector
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410 configured to be received in one of the two duplex ports
408 of the module 400 of FIGS. 4A and 4B may include the
distance between outer surfaces of the two raised keys 608,
as denoted by the connector widthw__, ..., measurement in
FIG. 6B. Each of the two raised keys 608 may be raised
relative to (e.g., may extend away from) the corresponding
one of the two opposing sidewalls 610 by an offset width
W, e Which may be about 0.5 mm or some other amount.
[0041] The two raised keys 608 may allow the body 604
to internally accommodate the coil springs. Without the two
raised keys 608, the coil springs might be at least partially
exposed external to the body 604. At the same time, by
providing the two raised keys 608 to internally accommo-
date the coil springs rather than extending the entire oppos-
ing sidewalls 610 outward, the housing 402 may be made
sufficiently strong to retain the connector 410 in a corre-
sponding one of the duplex ports 408.

[0042] In more detail, FIGS. 7A and 7B include a per-
spective view and a cross-sectional view of the housing 402,
arranged in accordance with at least one embodiment
described herein. FIG. 7B additionally includes one of the
two connectors 410, with the other being omitted to enable
viewing of various aspects of the housing 402. As illustrated
in FIG. 7A, a fiber-side end 702 of the housing 402 includes
sidewalls 704, a midwall 706, and a bottom wall 708 that
together define the two duplex ports 408. The midwall 706
may alternatively or additionally be referred to as a sidewall
for each of the duplex ports 408.

[0043] Channels 710 or openings are formed in each of the
sidewalls 704 and the midwall 706. The channels 710 extend
all the way through each of the sidewalls 704 and the
midwall 706 in FIG. 7A but may extend only partially
therethrough in other embodiments. As illustrated in FIG.
7B, the channels 710 of the housing 402 are configured to
accommodate the raised keys 608 of the connector 410. In
particular, one of the raised keys 608 of each connector 410
is configured to be received in the channel 710 of a corre-
sponding one of the sidewalls 704, while the other of the
raised keys 608 of both connectors 410 is configured to be
received in the channel of the midwall 706.

[0044] Accordingly, some embodiments described herein
may accommodate high port density optical connectors
(e.g., connectors 410) for small form factor optical modules
(e.g., module 400). Alternatively or additionally, the design
of the pull tab 404 and/or the slider 406 may allow maxi-
mum connector body width in a high density application.
Sheet metal forming for the slider along sides of the module
housing (as opposed to overmolded pull tab along the sides)
may allow more room for connectors. Alternatively or
additionally, connectors described herein may include raised
keys or sidewall extensions to accommodate coil springs
within the connector bodies, while the slider may include
cutouts (e.g., cutouts 502) and/or the module housing may
include sidewall or midwall channels (e.g., channels 710) to
accommodate the raised keys or sidewall extensions of the
connectors.

[0045] The connectors 410 described in the context of
FIGS. 4A-7B have been described as duplex mini LC
connectors. Principles described herein may be applied to
other style fiber optic connectors instead of or in addition to
LC connectors to miniaturize such other style fiber optic
connectors in a similar manner. Additionally, the module
400 described in the context of FIGS. 4A-4B has been
described as a QSFP module. Principles described herein
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may be applied to modules with other form-factors and/or to
modules that comply with other MSAs.

[0046] All examples and conditional language recited
herein are intended for pedagogical objects to aid the reader
in understanding the present disclosure and the concepts
contributed by the inventor to furthering the art, and are to
be construed as being without limitation to such specifically
recited examples and conditions. Although embodiments of
the present disclosure have been described in detail, it
should be understood that the various changes, substitutions,
and alterations could be made hereto without departing from
the spirit and scope of the present disclosure.

What is claimed is:

1. A fiber optic connector, comprising:

a body;

a first fiber ferrule that extends in a length direction of the

body from a module-side end of the body; and

a second fiber ferrule that extends in the length direction

of the body from the module-side end of the body, the
second fiber ferrule spaced apart from the first fiber
ferrule in a width direction of the body;

wherein a maximum width in the width direction of a

portion of the body configured to be received in a port
of an optoelectronic communication module is less than
half a width of a fiber-side end of the optoelectronic
communication module.

2. The fiber optic connector of claim 1, wherein:

the optoelectronic communication module comprises a

Quad Small Form-factor Pluggable (QSFP) module;
and

the width of the fiber-side end of the QSFP module is

18.35 millimeters (mm).

3. The fiber optic connector of claim 2, wherein the
maximum width of the portion of the body is less than or
equal to 8.5 mm.

