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(57) ABSTRACT

A connector includes a receptacle connectable to the con-
ventional plug being compliant with an HDMI specification,
and a plug connectable to the receptacle. The receptacle
includes a tubular body forming a holding space that enables
insertion of the conventional plug, a first recessed part
forming a space that narrows heading from the holding
space in an insertion direction of the plug, and a first
transmission body having, as an end of an optical transmis-
sion line, a first end that is disposed to be exposed to the
inserted plug. The plug includes an insertion part shaped to
be insertable into the tubular body, a first projection that
projects from the insertion part in the insertion direction and
can fit into the first recessed part, and a second transmission
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body having, as an end of an optical transmission line, a
second end that is disposed to face the first end.

16 Claims, 18 Drawing Sheets
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CONNECTOR, RECEPTACLE, AND PLUG

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a U.S. national stage application of the
PCT International Application No. PCT/JP2016/005194
filed on Dec. 20, 2016, which claims the benefit of foreign
priority of Japanese patent application No. 2015-250658
filed on Dec. 22, 2015, the contents all of which are
incorporated herein by reference.

TECHNICAL FIELD

The present disclosure relates to a connector, a receptacle,
and a plug that connect transmission lines for electric signals
in compliant with a high definition multimedia interface
(HDMI (registered trademark)) specification to each other
and can also connect transmission lines for optical signals to
each other.

BACKGROUND ART

A high definition multimedia interface (HDMI (registered
trademark)) is a technique of a high definition digital video/
audio interface, and this technique is widely used in trans-
mission of high definition video/audio signals. An HDMI
specification (see NPL 1, for example) provides specifica-
tions of an HDMI cable and an HDMI connector, so that
even when applicable versions of the specification differ, a
shape of a connector of Type A, for example, is not changed.
Therefore, an old audio-visual (AV) device and a new AV
device can be connected by the HDMI cable. Since the
HDMI specification provides high compatibility as
described above, a cable, a connector, and others that are
compliant with the HDMI specification are widely used.

In this description and the claims, in some cases such a
connector that is fully compliant with the HDMI specifica-
tion is described as “a conventional connector”, while a plug
and a receptacle that form the conventional connector are
described as “a conventional plug” and “a conventional
receptacle”, respectively.

In markets, high definition televisions including so-called
4K television sets (the television sets are hereinafter abbre-
viated as “televisions”) are about to prevail, and higher
definition televisions such as 8K televisions emerge as
next-generation televisions. With such higher definition tele-
vision screens, an information amount of video/audio sig-
nals to be transmitted also increases. For this reason, the
HDMI specification alone can possibly cause an insufficient
amount of information that can be transmitted with respect
to an amount of information to be transmitted.

CITATION LIST
Non-Patent Literature

NPL 1: HDMI Specification Ver. 1.3a [searched on Dec. 1,
2015], Internet <URL:http://www.hdmi.org/manufac-
turer/specification.aspx>

SUMMARY

The present disclosure provides a connector, a receptacle,
and a plug that can mechanically connect transmission lines
for optical signals (hereinafter also described as “optical
transmission lines”) in addition to transmission lines for
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electric signals (hereinafter also described as “electric trans-
mission lines”) with connective compatibility with a con-
ventional plug ensured.

The connector of the present disclosure includes a recep-
tacle connectable to a conventional plug that is compliant
with an HDMI specification, and a plug connectable to the
receptacle. The receptacle includes a tubular body forming
a holding space that enables insertion of the conventional
plug, a first recessed part forming a space that narrows
heading from the holding space in an insertion direction of
the plug, and a first transmission body having, as an end of
an optical transmission line, a first end that is disposed to be
exposed to the inserted plug. The plug includes an insertion
part shaped to be insertable into the tubular body, a first
projection that projects from the insertion part in the inser-
tion direction and can fit into the first recessed part, and a
second transmission body having, as an end of an optical
transmission line, a second end that is disposed to face the
first end.

Alternatively, the connector according to the present
disclosure includes a receptacle connectable to a conven-
tional plug that is compliant with an HDMI specification,
and a plug connectable to the receptacle. The receptacle
includes a tubular body forming a holding space that enables
insertion of the conventional plug, a pair of spring members
that is respectively disposed on both ends of longitudinal
direction of the tubular body inside the tubular body to have
a spacing which decreases heading from an opening of the
tubular body in an insertion direction of the plug in a section
orthogonal to the insertion direction and that is deformed by
the inserted conventional plug so that the spacing is
increased, and a first transmission body having, as an end of
an optical transmission line, a first end that is disposed to be
exposed to the inserted plug. The plug includes an insertion
part shaped to be insertable into the tubular body, slopes that
are respectively disposed along both sides of the insertion
part to have a spacing which decreases in the insertion
direction and that respectively abut against the pair of spring
members during insertion into the receptacle, and a second
transmission body having, as an end of an optical transmis-
sion line, a second end that is disposed to face the first end.

The present disclosure enables connection between the
respective ends of the optical transmission lines with high
accuracy that is required of the optical transmission lines
while ensuring connective compatibility with the conven-
tional plug, thus facilitating connection of the transmission
lines that are required to transmit a large amount of signals.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view schematically illustrating a
connector with a plug removed from a receptacle according
a first exemplary embodiment.

FIG. 2 is a perspective view schematically illustrating a
conventional plug.

FIG. 3 is a front plan view of the receptacle according to
the first exemplary embodiment.

FIG. 4 is a front plan view of the plug according to the
first exemplary embodiment.

FIG. 5 is a sectional view schematically illustrating a
section of the receptacle according to the first exemplary
embodiment.

FIG. 6 is a sectional view schematically illustrating a
section of the plug according to the first exemplary embodi-
ment.
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FIG. 7 is a sectional view schematically illustrating a state
of connection between the receptacle and the conventional
plug according to the first exemplary embodiment.

FIG. 8 is a sectional view schematically illustrating a state
of connection between the plug and the receptacle according
to the first exemplary embodiment.

FIG. 9 is a perspective view schematically illustrating a
connector with a plug removed from a receptacle according
a second exemplary embodiment.

FIG. 10 is a sectional view schematically illustrating a
section of the receptacle according to the second exemplary
embodiment.

