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(57) ABSTRACT

An optical transceiver includes a main body, an elastic
component and a fastening component. The main body
includes two lateral surfaces and an outer surface between
the two lateral surfaces, and the outer surface defines a
confined groove. The elastic component is disposed in the
confined groove. The fastening component is movably dis-
posed on the main body. The fastening component includes
a linkage arm, two extending arms and a confined portion.
The linkage arm is disposed on the outer surface of the main
body, and the two extending arms are connected with the
linkage arm. The two extending arms are respectively dis-
posed on the two lateral surfaces. The confined portion is
connected with the linkage arm and extends into the con-
fined groove in order to press the elastic component. The two
extending arms are detachably fasten-able with the cage.

12 Claims, 8 Drawing Sheets
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1
OPTICAL TRANSCEIVER

TECHNICAL FIELD

The disclosure relates to an optical communication
device, more particularly to a pluggable optical transceiver.

BACKGROUND

Optical transceivers are generally installed in electronic
communication facilities in modern high-speed communi-
cation networks. In order to make flexible the design of an
electronic communication facility and less burdensome the
maintenance of the same, an optical transceiver is inserted
into a corresponding cage that is disposed in the communi-
cation facility in a pluggable manner. In order to define the
electrical-to-mechanical interface of the optical transceiver
and the corresponding cage, different specifications such as
XFP (10 Gigabit Small Form Factor Pluggable) used in 10
GB/s communication rate, QSFP (Quad Small Form-factor
Pluggable), or other form factors at different communication
rates.

A fastening mechanism is provided for securely fixing the
optical transceiver to the cage. On the other hand, the optical
transceiver must include a releasing mechanism so that the
optical transceiver could be released from the cage smoothly
when necessary.

SUMMARY

According to one aspect of the present disclosure, an
optical transceiver is disclosed. Such disclosed optical trans-
ceiver in one embodiment includes a main body, an elastic
component and a fastening component. The main body
includes two lateral surfaces and an outer surface between
the two lateral surfaces, and the outer surface defines a
confined groove. The elastic component is disposed in the
confined groove. The fastening component is movably dis-
posed on the main body. The fastening component includes
a linkage arm, two extending arms and a confined portion.
The linkage arm is disposed on the outer surface of the main
body, and the two extending arms are connected with the
linkage arm. The two extending arms are respectively dis-
posed on the two lateral surfaces. The confined portion is
connected with the linkage arm and extends in the confined
groove in order to press the elastic component. The two
extending arms are detachably fasten-able with the cage.

According to another aspect of the present disclosure, an
optical transceiver is disclosed. Such disclosed optical trans-
ceiver in one embodiment includes a main body, two elastic
components and a fastening component. The main body
includes two lateral surfaces and an outer surface between
the two lateral surfaces, and the outer surface defines two
confined grooves spaced apart from each other. The two
elastic components are disposed in the two confined
grooves, respectively. The fastening component is movably
disposed on the main body. The fastening component
includes a linkage arm, two extending arms and two con-
fined portions. The linkage arm is disposed on the outer
surface of the main body, and the two extending arms are
connected with the linkage arm. The two extending arms are
respectively disposed on the two lateral surfaces. The con-
fined portions are connected with the linkage arm and are
respectively extend into the two confined grooves in order to
press the two elastic components. The two extending arms
are detachably fasten-able with the cage.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will become more fully understood
from the detailed description given below and the accom-
panying drawings which are given by way of illustration
only and thus are not intending to limit the present disclosure
and wherein:

FIG. 1 is a perspective view of an optical transceiver and
a cage according to a first embodiment of the present
disclosure;

FIG. 2 is a partially enlarged view of the optical trans-
ceiver in FIG. 1, with a fastening component at a fastening
position;

FIG. 3 is a partially enlarged cross-sectional view of the
optical transceiver in FIG. 1, with the fastening component
at a releasing position;

FIG. 4 is a perspective view of an optical transceiver
according to a second embodiment of the present disclosure;

FIG. 5 is an exploded view of the optical transceiver in
FIG. 4,

FIG. 6 is a partially enlarged cross-sectional view of the
optical transceiver in FIG. 4 along line 6-6;

FIG. 7 is a partially enlarged cross-sectional view of the
optical transceiver in FIG. 4 along line 7-7; and

FIG. 8 is a perspective view of the optical transceiver in
FIG. 4, with a bail at an upright position.

