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The present invention relates to a backplane optical connector comprising a first connector secured to a backplane and a second
connector mounted on a daughter board. The first connector comprises a first optical input-output part, guide holes, and a shutter.
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(57) Abrege(suite)/Abstract(continued):

The shutter Is a plate that covers the first optical input-output part when the daughter board is not inserted. The second connector
comprises guide pins, a pressing part, and a second optical input-output part. The guide pins first make contact with the first
connector and are Inserted into the guide holes during insertion of the daughter board. The pressing part pivots the shutter after
degrees of freedom of the second connector are restricted by the guide pins and the guide holes. There Is a space for
accommodating the pivoted shutter between the pressing part and the second optical input-output part. The pressing part does not
make contact with the first connector until the pressing part makes contact with the shutter during insertion of the daughter board.
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[ABSTRACT OF THE DISCLOSURE]

The present invention relates to a backplane optical connector
comprising a first connector secured to a backplane and a second connector
mounted on a daughter board. The first connector comprises a first optical
input-output part, guide holes, and a shutter. The shutter is a plate that
covers the first optical input-output part when the daughter board 1s not
inserted. The second connector comprises guide pins, a pressing part, and a
second optical input-output part. The guide pins first make contact with the
first connector and are inserted into the guide holes during insertion ot the
daughter board. The pressing part pivots the shutter after degrees of
freedom of the second connector are restricted by the guide pins and the guide
holes. There is a space for accommodating the pivoted shutter between the
pressing part and the second optical input-output part. The pressing part
does not make contact with the first connector until the pressing part makes

contact with the shutter during insertion of the daughter board.
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BACKPLANE OPTICAL CONNECTOR

| TECHNICAL FIELD]

[0001] The present invention relates to a backplane optical connector
comprising a first connector secured to a backplane and a second connector

mounted on a daughter board allowed to be inserted or removed in a direction

orthogonal to a surface ot the backplane.

[IBACKGROUND ART]

[0002] There is a technique for attaching, to an apparatus (for example, a
communicating apparatus), a backplane (mother board) to which a plurality ot
daughter boards can be connected in advance and inserting or removing a
required number of daughter boards in a direction orthogonal to a surface of
the backplane as necessary. In this technique, the worker inserts a daughter
board by handling its edge away from the backplane. This connects the
connector mounted on a portion of the daughter board close to a backplane to
the connector mounted on the backplane.

[0003] In the backplane optical connector, since the worker cannot grasp
the connectors mounted on the daughter board and the backplane, accurate
positioning between the connectors is impossible. In addition, since the
backplane is installed during investment of equipment and a daughter board 1s
inserted as necessary, contamination may adhere to an exposed portion of the
backplane before the daughter board is inserted. However, since the

backplane is located at the back of the apparatus as seen from the worker, 1t 1s

difficult to clean the backplane after installation.
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[0004] The backplane optical connector proposed in patent literature 1 1s
known as a backplane optical connector used in such conditions. Figs. 8A
and 8B schematically show the structure of the backplane optical connector
proposed in patent literature 1.  First, it is assumed that the direction
orthogonal to a surface of the daughter board is the X direction, the direction
parallel to a surface of the daughter board and a surface of the backplane 1s
the Y direction, and the direction orthogonal to a surface of the backplane 1s
the Z direction. A backplane optical connector 900 proposed 1n patent
literature 1 includes a first connector 910 mounted on a backplane, a second
connector 920 mounted on a daughter board, a cover 930 and a shutter 940
that are mounted on the backplane to cover the first connector 910, and a
rotary shaft 950 about which the shutter 940 is pivoted. Fig. 8A shows a
state in which the second connector 920 is approaching the first connector 910
during insertion of the daughter board. Fig. 8B shows a state in which a first
optical input-output part 9101 of the first connector 910 and a second optical
input-output part 9201 of the second connector 920 make contact and are
optically connected with each other. The backplane optical connector 900

includes the cover 930 and the shutter 940 to protect the first optical input-

output part 9101 of the first connector 910 from contamination. If the

daughter board is inserted, the second connector 920 presses and opens the
shutter 940 and the second optical input-output part 9201 makes contact with
the first optical input-output part 9101.  Although not shown in Figs. 8A and
8B, the first connector 910 is mounted on the mother board using a tloating

structure so as to have degrees of freedom in the X direction and the Y
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direction. That 1s, the first connector 910 can move to some extent in the X
direction and the Y direction. When the daughter board is inserted, the
positions in the X direction and the Y direction of the first connector 910 and
the second connector 920 are adjusted by the guide.