FIG. 11 is a sectional view schematically illustrating a
section of the plug according to the second exemplary
embodiment.

FIG. 12 is a sectional view schematically illustrating a
state of connection between the receptacle and the conven-
tional plug according to the second exemplary embodiment.

FIG. 13 is a sectional view schematically illustrating a
state of connection between the plug and the receptacle
according to the second exemplary embodiment.

FIG. 14 is a partially sectional view schematically illus-
trating a fitting example between a first recessed part and a
first projection according to another exemplary embodiment.

FIG. 15 is a partially sectional view schematically illus-
trating another fitting example between a first recessed part
and a first projection according to another exemplary
embodiment.

FIG. 16 is a partially sectional view schematically illus-
trating a first projection of a plug and the first projection’s
proximity according to another exemplary embodiment.

FIG. 17 is a perspective view schematically illustrating an
aspect in which wiping member is mounted to a receptacle
according to another exemplary embodiment.

FIG. 18 is a sectional view schematically illustrating a
connector equipped with a heat generator according to
another exemplary embodiment.

DESCRIPTION OF EMBODIMENTS

Exemplary embodiments of a connector, a receptacle, and
a plug of the present disclosure are hereinafter described
with reference to the accompanying drawings. It is to be
noted, however, that detailed descriptions that are more than
necessary may be omitted. For example, detailed description
of already well-known matters and repeated description of
substantially the same structure are occasionally omitted for
the purpose of preventing the following description from
needlessly having redundancy, thereby facilitating under-
standing by those skilled in the art.

It is also to be noted that the following exemplary
embodiments and the appended drawings are merely illus-
trative of the connector, the receptacle, and the plug of the
present disclosure. Therefore, the scope of the present dis-
closure is defined by the recitations in the claims with the
following exemplary embodiments used as references and
thus is not limited to the following exemplary embodiments.
Therefore, among constituent elements in the following
exemplary embodiments, constituent elements that are not
recited in any one of the independent claims indicating the
most generic concepts of the present disclosure are not
necessarily essential for achievement of the object of the
present disclosure but are described as preferable compo-
nents.

The drawings are schematic views in which emphasis,
omission, and proportion adjustment are made as required
for illustration of the present disclosure and may have
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shapes, positional relationships and proportions that differ
from actual shapes, actual positional relationships, and
actual proportions. In the drawings, substantially identical
constituent elements have the same reference marks, and
descriptions of those constituent elements may be omitted or
simplified.

First Exemplary Embodiment

[1-1. Structure]

FIG. 1 is a perspective view schematically illustrating
connector 100 with plug 102 removed from receptacle 101
according the first exemplary embodiment.

FIG. 2 is a perspective view schematically illustrating
conventional plug 200.

FIG. 3 is a front plan view of receptacle 101 according to
the first exemplary embodiment.

FIG. 4 is a front plan view of plug 102 according to the
first exemplary embodiment.

As illustrated in FIG. 1, connector 100 includes receptacle
101 and plug 102 that detachably connect transmission lines
for high definition video/audio signals to each other.

FIG. 5 is a sectional view schematically illustrating a
section of receptacle 101 according to the first exemplary
embodiment. The section of receptacle 101 that is illustrated
in FIG. 5 is taken along line a-a of receptacle 101 illustrated
in FIG. 1.

Receptacle 101 is a receptacle connectable to conven-
tional plug 200 (see FIG. 2) that is compliant with an HDMI
specification (version 1.3a, for example). As illustrated in
FIGS. 1, 3, and 5, receptacle 101 includes tubular body 111,
first recessed part 112, first transmission bodies 113, and first
ends 114. Receptacle 101 also includes substrate 115 and a
plurality of first terminals 116.

Tubular body 111 is a tubular member and forms holding
space 110 that enables insertion of conventional plug 200.
Specifically, holding space 110 of tubular body 111 is shaped
to comply with the HDMI specification and is formed to be
capable of holding conventional plug 200 in a state where
conventional plug 200 is inserted. Tubular body 111 can also
hold insertion part 121 of plug 102 that has been inserted
into holding space 110.

First recessed part 112 is a part forming a space that
gradually narrows heading from holding space 110 in an
insertion direction of plug 102 (toward an inmost part of
holding space 110 or upward in FIG. 5) to enable first
projection 122 of plug 102 to fit into first recessed part 112.
In the present exemplary embodiment, first recessed part 112
includes, as illustrated in FIGS. 3 and 5, step 131 against
which a leading end face of conventional plug 200 partly
abuts and first taper part 141 such that a distance between
longitudinal sidewalls of first taper part 141 gradually
decreases depth-ward from step 131. The space formed
inside first recessed part 112 is of trapezoidal shape in the
section illustrated in FIG. 5.

First transmission bodies 113 are transmission lines (opti-
cal transmission lines) that transmit optical signals. First
transmission bodies 113 respectively have first ends 114 that
are respective ends of the optical transmission lines. As
illustrated in FIGS. 3 and 5, first ends 114 are disposed at
receptacle 101 so as to respectively face and be exposed to
second ends 124 provided to first projection 122 of insertion
part 121 of plug 102 inserted into tubular body 111. In the
present exemplary embodiment, first transmission bodies
113 are optical fibers formed of plastic as material, and these
optical fibers each have a diameter of, for example, about 0.5
mm. As illustrated in FIG. 5, first ends 114 of first trans-
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mission bodies 113 are disposed at a bottom of first recessed
part 112. With first ends 114 disposed at the bottom of first
recessed part 112, adhesion of dust, dirt and others to first
ends 114 and unwanted damage to first ends 114 can be
suppressed.

Receptacle 101 includes, as illustrated in FIG. 5, the
plurality of first transmission bodies (four first transmission
bodies in the present exemplary embodiment) 113 and the
plurality of first terminals 116 that is arranged on substrate
115 as illustrated in FIGS. 3 and 5. As illustrated in FIGS.
3 and 5, first transmission bodies 113 are mounted to
receptacle 101 so as to be disposed on sides that are outer
with respect to longitudinal ends of substrate 115 on which
the plurality of first terminals 116 lines up with first ends 114
lining up in pairs between substrate 115 and tubular body
111.

It is to be noted that receptacle 101 may include lenses or
the like that are used for connection of the optical transmis-
sion lines at respective first ends 114.