DETAILED DESCRIPTION

In the following detailed description, for purposes of
explanation, numerous specific details are set forth in order
to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more
embodiments may be practiced without these specific
details. In other instances, well-known structures and
devices are schematically shown in order to simplify the
drawing.

Please refer to FIG. 1 and FIG. 2. FIG. 1 is a perspective
view of an optical transceiver and a cage according to a first
embodiment of the present disclosure. FIG. 2 is a partially
enlarged view of the optical transceiver in FIG. 1, with a
fastening component at a fastening position. In this embodi-
ment, an optical transceiver 10 is disclosed, and the optical
transceiver 10 is inserted into a cage 20 in pluggable manner.
The optical transceiver 10 includes a main body 100, a
fastening component 200, a bail 300 and two elastic com-
ponents 400.

The main body 100, for example, is a housing including
a head portion 110 and an insertion portion 120 connected
with each other. The insertion portion 120 is configured to be
inserted into a plugging slot 22 of the cage 20. The head
portion 110 of the optical transceiver 10 includes two lateral
surfaces 130, two sliding rails and two confined grooves
140. The two sliding rails are respectively formed on the two
lateral surfaces 130 and extend from the head part 110 to the
insertion portion 120. The two confined grooves 140 are
respectively formed on the two lateral surfaces 130 for
accommodating the two elastic components 400.

The fastening component 200 includes a linkage arm 210
and two extending arms 220. The two extending arms 220
are respectively connected with two opposite ends of the
linkage arm 210, such that the linkage arm 210 is located
between the two extending arms 220. The two extending
arms 220 are movably disposed on the sliding rails at the
lateral surfaces 130, respectively. Each of the extending
arms 220 includes a fastening portion 230 and a confined
portion 240. The fastening portion 230 extends along a
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direction far away from the lateral surface 130 to be detach-
ably fasten-able with the cage 20. The confined portion 240
extends into the confined groove 140 for pressing the elastic
component 400.

The bail 300 is connected with the linkage arm 210 of the
fastening component 200 and extends outside from the main
body 100. The bail 300 is made of rubber and bendable to
be in front of the head part 110 or on the top of the head part
110.

The elastic components 400 constantly press the confined
portion 240 of the fastening component 200. It is worth
noting that numbers of the confined grooves 140 and the
elastic components 400 are not limited in view of embodi-
ments in the present disclosure.

The fastening component 200 is movable relative to the
main body 100 to be at either a fastening position (as shown
in FIG. 2) and a releasing position (as shown in FIG. 3).
Please refer to FIG. 2 and FIG. 3. FIG. 3 is a partially
enlarged cross-sectional view of the optical transceiver in
FIG. 1, with the fastening component at a releasing position.

In FIG. 2, the two elastic components 400 respectively
press the two confined portions 240 so that the fastening
component 200 could be located at the fastening position,
and thus the fastening portions 230 are securely fastened
with the cage 20. Therefore, the optical transceiver 10 is
readily and reliably inserted into the plugging slot 22 of the
cage 20.

The bail 300 is able to be drawn along the direction
indicated by an arrow a. In FIG. 3, the fastening component
200 is moved by the bail 300 relative to the main body 200
to be at the releasing position. The fastening portion 230
presses a flexible arm 24 of the cage 20 so that the fastening
component 200 slides along an inclined surface 231 of the
fastening portion 230. The fastening portion 230 bends the
flexible arm 24 to allow the fastening component 200 to
move to the releasing position. The insertion portion 120 of
the main body 100 is removed from the cage 20 when the
bail 300 is pulled much farther.