4. The fiber optic connector of claim 3, wherein the
maximum width of the portion of the body is less than or
equal to 7.0 mm.

5. The fiber optic connector of claim 1, wherein:

the body comprises two opposing sidewalls spaced apart

from each other in the width direction;

the body comprises two raised keys included in the two

opposing sidewalls, each of the two raised keys running
at least a portion of a length of a corresponding one of
the two opposing sidewalls and extending opposite
each other from the two opposing sidewalls; and

the maximum width of the portion of the body is a

distance between outer surfaces of the two raised keys.

6. The fiber optic connector of claim 5, further compris-
ing:

a top side that connects the two opposing sides; and

a latch tab that extends upward from the top side.

7. The fiber optic connector of claim 1, wherein the fiber
optic connector comprises a duplex mini Lucent Connector
(LC) fiber optic connector.

8. The fiber optic connector of claim 1, wherein a pitch of
the first fiber ferrule and the second fiber ferrule is about 3.8
millimeters.

9. The fiber optic connector of claim 1, wherein each of
the first fiber ferrule and the second fiber ferrule includes a
standard Lucent Connector (LC) ferrule used in LC fiber
optic connectors.

10. An optoelectronic communication module, compris-
ing:
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a housing;

a first duplex port formed in a fiber-side end of the
housing and configured to receive a first duplex fiber
optic connector;

a second duplex port formed in the fiber-side end of the
housing spaced apart from the first duplex port in a
width direction of the housing and configured to
receive a second duplex fiber optic connector;

a pull tab latch that includes:

a slider that surrounds a top, two sides, and a bottom of
the fiber-side end of the housing; and

a pull tab overmolded over at least a portion of a top of
the slider and not overmolded over any of two sides
or a bottom of the slider.

11. The optoelectronic communication module of claim
10, wherein a width between inside surfaces of the two sides
of the slider is about 17.35 millimeters (mm).

12. The optoelectronic communication module of claim
11, wherein a maximum width of each of the first and second
duplex fiber optic connectors is less than one half of the
width between inside surfaces of the two sides of the slider.

13. The optoelectronic communication module of claim
12, wherein the maximum width of each of the first and
second duplex fiber optic connectors is less than 8.5 milli-
meters (mm).

14. The optoelectronic communication module of claim
13, wherein the maximum width of each of the first and
second duplex fiber optic connectors is less than 7.0 mm.

15. The optoelectronic communication module of claim
10, wherein:

the first duplex port comprises a first channel formed in a
first sidewall of the first duplex port and a second
channel formed in a second sidewall of the first duplex
port to accommodate two raised keys that extend from
two opposing sides of the first duplex fiber optic
connector; and

the second duplex port comprises a first channel formed
in a first sidewall of the second duplex port and a
second channel formed in a second sidewall of the
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second duplex port to accommodate two raised keys
that extend from two opposing sides of the second
duplex fiber optic connector.

16. The optoelectronic communication module of claim
10, wherein the slider comprises a first cutout formed in a
first one of the two sides and a second cutout formed in a
second one of the two sides, the first cutout configured to
accommodate a raised key that extends outward from one
side of the first duplex fiber optic connector and the second
cutout configured to accommodate a raised key that extends
outward from an opposite side of the second duplex fiber
optic connector.

17. The optoelectronic communication module of claim
10, wherein the optoelectronic communication module com-
prises a Quad Small Form-factor Pluggable (QSFP) module.

18. The optoelectronic communication module of claim
17, wherein each of the first duplex fiber optic connector and
the second duplex fiber optic connector comprises a duplex
mini Lucent Connector (LLC) fiber optic connector.

19. The optoelectronic communication module of claim
18, wherein a bandwidth of the QSFP module is double a
bandwidth of a QSFP module comprising a single duplex
port configured to receive a duplex standard LC connector.

20. The optoelectronic communication module of claim
10, wherein the first and second duplex fiber optic connec-
tors collectively include a first ferrule, a second ferrule, a
third ferrule, and a fourth ferrule, the optoelectronic com-
munication module further comprising:

a [irst transmitter optical subassembly (TOSA) positioned
inside the housing and optically coupled to the first
ferrule;

a first receiver optical subassembly (ROSA) positioned
inside the housing and optically coupled to the second
ferrule;

a second TOSA positioned inside the housing and opti-
cally coupled to the third ferrule; and

a second ROSA positioned inside the housing and opti-
cally coupled to the fourth ferrule.
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