First terminals 116 are terminals provided in compliance
with the HDMI specification for connection of electric
transmission lines. Substrate 115 is an insulating member
holding the arrangement of the plurality of first terminals
116 and includes the plurality of first terminals 116 on each
of its front surface and its back surface. Substrate 115 is
inserted into insertion part 121 of plug 102 that is inserted
into holding space 110 of tubular body 111, and first termi-
nals 116 are respectively connected to a plurality of second
terminals 126 of plug 102. In this way, the electric trans-
mission lines of receptacle 101 are electrically connected to
electric transmission lines of plug 102, respectively.

FIG. 6 is a sectional view schematically illustrating a
section of plug 102 according to the first exemplary embodi-
ment. FIG. 6 illustrates the section of plug 102 taken along
line b-b of FIG. 1.

Plug 102 is a member connectable to receptacle 101. As
illustrated in FIGS. 1, 4, and 6, plug 102 includes insertion
part 121, first projection 122, second transmission bodies
123, and second ends 124. Plug 102 also includes a plurality
of slots 125 and the plurality of second terminals 126.

Insertion part 121 is a part shaped to be insertable into
tubular body 111 that forms holding space 110 enabling
insertion of conventional plug 200. Specifically, insertion
part 121 is shaped to comply with the HDMI specification
and is held in holding space 110 of tubular body 111
similarly to conventional plug 200 when inserted into tubu-
lar body 111 of receptacle 101.

As illustrated in FIGS. 1 and 4, first projection 122 is a
part provided on a leading edge of insertion part 121 to
project from the leading edge of insertion part 121 in the
insertion direction (in the direction of the leading edge of
insertion part 121 or upward in FIG. 6). First projection 122
is formed to be capable of fitting into first recessed part 112
provided in receptacle 101. In the present exemplary
embodiment, first projection 122 includes, as illustrated in
FIGS. 4 and 6, shoulder 132 that abuts against step 131
provided inside tubular body 111 of receptacle 101, and
second taper part 142 such that a distance between longitu-
dinal sidewalls of second taper part 142 gradually decreases
heading from shoulder 132 in the insertion direction. First
projection 122 is formed in a trapezoidal projecting shape
corresponding to first recessed part 112 in the section
illustrated in FIG. 6. Second taper part 142 can position
insertion part 121 of plug 102 with respect to tubular body
111 of receptacle 101 by sliding of second taper part 142
along first taper part 141.
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Second transmission bodies 123 are transmission lines
(optical transmission lines) that transmit optical signals.
Second transmission bodies 123 respectively have second
ends 124 that are respective ends of the optical transmission
lines. As illustrated in FIGS. 4 and 6, second ends 124 are
disposed at first projection 122 of plug 102 so as to respec-
tively face first ends 114 of receptacle 101 into which plug
102 is inserted. In the present exemplary embodiment,
second transmission bodies 123 are optical fibers formed of
plastic as material similarly to first transmission bodies 113,
and these optical fibers each have a diameter of, for example,
about 0.5 mm. As illustrated in FIGS. 4 and 6, second ends
124 of second transmission bodies 123 are disposed in
respective positions of a leading end face of first projection
122, and these positions respectively correspond to positions
(see FIGS. 3 and 5) in which first ends 114 are respectively
disposed.

Plug 102 includes, as illustrated in FIG. 6, the plurality of
second transmission bodies (four second transmission bod-
ies in the present exemplary embodiment) 123 that respec-
tively corresponds to the plurality of first transmission
bodies (four first transmission bodies in the present exem-
plary embodiment) 113 (see FIG. 5). Further, plug 102
includes, as illustrated in FIG. 4, the plurality of second
terminals 126 and the plurality of slots 125 that are arranged.
As illustrated in FIGS. 4 and 6, second transmission bodies
123 are mounted to plug 102 so as to be disposed outwardly
both ends of the arrangement of the plurality of second
terminals 126 (slots 125) with second ends 124 lining up in
pairs at the leading end face of first projection 122.

It is to be noted that plug 102 may include lenses or the
like that are used for connection of the optical transmission
lines at respective second ends 124 correspondingly to first
ends 114.

Second terminals 126 are electrically conductive mem-
bers. Second terminals 126 are mounted to plug 102 in a
state projecting in the insertion direction so that when
insertion part 121 of plug 102 is inserted into tubular body
111 of receptacle 101, biasing force is generated toward first
terminals 116 of receptacle 101. Slots 125 are groove-
shaped parts formed in an inner wall surface of insertion part
121 of plug 102. Slots 125 are formed to serve as respective
relief allowances for second terminals 126 when insertion
part 121 of plug 102 is inserted into tubular body 111 of
receptacle 101, and when second terminals 126 are pushed
to open to be away from substrate 115 upon contact with
respective first terminals 116 provided on the surface of
substrate 115 of receptacle 101.

[1-2. Connection Status]

FIG. 7 is a sectional view schematically illustrating a state
of connection between receptacle 101 and conventional plug
200 according to the first exemplary embodiment.

As illustrated in FIG. 7, receptacle 101 of connector 100
having the above structure enables insertion of conventional
plug 200 into tubular body 111 of receptacle 101 and enables
inserted conventional plug 200 to be held inside holding
space 110 of tubular body 111. In this way, the electric
transmission lines compliant with the HDMI specification
can be connected between receptacle 101 and conventional
plug 200.

FIG. 8 is a sectional view schematically illustrating a state
of connection between plug 102 and receptacle 101 accord-
ing to the first exemplary embodiment.

With connector 100 illustrated in the present exemplary
embodiment, when insertion part 121 of plug 102 is inserted
into tubular body 111 of receptacle 101 as illustrated in FIG.
8, first taper part 141 (see FIG. 5) that is an inner wall of first
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recessed part 112 of receptacle 101 and second taper part
142 (see FIG. 6) that is an outer wall of first projection 122
of plug 102 abut against each other. In this way, insertion
part 121 can be positioned with increased accuracy inside
holding space 110 of tubular body 111 in connector 100
during insertion of insertion part 121 of plug 102 into tubular
body 111 of receptacle 101. Thus, even when where dimen-
sional tolerances of tubular body 111 and insertion part 121
are larger, connector 100 illustrated in the present exemplary
embodiment enables respective first ends 114 of first trans-
mission bodies 113 to respectively abut against respective
second ends 124 of second transmission bodies 123 with
increased accuracy. Consequently, the optical transmission
lines (first transmission bodies 113) of receptacle 101 can
respectively be connected with the optical transmission lines
(second transmission bodies 123) of plug 102 with increased
accuracy in connector 100.