When the fastening component 200 is at the releasing
position, the two confined portions 240 respectively com-
press the two elastic components 400. As the bail 300 is
released, the elastic energy stored in the elastic components
400 drives the fastening component 200 back to the fasten-
ing position.

The bail 300 could be moved around to be located above
the head part 110 of the main body 100, creating some room
for an optical fiber plug (not shown in the drawings) to be
plugged into an optical fiber terminal 160 more conve-
niently.

In the first embodiment, that the bail 300 could help move
the fastening component 200 renders possible the fastening
component to fasten to or be released from the cage.

In the first embodiment, the elastic component 400 is
disposed in the confined groove 140 which is formed on the
lateral surface 130 of the main body 100, and the confined
portion 240 of the extending arm 220 presses the elastic
component 400. However, since the trend of evolution of the
optical transceiver 10 somewhat focuses on the reduction in
size of the entire transceiver as well as the inside space of the
main body 100. In order to form the confined grooves 140
on the lateral surfaces 130, the space inside the main body
100 is restricted in a width direction, such that it is unfa-
vorable for the arrangement of electronic components such
as multiple transmitters and multiple receivers.

Furthermore, the bail 300 could be moved around with
respect to the main body 100 in the first embodiment.
However, absent application of any external force may make
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the bail 300 simply go back to its initial position, such that
extra maneuver of the bail 300 is required for any optical
fiber to be plugged into the optical fiber terminal 160 (which
might be a switch).

A configuration of the optical transceiver 10 could be
improved. Please refer to FIG. 4 and FIG. 5. FIG. 4 is a
perspective view of an optical transceiver according to a
second embodiment of the present disclosure. FIG. 5 is an
exploded view of the optical transceiver in FIG. 4. In this
embodiment, an optical transceiver 10a is a QSFP-DD
(Quad Small Form-factor Pluggable Double Density) optical
transceiver, and the optical transceiver 10 is configured to be
inserted into a cage (not shown in the drawings) in pluggable
manner. The optical transceiver 10a includes a main body
100a, a fastening component 200q, a bail 3004, a pivot shaft
3005 and two elastic components 400a.

Please further refer to FIG. 6 and FIG. 7. FIG. 6 is a
partially enlarged cross-sectional view of the optical trans-
ceiver in FIG. 4 along line 6-6. FIG. 7 is a partially enlarged
cross-sectional view of the optical transceiver in FIG. 4
along line 7-7. The main body 100a includes a head portion
110a and an insertion portion 120a connected with each
other. The head portion 110a of the main body 100« includes
two lateral surfaces 130a, an outer surface 140a and an
optical fiber terminal 160a. The outer surface 140a is
between the two lateral surfaces 130qa, and the outer surface
140a defines two confined grooves 150a which are spatially
spaced apart from each other. The head portion 110a of the
main body 100a further includes two first confined surfaces
170a with the two confined grooves 150a formed respec-
tively. In this embodiment, the outer surface 140aq is a top
surface on an upper cover of the main body 100a, but the
disclosure is not limited thereto. In some other embodi-
ments, the outer surface is a bottom surface on a bottom
cover of the main body 100a. An accommodation space
inside the main body 100a allows for placement of compo-
nents such as the optical fiber terminal 1604, a circuit board,
photodiodes, laser emitters, and IC chips.

The fastening component 200a is movably disposed on
the main body 1004 and includes a linkage arm 210qa, two
extending arms 220q and two confined portions 240a. The
two extending arms 220a are respectively connected with
two opposite ends of the linkage arm 210a, such that the
linkage arm 210a is located between the two extending arms
220a. The two extending arms 220 are movably disposed on
the lateral surfaces 130a respectively, and the extending
arms 220 are detachably fasten-able with the cage. The
linkage arm 210q is disposed on the outer surface 140a of
the main body 1004, and the linkage arm 210qa includes two
openings 2504 respectively connected with the two confined
groove 150a. The two confined portions 240a are connected
with the linkage arm 210qa, and the two confined portions
240aq respectively extend into the confined grooves 150a. In
this embodiment, a process of stamping is performed to cut
and deform part of the linkage arm 210a to form the
confined portions 240a and the openings 250a of the fas-
tening component 200a. The opening 250q is located in
proximity of the confined portion 240a.