[0005] The technique proposed in patent literature 2 is also known as an
optical connector (although not for a backplane) with a shutter for protection
from contamination. Figs. 9A to 9C show the structure and the motion of

the shutter of the optical connector proposed in patent literature 2. Although

both the first connector and the second connector have shutters in the

technique proposed 1n patent literature 2, only the shutter of the first
connector 1s shown in Figs. 9A to 9C to simply describe the parts related to
the present invention. An optical connector 905 proposed in patent literature
2 includes a first connector 915 having a first optical input-output part 9151, a
second connector 925 having a second optical input-output part 9251, a
shutter open-close assisting means 935 on a first connector side, a shutter 945,
a rotary shaft 955 about which the shutter 9435 i1s pivoted, and a pressing

pieces 926 on a second connector side.

[0006] Fig. 9A shows a state in which a second connector 925 is
approaching the first connector 915. Fig. 9B shows a state in which the
pressing pieces 926 are inserted inside the shutter open-close assisting means
935 to determine the positions of the first connector 915 and the second
connector 925 and the shutter 945 is opened because the pressing pieces 926
presses part P of the shutter 945.  Fig. 9C shows a state in which the first
optical input-output part 9151 of the first connector 915 and the second

optical input-output part 9251 of the second connector 925 make contact and
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are optically connected with each other. The shutter (not shown) of the

second connector 925 is pressed by the pivoted shutter 945 and opened 1n the

SAIMC Manimcr,

[PRIOR ART LITERATURE]
[PATENT LITERATURE]

[0007} Patent literature 1: Japanese Patent Application Laid Open No.

2001-228369

Patent literature 2: Japanese Patent Application Laid Open No.
2004-240162
ISUMMARY OF THE INVENTION]
[PROBLEMS TO BE SOLVED BY THE INVENTION]
[0008] However, both the technique in patent literature 1 and the
technique in patent literature 2 have a problem in that contamination 1s
scattered in a travel path of the second optical input-output part.  This
problem will be described with reference to Figs. 10A, 10B, 11A, and 11B.
Figs. 10A and 10B show problems with the backplane optical connector
proposed in patent literature 1 and Figs. 11A and 11B show problems with the
optical connector proposed in patent literature 2. Fig. 10A shows
contamination 999 adhering to the outer surface of the shutter 940. Fig. 10B
shows scattering of the contamination 999 adhering to the shutter 940 during

insertion of the second connector 920. In the technique in patent literature 1,
since the shutter 940 is opened with its contaminated surface exposed to the
first optical input-output part 9101 and the second optical input-output part
9201 and the second connector 920 approaches the first connector 910 while

making contact with the contaminated surface, the contamination is scattered
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in the travel path of the second optical input-output part 9201. Accordingly,
the first optical input-output part and the second optical input-output part may
be contaminated in the backplane optical connector proposed in patent
literature 1.
> [0009] Fig. 11 A shows contamination adhering to the outside of the

shutter 945 and the inside of the shutter open-close assisting means 935.  Fig.
11B shows scattering of the contamination 999 adhering to the inside of the
shutter open-close assisting means 935. In the technique 1n patent literature
2, the shutter 945 1s opened with the surface opposite to its contaminated

10 surface exposed to the first optical input-output part 9151 and the second
optical input-output part 9251. However, if the mside of the shutter open-
close assisting means 935 1s contaminated, the pressing pieces 926 approach
the shutter 945 while making contact with the inside of the shutter open-close
assisting means 935, so the contamination is scattered in the travel path of the

15 second optical input-output part 9251. Accordingly, if the structure ot the
optical connector in patent literature 2 is applied to the backplane optical
connector, the first optical input-output part and the second optical input-
output part may be contaminated.
[0010] The present invention addresses such a situation, with the object

20 of providing a backplane optical connector in which the first optical input-
output part and the second optical input-output part are protected from

contamination.
IMEANS TO SOLVE THE PROBLEMS]
[0011] A backplane optical connector according to the present invention

25 comprises a first connector secured to a backplane and a second connector
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mounted on a portion of a daughter board close to the backplane, the daughter
board being allowed to be inserted or removed in a direction orthogonal to a
surface of the backplane. It is assumed that the direction orthogonal to a
surface of the daughter board is the X direction, the direction parallel to a
surface of the daughter board and a surface of the backplane 1s the Y direction,
and the direction orthogonal to a surface of the backplane 1s the Z direction.

[t is also assumed that the second connector is mounted on the daughter board
to have degrees of freedom in the X direction and the Y directions.

[0012} The first connector comprises a first optical input-output part
through which light is incident or emitted, at least two guide holes opened in
the Z direction, and a shutter. The shutter is a plate covering the first optical
input-output part when the daughter board is not inserted and the shutter 1s
pivotable about a rotary shaft extending in the Y direction and displaced 1n the
X direction from the first optical input-output part. The rotary shaft is
disposed in a portion other than an end of the plate.