[1-3. Effects and Others]

As described above, in the present exemplary embodi-
ment, a connector includes a receptacle connectable to a
conventional plug that is compliant with an HDMI specifi-
cation, and a plug connectable to the receptacle. The recep-
tacle includes a tubular body forming a holding space that
enables insertion of the conventional plug, a first recessed
part forming a space that narrows heading from the holding
space in an insertion direction of the plug, and a first
transmission body having, as an end of an optical transmis-
sion line, a first end that is disposed to be exposed to the
inserted plug. The plug includes an insertion part shaped to
be insertable into the tubular body, a first projection that
projects from the insertion part in the insertion direction and
can fit into the first recessed part, and a second transmission
body having, as an end of an optical transmission line, a
second end that is disposed to face the first end.

It is to be noted that connector 100 is one example of the
connector. Conventional plug 200 is one example of the
conventional plug. Receptacle 101 is one example of the
receptacle. Plug 102 is one example of the plug. Holding
space 110 is one example of the holding space. Tubular body
111 is one example of the tubular body. First recessed part
112 is one example of the first recessed part. First end 114
is one example of the first end. First transmission body 113
is one example of the first transmission body. Insertion part
121 is one example of the insertion part. First projection 122
is one example of the first projection. Second end 124 is one
example of the second end. Second transmission body 123
is one example of the second transmission body.

In the example described in the first exemplary embodi-
ment, for example, connector 100 includes receptacle 101
connectable to conventional plug 200 that is compliant with
the HDMI specification, and plug 102 connectable to recep-
tacle 101. Receptacle 101 includes tubular body 111 forming
holding space 110 that enables insertion of conventional
plug 200, first recessed part 112 forming the space that
narrows heading from holding space 110 in the insertion
direction of plug 102, and first transmission bodies 113
respectively having, as the respective ends of the optical
transmission lines, first ends 114 that are disposed to be
exposed to plug 102 that has inserted. Plug 102 includes
insertion part 121 shaped to be insertable into tubular body
111, first projection 122 that projects from insertion part 121
in the insertion direction and can fit into first recessed part
112, and second transmission bodies 123 respectively hav-
ing, as the respective ends of the optical transmission lines,
second ends 124 that are disposed to face first ends 114,
respectively.
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With connector 100 thus formed as above, conventional
plug 200 can be inserted into tubular body 111 of receptacle
101 and can be held in holding space 110 of tubular body 111
when inserted. In this way, the electric transmission lines
compliant with the HDMI specification can be connected
between receptacle 101 and conventional plug 200.

Furthermore, with connector 100, when insertion part 121
of plug 102 is inserted into tubular body 111 of receptacle
101, first recessed part 112 of receptacle 101 and first
projection 122 of plug 102 fit each other. In this way,
insertion part 121 can be positioned with increased accuracy
inside holding space 110 of tubular body 111 in connector
100 during insertion of insertion part 121 of plug 102 into
tubular body 111 of receptacle 101. Therefore, connector
100 enables respective first ends 114 of first transmission
bodies 113 to respectively abut against respective second
ends 124 of second transmission bodies 123 with increased
accuracy. Consequently, the optical transmission lines (first
transmission bodies 113) of receptacle 101 can respectively
be connected with the optical transmission lines (second
transmission bodies 123) of plug 102 with increased accu-
racy in connector 100.

In the connector, the first end may be disposed at a bottom
of the first recessed part, while the second end may be
disposed at a projecting edge of the first projection.

In the example described in the first exemplary embodi-
ment, for example, connector 100 has first ends 114 disposed
at the bottom of first recessed part 112, and second ends 124
disposed at a projecting edge of first projection 122.

With connector 100 thus configured, adhesion of dust, dirt
and others to first ends 114 and unwanted damage to first
ends 114 can be suppressed.

In the connector, the receptacle may include the first
transmission body on each of sides that are outer with
respect to both ends of an arrangement of a plurality of first
terminals used for connection of the electric transmission
lines. The plug may include the second transmission body,
which corresponds to the first transmission body, on each of
sides that are outer with respect to both ends of an arrange-
ment of a plurality of second terminals to be respectively
connected to the plurality of first terminals.

It is to be noted that first terminal 116 is one example of
the first terminal. Second terminal 126 is one example of the
second terminal.

In the example described in the first exemplary embodi-
ment, for example, receptacle 101 of connector 100 includes
first transmission bodies 113 on the sides that are outer with
respect to the ends of the arrangement of the plurality of first
terminals 116 used for connection of the electric transmis-
sion lines. Plug 102 includes second transmission bodies
123, which respectively correspond to first transmission
bodies 113, on the sides that are outer with respect to the
ends of the arrangement of the plurality of second terminals
126 to be connected to first terminals 116, respectively.

With connector 100 thus configured, the optical transmis-
sion lines (first transmission bodies 113) of receptacle 101
can respectively be connected with the optical transmission
lines (second transmission bodies 123) of plug 102 with
accuracy while connective compatibility is maintained with
a conventional receptacle or plug that is compliant with the
HDMI specification.

Second Exemplary Embodiment
Connector 100A, receptacle 101 A, and plug 102A accord-

ing to a second exemplary embodiment are described below.
Connector 100A includes receptacle 101A and plug 102A.
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It is to be noted that, in the following description, con-
stituent elements that are substantially identical to the con-
stituent elements included in connector 100 described in the
first exemplary embodiment have the same reference marks,
and descriptions of those constituent elements are occasion-
ally omitted. In addition, descriptions of matters described in
the first exemplary embodiment are omitted and matters
differ from the matters in the first exemplary embodiment
are mainly described. Descriptions of contents that are
identical to the contents of the first exemplary embodiment
are occasionally omitted.

[2-1. Structure]

FIG. 9 is a perspective view schematically illustrating
connector 100A with plug 102A removed from receptacle
101A according the second exemplary embodiment.