The pivot shaft 3005 is pivoted on the linkage arm 210a
of'the fastening component 200a, and the bail 300« disposed
on the pivot shaft 3005. FIG. 8 is a perspective view of the
optical transceiver in FIG. 4, with a bail at an upright
position. The bail 300a extends outside from the main body
100a. When the bail 300q is at a horizontal position, the bail
300aq protects the optical fiber terminal 160a from dust, and
the insertion portion 120a of the main body 100q is removed
from the cage when the horizontal bail 300q is drawn. The
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bail 3004 could be moved from the horizontal position to an
upright position so as render convenient installation or
removal of the optical fibers without requiring the bail 3004
being held manually or by other means. With the pivot shaft
3005, the bail 300a could stay at the upright position even
without any application of the external force to the bail
300a.

Each of the elastic components 400qa, for example, is a
spring compressed by the confined portion 240a of the
fastening component 200q. In detail, each confined portion
240a of the fastening component 200a includes a second
confined surface 260a¢ facing toward the first confined
surface 170a of the main body 100a. The elastic component
400q is disposed between the first confined surface 170a and
the second confined surface 260a. When the fastening
component 200a moves relative to the main body 100a, the
confined portion 240a moves in the confined groove 150a
and compresses the elastic component 400a.

It is worth noting that numbers of the confined grooves
150a, the extending arms 220q, the confined portions 240aq,
the openings 250q and the elastic components 400a are not
limited because of the embodiments discussed in the present
disclosure.

The opening 250a of the fastening component 200«
exposes the elastic component 400a to outside. In detail, a
method of positioning the elastic component 400a in the
confined groove 150a is to compress the elastic component
400q by hand, and then put the elastic component 400q into
the confined groove 150a through the opening 250a. There-
fore, the elastic component 400a could be mounted or
unmounted with more efficiency. As shown in FIG. 7, to
maintain the position of the elastic component 400aq, a size
of'the opening 250a is smaller than a length I.1 of the elastic
component 400a in an uncompressed condition. The uncom-
pressed condition is a condition that the confined portion
240q of the fastening component 200a does not compress
the elastic component 400a.

Furthermore, as shown in FIG. 5, the opening 250a is
located between two ends 211a of the linkage arm 210qa
where the two extending arms 220a are respectively con-
nected. Therefore, the opening 250a does not formed at an
edge of the linkage arm 210aq, such that it is favorable for an
easier manufacture of the fastening component 200a since
the edge of the linkage arm 210q is difficult to be processed
due to higher internal stress.

According to the present disclosure, in the second
embodiment, the elastic component 400a is disposed in the
confined groove 150aq, and the confined groove 150a is
formed on the top surface of the main body 100a rather than
on the lateral surface 130a. Therefore, more accommodation
space inside the main body 100a could be provided in a
width direction W to accommodate electronic components
for high-speed communication, thereby meeting the require-
ments of compact optical transceiver 10a and proper space
utilization of the same.

The embodiments are chosen and described in order to
best explain the principles of the present disclosure and its
practical applications, to thereby enable others skilled in the
art to best utilize the present disclosure and various embodi-
ments with various modifications as are suited to the par-
ticular use that is being contemplated. It is intended that the
scope of the present disclosure is defined by the following
claims and their equivalents.