FIG. 10 is a sectional view schematically illustrating a
section of receptacle 101A according to the second exem-
plary embodiment. FIG. 10 illustrates the section of recep-
tacle 101A taken along line c-c of FIG. 9.

FIG. 11 is a sectional view schematically illustrating a
section of plug 102A according to the second exemplary
embodiment. FIG. 11 illustrates the section of plug 102A
taken along line d-d of FIG. 9.

Receptacle 101A has substantially the same structure as
receptacle 101 described in the first exemplary embodiment.
However, receptacle 101A differs from receptacle 101
described in the first exemplary embodiment in that recep-
tacle 101A further includes a pair of spring members 143
inside tubular body 111. It is to be noted that receptacle
101A may not include first recessed part 112. FIGS. 10, 12,
and 13 illustrate a structure of receptacle 101A not including
first recessed part 112.

As illustrated in FIGS. 9 and 10, the pair of spring
members 143 is respectively disposed on longitudinal ends
of tubular body 111 inside tubular body 111 and is config-
ured so that a spacing between spring members 143
decreases heading from an opening of tubular body 111 in an
insertion direction of plug 102A (or conventional plug 200).
Spring members 143 have elasticity such that spring mem-
bers 143 are deformed by conventional plug 200 inserted
into tubular body 111 of receptacle 101A in a state that the
spacing between spring members 143 is gradually increased
and spring members 143 spring back into position after
conventional plug 200 is pulled out of tubular body 111.

Plug 102A has substantially the same structure as plug
102 described in the first exemplary embodiment, and inser-
tion part 121A of plug 102A has substantially the same
structure as insertion part 121 described in the first exem-
plary embodiment. However, plug 102A differs from plug
102 described in the first exemplary embodiment in that plug
102A further includes a pair of slopes 144 along respective
longitudinal sides of insertion part 121A. It is to be noted
that insertion part 121A of plug 102A may not include first
projection 122. FIGS. 9, 11, and 13 illustrate a structure of
insertion part 121A not including first projection 122.

As illustrated in FIGS. 9 and 11, the pair of slopes 144 is
provided along the respective longitudinal sides of insertion
part 121A so that a spacing between slopes 144 gradually
decreases toward a leading edge of insertion part 121A (that
is to say, in the direction of insertion into tubular body 111).
Moreover, slopes 144 are formed to respectively abut
against spring members 143 when insertion part 121A of
plug 102A is inserted into tubular body 111 of receptacle
101A. In the present exemplary embodiment, slopes 144 are
provided on respective bottoms of grooves each formed to
have a width that enables fitting of each of spring members
143 as illustrated in FIG. 9.
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[2-2. Connection Status]

FIG. 12 is a sectional view schematically illustrating a
state of connection between receptacle 101A and conven-
tional plug 200 according to the second exemplary embodi-
ment.

As illustrated in FIG. 12, receptacle 101A of connector
100A having the above structure enables insertion of con-
ventional plug 200 into tubular body 111 of receptacle 101A
and enables inserted conventional plug 200 to be held inside
holding space 110 of tubular body 111. Here, spring mem-
bers 143 are shoved open by conventional plug 200 inside
tubular body 111, and conventional plug 200 is held in
holding space 110 of tubular body 111 by a biasing force of
spring members 143. In this way, electric transmission lines
compliant with the HDMI specification can be connected
between receptacle 101A and conventional plug 200.

FIG. 13 is a sectional view schematically illustrating a
state of connection between plug 102A and receptacle 101A
according to the second exemplary embodiment.

With connector 100A illustrated in the present exemplary
embodiment, when insertion part 121A of plug 102A is
inserted into tubular body 111 of receptacle 101A as illus-
trated in FIG. 13, spring members 143 respectively fit into
the grooves provided in the respective sides of insertion part
121A of plug 102A and respectively abut against slopes 144
that are the bottoms of the grooves. In this way, insertion
part 121 A can be positioned with increased accuracy inside
holding space 110 of tubular body 111 in connector 100A
during insertion of insertion part 121A of plug 102A into
tubular body 111 of receptacle 101A. Thus, even when
dimensional tolerances of tubular body 111 and insertion
part 121A are larger, connector 100A illustrated in the
present exemplary embodiment enables respective first ends
114 of first transmission bodies 113 to respectively abut
against second ends 124 of second transmission bodies 123
with increased accuracy. Consequently, optical transmission
lines (first transmission bodies 113) of receptacle 101A can
respectively be connected with optical transmission lines
(second transmission bodies 123) of plug 102A with
increased accuracy in connector 100A.

It is to be noted that the first exemplary embodiment has
described the configuration that receptacle 101 includes four
first transmission bodies 113 and four first ends 114, while
plug 102 includes four second transmission bodies 123 and
four second ends 124. However, first transmission bodies
113 are not limited to four in number in the present disclo-
sure, and the same goes for first ends 114, second transmis-
sion bodies 123, and second ends 124. For example, as
illustrated in FIGS. 10 and 11, receptacle 101A may include
two first transmission bodies 113 and two first ends 114,
while plug 102A may include two second transmission
bodies 123 and two second ends 124. Alternatively, a
number of first transmission bodies 113 of the connector
may be another numerical value, and the same goes for first
ends 114, second transmission bodies 123, and second ends
124 of the connector.

[2-3. Effects and Others]

As described above, in the present exemplary embodi-
ment, a connector includes a receptacle connectable to a
conventional plug that is compliant with an HDMI specifi-
cation, and a plug connectable to the receptacle. The recep-
tacle includes a tubular body forming a holding space that
enables insertion of the conventional plug, a pair of spring
members that is respectively disposed on both ends in
longitudinal direction of the tubular body inside the tubular
body to have a spacing which decreases heading from an
opening of the tubular body in an insertion direction of the
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plug in a section orthogonal to the insertion direction and
that is deformed by the inserted conventional plug so that the
spacing is increased, and a first transmission body having, as
an end of an optical transmission line, a first end that is
disposed to be exposed to the inserted plug. The plug
includes an insertion part shaped to be insertable into the
tubular body, slopes that are respectively disposed along
both sides of the insertion part to have a spacing which
decreases in the insertion direction and that respectively abut
against the pair of spring members during insertion into the
receptacle, and a second transmission body having, as an
end of an optical transmission line, a second end that is
disposed to face the first end.

It is to be noted that connector 100A is one example of the
connector. Conventional plug 200 is one example of the
conventional plug. Receptacle 101A is one example of the
receptacle. Plug 102A is one example of the plug. Holding
space 110 is one example of the holding space. Tubular body
111 is one example of the tubular body. Spring member 143
is one example of the spring member. First end 114 is one
example of the first end. First transmission body 113 is one
example of the first transmission body. Insertion part 121A
is one example of the insertion part. Slope 144 is one
example of the slope. Second end 124 is one example of the
second end. Second transmission body 123 is one example
of the second transmission body.

In the example described in the second exemplary
embodiment, for example, connector 100A includes recep-
tacle 101A connectable to conventional plug 200 that is
compliant with the HDMI specification, and plug 102A
connectable to receptacle 101A. Receptacle 101A includes
tubular body 111 forming holding space 110 that enables
insertion of conventional plug 200, the pair of spring mem-
bers 143 that is respectively disposed on both ends in the
longitudinal direction of tubular body 111 inside tubular
body 111 to have the spacing which decreases heading from
the opening of tubular body 111 in the insertion direction of
plug 102A in the section orthogonal to the insertion direction
and that is deformed by inserted conventional plug 200 so
that the spacing is increased, and first transmission bodies
113 respectively having, as the respective ends of the optical
transmission lines, first ends 114 that are disposed to be
exposed to inserted plug 102A. Plug 102A includes insertion
part 121A shaped to be insertable into tubular body 111,
slopes 144 that are respectively disposed along both sides of
insertion part 121A to have the spacing which decreases in
the insertion direction and that respectively abut against
spring members 143 during inserted into receptacle 101A,
and second transmission bodies 123 respectively having, as
the respective ends of the optical transmission lines, second
ends 124 that are disposed to face first ends 114, respec-
tively.

With connector 100A thus formed as above, conventional
plug 200 can be inserted into tubular body 111 of receptacle
101A and inserted conventional plug 200 can be held in
holding space 110 of tubular body 111. Here, spring mem-
bers 143 are shoved open by conventional plug 200 inside
tubular body 111, so that conventional plug 200 is held in
holding space 110 of tubular body 111 by the biasing force
of spring members 143. In this way, the electric transmission
lines compliant with the HDMI specification can be con-
nected between receptacle 101 A and conventional plug 200.

Furthermore, with connector 100A, when insertion part
121A of plug 102A is inserted into tubular body 111 of
receptacle 101A, spring members 143 respectively abut
against slopes 144 that are provided along the sides of
insertion part 121A of plug 102A. In this way, insertion part
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121A can be positioned with increased accuracy inside
holding space 110 of tubular body 111 in connector 100A
during insertion of insertion part 121A of plug 102A into
tubular body 111 of receptacle 101A. Therefore, connector
100A enables respective first ends 114 of first transmission
bodies 113 to respectively abut against second ends 124 of
second transmission bodies 123 with increased accuracy.
Consequently, the optical transmission lines (first transmis-
sion bodies 113) of receptacle 101A can respectively be
connected with the optical transmission lines (second trans-
mission bodies 123) of plug 102A with increased accuracy
in connector 100A.

In the connector, the slopes may be disposed as bottoms
of groove formed to have width that enables insertion of the
pair of spring members, respectively.

In the example described in the second exemplary
embodiment, for example, slopes 144 of connector 100A are
disposed as the bottoms of the grooves each formed to have
the width that enables insertion of each of spring members
143.

In connector 100A thus configured, when insertion part
121A of plug 102A is inserted into tubular body 111 of
receptacle 101A, spring members 143 respectively fit into
the grooves provided in the sides of insertion part 121A of
plug 102A and respectively abut against slopes 144 that are
the bottoms of the grooves. In this way, insertion part 121A
can be positioned with increased accuracy inside holding
space 110 of tubular body 111 in connector 100A during
insertion of insertion part 121A of plug 102A into tubular
body 111 of receptacle 101A. Therefore, connector 100A
enables first ends 114 of first transmission bodies 113 to
respectively abut against second ends 124 of second trans-
mission bodies 123 with increased accuracy. Consequently,
the optical transmission lines (first transmission bodies 113)
of receptacle 101A can respectively be connected with the
optical transmission lines (second transmission bodies 123)
of plug 102A with increased accuracy in connector 100A.

Other Exemplary Embodiments

The first and second exemplary embodiments have been
described above as being illustrative of the technique dis-
closed in the present application but are not restrictive of the
present disclosure. For example, other exemplary embodi-
ments that are realized by combining the constituent ele-
ments of choice that are described in this description or
excluding some of the constituent elements may also be
exemplary embodiments of the present disclosure. In addi-
tion, modifications obtainable by various changes to the
above exemplary embodiments that are conceived by those
skilled in the art without departing from the essence of the
present disclosure, that is to say, the meaning of the recita-
tions in the claims are also included in the present disclo-
sure.

Therefore, other exemplary embodiments are described
below.

It is to be noted that, in the following description, con-
stituent elements that are substantially identical to the con-
stituent elements of connector 100 described in the first
exemplary embodiment or connector 100A described in the
second exemplary embodiment have the same reference
marks, and descriptions of those constituent elements are
omitted.

FIG. 14 is a partially sectional view schematically illus-
trating a fitting example between first recessed part 112B
and first projection 122B according to another exemplary
embodiment.
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As illustrated in FIG. 14, for example, receptacle 101B
may have first recessed part 112B provided for each first
transmission body 113, and insertion part 121B of plug 102B
may have first projection 122B provided for each second
transmission body 123. Moreover, first recessed part 112B
and first projection 122B may be formed to fit each other in
shape.

FIG. 15 is a partially sectional view schematically illus-
trating another fitting example between first recessed part
112C and first projection 122C according to another exem-
plary embodiment.

As illustrated in FIG. 15, for example, receptacle 101C
may include, at a bottom of first recessed part 112C, second
projection 119 that projects toward second recessed part 129
of plug 102C. Insertion part 121C of plug 102C may include,
in a projecting end of first projection 122C, second recessed
part 129 into which second projection 119 is inserted. First
recessed part 112C and first projection 122C may be formed
to fit each other in shape, and second projection 119 and
second recessed part 129 may be formed to fit each other in
shape.