What is claimed is:
1. An optical transceiver, configured to be inserted into a
cage in a pluggable manner, comprising:
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6

a main body comprising two lateral surfaces and an outer
surface between the two lateral surfaces, and the outer
surface defining a confined groove;

an elastic component disposed in the confined groove; and

a fastening component movably disposed on the main
body, the fastening component comprising a linkage
arm, two extending arms and a confined portion,
wherein the linkage arm is disposed on the outer
surface of the main body, and wherein the linkage arm
comprises an opening in communication with the con-
fined groove of the main body to allow the elastic
component to pass through the opening and be disposed
in the confined groove, the two extending arms are
connected with the linkage arm, the two extending
arms are respectively disposed on the two lateral sur-
faces, the confined portion is connected with the link-
age arm and extends into the confined groove in order
to press the elastic component, and the two extending
arms are detachably fasten-able with the cage.

2. The optical transceiver according to claim 1, wherein
the outer surface is either a top surface or a bottom surface
of the main body.

3. The optical transceiver according to claim 1, wherein
the main body comprises a first confined surface forming the
confined groove, the confined portion of the fastening com-
ponent comprises a second confined surface facing toward
the first confined surface, and the elastic component is
disposed between the first confined surface and the second
confined surface.

4. The optical transceiver according to claim 1, wherein a
size of the opening is smaller than a length of the elastic
component in an uncompressed condition.

5. The optical transceiver according to claim 1, wherein
the opening is located between two ends of the linkage arm
where the two extending arms are connected.

6. The optical transceiver according to claim 1, wherein
the confined portion and the opening of the fastening com-
ponent are formed by stamping.

7. The optical transceiver according to claim 1, wherein
the main body comprises a head portion and an insertion
portion connected with each other, the insertion portion is
configured to be inserted into the cage in a pluggable
manner, the head portion comprises the outer surface, the
two lateral surfaces and an optical fiber terminal.

8. The optical transceiver according to claim 1, further
comprising a pivot shaft pivoted on the linkage arm of the
fastening component and a bail connected with the pivot
shaft.

9. The optical transceiver according to claim 1, wherein
the optical transceiver is a QSFP-DD (Quad Small Form-
factor Pluggable Double Density) optical transceiver.

10. An optical transceiver, comprising:

a main body comprising two lateral surfaces and an outer
surface between the two lateral surfaces, and the outer
surface defining two confined grooves spaced apart
from each other;

two elastic components disposed in the two confined
grooves, respectively; and

a fastening component movably disposed on the main
body, the fastening component comprising a linkage
arm, two extending arms and two confined portions,
wherein the linkage arm is disposed on the outer
surface of the main body, and wherein the linkage arm
comprises an opening in communication with the con-
fined groove of the main body to allow the elastic
component to pass through the opening and be disposed
in the confined groove, the two extending arms are
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connected with the linkage arm, the two extending
arms are respectively disposed on the two lateral sur-
faces, the confined portions are connected with the
linkage arm and respectively extend into the two con-
fined grooves in order to press the two elastic compo-
nents.

11. An optical transceiver, configured to be inserted into

a cage in a pluggable manner, comprising:

a main body comprising two lateral surfaces and an outer

8

component to pass through the opening and be disposed
in the confined groove, the two extending arms are
connected with the linkage arm, the two extending
arms are respectively disposed on the two lateral sur-
faces, the confined portion is connected with the link-
age arm and extends into the confined groove in order
to press the elastic component, and the two extending
arms are detachably fasten-able with the cage; and

a pivot shaft pivoted on the linkage arm of the fastening

surface between the two lateral surfaces, and the outer 10 compgnent .and a ba.ll connecte?q with the pivot shaft,
surface defining a confined groove; the bail having a horizontal position to allow the bail to
an elastic component disposed in the,co nfined groove: be drawn for removal of the optical transceiver from
a fastening component movably disposed on the main the cage, and an upnght position to allow fqr installa-
body, the fastening component comprising a linkage tion or removal of optical fibers into the optical trans-

’ 15 ceiver.

arm, two extending arms and a confined portion,

12. The optical transceiver of claim 11, wherein the bail
is configured to remain in the upright position without
application of external force.

wherein the linkage arm is disposed on the outer
surface of the main body, and wherein the linkage arm
comprises an opening in communication with the con-
fined groove of the main body to allow the elastic L