Moreover, first end 114 may be disposed at a projecting
edge of second projection 119, and second end 124 may be
disposed at a bottom of second recessed part 129. Therefore,
since second end 124 disposed at the bottom of second
recessed part 129 deeper than a leading edge of plug 102C
is not exposed at the leading edge of plug 102C, smearing
of second end 124 by finger touch or the like can be
suppressed. In addition, when dust accumulates near a
leading end of second projection 119, the dust can be pushed
toward the bottom of first recessed part 112C during inser-
tion of first projection 122C into tubular body 111. There-
fore, the dirt can be removed from first end 114.

FIG. 16 is a partially sectional view schematically illus-
trating first projection 122D of plug 102D and its proximity
according to another exemplary embodiment. FIG. 16 sche-
matically illustrates an aspect in which wiping member 103
is mounted to a projecting edge of first projection 122D.

FIG. 17 is a perspective view schematically illustrating
receptacle 101D according to another exemplary embodi-
ment. FIG. 17 schematically illustrates an aspect in which
wiping member 103 is mounted to receptacle 101D.

As illustrated in FIG. 16, for example, insertion part 121D
of plug 102D may include, at the projecting edge of first
projection 122D, wiping member 103 that has flexibility and
resiliency and that is protrusively positioned to cover at least
a part of second end 124. Alternatively, as illustrated in FIG.
17, receptacle 101D may include similar wiping member
103 that is positioned inside tubular body 111 to cover at
least a part of first end 114. As a result, when, for example,
plug 102D and receptacle 101C illustrated in FIG. 15 are
connected to each other, wiping member 103 can remove
dust adhered to first end 114 of receptacle 101C. Alterna-
tively, wiping member 103 can remove dust adhered to
second ends 124 when receptacle 101D and any one of plugs
102 to 102C are connected. Since at least one of first end 114
and second end 124 is substantially blocked by wiping
member 103, adhesion of dust to the at least one of first end
114 and second end 124 can also be suppressed even when
receptacle 101D and plug 102D are left unconnected.

In some cases, laser light that is used for optical trans-
mission is emitted from unconnected receptacle 101D and
unconnected plug 102D. Wiping member 103 may be used
also as a cover that shields against such laser light for
prevention of direct entry of the laser light into an eye of a
user.
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A shape of wiping member 103 and material for wiping
member 103 are not specifically limited. The material for
wiping member 103 may be any material having flexibility
and resiliency. A member of choice, such as in the form of
a rubber spatula or a brush made of a plurality of fibers, can
be used as wiping member 103.

FIG. 18 is a sectional view schematically illustrating
connector 100E equipped with heat generator 105 according
to another exemplary embodiment.

As illustrated in FIG. 18, for example, receptacle 101E of
connector 100E may include first power terminals 151 that
perform power transfer as distinct from an HDMI specifi-
cation. Further, plug 102E of connector 100E may include
second power terminals 152 that are respectively connected
to first power terminals 151, and heat generator 105 that
generates heat when first power terminals 151 are connected
to second power terminals 152, respectively. In connector
100E thus configured, a part where first end 114 of recep-
tacle 101E and second end 124 of plug 102E are connected
to each other can be maintained at a predetermined tem-
perature by the heat generated by heat generator 105.
Therefore, adhesion of dew drops and others to the part
where optical transmission lines are connected can be sup-
pressed. It is to be noted that heat generator 105 may be
included in receptacle 101E.

It is to be noted that, in each of the above connectors, a
plurality of the recessed parts and a plurality of the projec-
tions may be present or the recessed part and the projection
may be disposed in each of positions between which sub-
strate 115 is sandwiched thickness-wise.

As described above, in the connector according to the
present disclosure, the first recessed part may include, at its
bottom, the second projection projecting toward the plug,
and the first projection may include, in its projecting end, the
second recessed part into which the second projection is
inserted. Moreover, the first end may be disposed at the
projecting edge of the second projection, and the second end
may be disposed at the bottom of the second recessed part.

The connector of the present disclosure may further
include the wiping member that has flexibility and resiliency
and is protrusively positioned to cover at least the part of the
first end or the second end.

In the connector of the present disclosure, the wiping
member may approximately block the at least one of the first
end and the second end.

Furthermore, the connector of the present disclosure may
include the first power terminals that perform power transfer
as distinct from the HDMI specification, the second power
terminals that are respectively connected to the first power
terminals, and the heat generator that generates heat when
the first power terminals are connected to the second power
terminals, respectively.

It is to be noted that connector 100E is one example of the
connector. Each of receptacle 101B, receptacle 101C, recep-
tacle 101D, and receptacle 101E is one example of the
receptacle. Each of plug 102B, plug 102C, plug 102D, and
plug 102E is one example of the plug. Each of insertion part
121B, insertion part 121C, and insertion part 121D is one
example of the insertion part. Each of first recessed part
112B and first recessed part 112C is one example of the first
recessed part. Each of first projection 122B, first projection
122C, and first projection 122D is one example of the first
projection. First power terminal 151 is one example of the
first power terminal. Second power terminal 152 is one
example of the second power terminal. Heat generator 105
is one example of the heat generator.
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The exemplary embodiments have been described above
as being illustrative of the technique of the present disclo-
sure, and the appended drawings and the detailed description
have been provided for this purpose.

For illustration of the above technique, therefore, the
constituent elements that are illustrated in the appended
drawings and are described in the detailed description can
include not only constituent elements that are essential for
solving the problem but also constituent elements that are
not essential for solving the problem. For this reason, those
nonessential constituent elements that are illustrated in the
appended drawings and are described in the detailed descrip-
tion should not immediately be acknowledged as essential.

In addition, since the above exemplary embodiments are
intended to be illustrative of the technique of the present
disclosure, various modifications, replacements, additions,
omissions, and others can be made within the scope of the
claims or equivalents of the claims.

INDUSTRIAL APPLICABILITY

The present disclosure can be used, for example, in
connecting transmission lines that are used to transmit high
definition video/audio signals. Specifically, the present dis-
closure is applicable to a connector, a receptacle, and a plug.

REFERENCE MARKS IN THE DRAWINGS

100, 100A, 100E: connector

101, 101A, 101B, 101C, 101D, 101E: receptacle
102, 102A, 102B, 102C, 102D, 102E: plug
103: wiping member

105: heat generator

110: holding space

111: tubular body

112, 112B, 112C: first recessed part

113: first transmission body

114: first end

115: substrate

116: first terminal

119: second projection

121, 121A, 121B, 121C, 121D: insertion part
122, 122B, 122C, 122D: first projection
123: second transmission body

124: second end

125: slot

126: second terminal

129: second recessed part

131: step

132: shoulder

141: first taper part

142: second taper part

143: spring member

144: slope

151: first power terminal

152: second power terminal

200: conventional plug

The invention claimed is:

1. A connector comprising:

a receptacle connectable to a conventional plug being
compliant with a high definition multimedia interface
(HDMI) specification; and

a plug connectable to the receptacle,

wherein the receptacle includes
a tubular body forming a holding space that enables

insertion of the conventional plug,
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a first recessed part forming a space that narrows
heading from the holding space in an insertion
direction of the plug, and

a first transmission body having, as an end of an optical
transmission line, a first end that is disposed to be
exposed to the inserted plug, and

the plug includes
an insertion part shaped to be insertable into the tubular

body,

a first projection projecting from the insertion part in
the insertion direction, the first projection being
capable of fitting into the first recessed part, and

a second transmission body having, as an end of an
optical transmission line, a second end that is dis-
posed to face the first end.

2. The connector according to claim 1, wherein

the first end is disposed at a bottom of the first recessed
part, and

the second end is disposed at a projecting edge of the first
projection.

3. The connector according to claim 1, wherein

the first recessed part includes, at a bottom of the first
recessed part, a second projection projecting toward the
plug,

the first projection includes, in a projecting end of the first
projection, a second recessed part into which the sec-
ond projection is inserted,

the first end is disposed at a projecting edge of the second
projection, and

the second end is disposed at a bottom of the second
recessed part.

4. The connector according to claim 1, wherein

the receptacle includes the first transmission body on each
of sides that are outer with respect to both ends of an
arrangement of a plurality of first terminals used for
connection of electric transmission lines, and

the plug includes the second transmission body that
corresponds to the first transmission body outwardly of
each of both ends of an arrangement of a plurality of
second terminals respectively connected to the plurality
of first terminals.

5. A connector comprising:

a receptacle connectable to a conventional plug being
compliant with a high definition multimedia interface
(HDMI) specification; and

a plug connectable to the receptacle,

wherein the receptacle includes
a tubular body forming a holding space that enables

insertion of the conventional plug,

a pair of spring members that is respectively disposed
on both ends in longitudinal direction of the tubular
body inside the tubular body to have a spacing which
decreases heading from an opening of the tubular
body in an insertion direction of the plug in a section
orthogonal to the insertion direction, the pair of
spring members being deformed by the inserted
conventional plug so that the spacing is increased,
and

a first transmission body having, as an end of an optical
transmission line, a first end that is disposed to be
exposed to the inserted plug, and

the plug includes
an insertion part shaped to be insertable into the tubular

body,

slopes that are respectively disposed along both sides of
the insertion part to have a spacing which decreases
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in the insertion direction and that respectively abut
against the pair of spring members during insertion
into the receptacle, and

a second transmission body having, as an end of an
optical transmission line, a second end that is dis-
posed to face the first end.

6. The connector according to claim 5, wherein the slopes
are disposed as bottoms of grooves formed to have widths
that enable insertion of the pair of spring members, respec-
tively.

7. The connector according to claim 1, further comprising
a wiping member having flexibility and resiliency, the
wiping member being protrusively positioned to cover at
least a part of one of the first end and the second end.

8. The connector according to claim 5, further comprising
a wiping member having flexibility and resiliency, the
wiping member being protrusively positioned to cover at
least a part of one of the first end and the second end.

9. The connector according to claim 7, wherein the wiping
member substantially blocks at least one of the first end and
the second end.

10. The connector according to claim 8, wherein the
wiping member substantially blocks at least one of the first
end and the second end.

11. The connector according to claim 1, further compris-
ing:

a first power terminal that performs power transfer as

distinct from the HDMI specification;

a second power terminal that is connected to the first

power terminal; and

a heat generator that generates heat when the first power

terminal and the second power terminal are connected
to each other.

12. The connector according to claim 5, further compris-
ing:

a first power terminal that performs power transfer as

distinct from the HDMI specification;

a second power terminal that is connected to the first

power terminal; and

a heat generator that generates heat when the first power

terminal and the second power terminal are connected
to each other.

13. A receptacle comprising:

a tubular body forming a holding space that enables

insertion of a conventional plug;
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a first recessed part forming a space that narrows heading
from the holding space in an insertion direction of the
plug; and

a first transmission body having, as an end of an optical
transmission line, a first end that is disposed to be
exposed to the inserted plug.

14. A receptacle comprising:

a tubular body forming a holding space that enables
insertion of a conventional plug;

a pair of spring members that is respectively disposed on
both ends in longitudinal direction of the tubular body
inside the tubular body to have a spacing which
decreases heading from an opening of the tubular body
in an insertion direction of the plug in a section
orthogonal to the insertion direction, the pair of spring
members being deformed by the inserted conventional
plug so that the spacing is increased; and

a first transmission body having, as an end of an optical
transmission line, a first end that is disposed to be
exposed to the inserted plug.

15. A plug connectable to the receptacle of claim 13, the

plug comprising:

an insertion part shaped to be insertable into the tubular
body;

a first projection projecting from the insertion part in the
insertion direction, the first projection being capable of
fitting into the first recessed part; and

a second transmission body having, as an end of an optical
transmission line, a second end that is disposed to face
the first end.

16. A plug connectable to the receptacle of claim 14, the

plug comprising:

an insertion part shaped to be insertable into the tubular
body;

slopes that are respectively disposed along both sides of
the insertion part to have a spacing which decreases in
the insertion direction and that respectively abut against
the pair of spring members during insertion into the
receptacle; and

a second transmission body having, as an end of an optical
transmission line, a second end that is disposed to face
the first end.