[0013] The second connector comprises at least two guide pins extending

in the Z direction, a pressing part, and a second optical mput-output part.

The guide pins are components of the second connector that first make

contact with the first connector during insertion of the daughter board and the

guide pins are inserted into the guide holes. The pressing part pivots the
shutter by pressing the part of the shutter opposite to the part covering the first
optical input-output part with respect to the rotary shaft of the shutter after
degrees of freedom in the X direction and the Y direction of the second
connector are restricted by the guide pins and the guide holes during msertion

of the daughter board. The second optical input-output part is optically
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connected to the first optical input-output part when the daughter board is
completely inserted. There 1s a space for accommodating the shutter pivoted
by the pressing part between the pressing part and the second optical input-
output part. The pressing part does not make contact with the first connector
until the pressing part makes contact with the shutter during insertion of the
daughter board.

[0014] The pressing part may project from the second optical input-
output part toward the first connector by approximately a length in the X
direction of the shutter. The guide pins may project from the second optical
input-output part toward the first connector by the same length as in the
pressing part and the guide holes may project from the shutter toward the
second connector by at least a necessary length by which the guide pins are
inserted into the guide holes to restrict degrees of freedom 1n the X direction
and the Y direction of the second connector.

|[EFFECTS OF THE INVENTION]

[0015] In the backplane optical connector according to the present
invention, when the second connector moves toward the first connector, the
guide pins make contact with the insides of the guide holes and the pressing
part makes contact with the shutter. The contamination inside the guide

holes only diffuses within the guide holes. The shutter 1s pivoted so that its
contaminated surface 1s not exposed to the first optical input-output part and
the second optical input-output part. Therefore, in the backplane optical
connector according to the present invention, the contamination adhering to

the first connector is not scattered in the travel path of the second optical

input-output part.
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[BRIEF DESCRIPTION OF THE DRAWINGS]
[0016] Fig. 1 shows the relationship between a backplane and a daughter
board.

Figs. 2A to 2D schematically show the tunction of the backplane
optical connector according to the present invention and Fig. 2A shows a state
in which a first connector 101 has been separated from a second connector
102. Fig. 2B shows a state in which guide pins 121 have been inserted into
guide holes 131. Fig. 2C shows a state in which a shutter 140 has been
pivoted by a pressing part 126. Fig. 2D shows a state in which the first
connector 101 and the second connector 102 have been connected to each
other.

Figs. 3A to 3C show diagrams for describing a solution for the
problems in the backplane optical connector according to the present
invention and Fig. 3A shows a state before the second connector 102 makes
contact with the first connector 101. Fig. 3B shows a state in which the
guide pins 121 have been inserted into the guide holes 131.  Fig. 3C shows a
state in which the shutter 140 has been pressed and pivoted by the pressing

part 126.

Fig. 4 shows perspective views of a specific example of the
backplane optical connector according to the present invention.
Fig. 5 1s an enlarged view of section A 1n Fig. 4.

Fig. 6 is a sectional view of the backplane optical connector

according to the present invention in a plane including the axes of two rods

162.
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Figs. 7A and 7B show perspective views of a specific example
ditferent from that of the backplane optical connector shown in Fig. 4 and Fig.
7A shows a state in which the guide pins 121 starts being inserted into the
guide holes 131. Fig. 7B shows a state in which the pressing part 126 is

ptvoting the shutter 140.

Figs. 8A and 8B schematically show the structure of the backplane
optical connector proposed in patent literature 1 and Fig. 8A shows a state in
which the second connector 920 1s approaching the first connector 910 during
insertion of a daughter board for the backplane optical connector. Fig. 8B
shows a state in which the first optical input-output part 9101 of the first
connector 910 of the backplane optical connector and the second optical
input-output part 9201 of the second connector 920 make contact and are
optically connected with each other.

Figs. 9A to 9C show the structure of the optical connector
proposed in patent literature 2 and the motion of the shutter and Fig. 9A
shows a state in which the second connector 925 is approaching a first
connector 915. Fig. 9B shows a state in which the pressing pieces 926 have
been inserted inside the shutter open-close assisting means 935 to determine
the positions of the first connector 915 and the second connector 925 and the
shutter 945 has been opened because the pressing pieces 926 have pressed
part P of the shutter 945. Fig. 9C shows a state in which the first optical

input-output part 9151 of the first connector 915 and the second optical input-

output part 9251 of the second connector 925 have made contact and have

been optically connected to each other.
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Figs. 10A and 10B show problems with the backplane optical
connector proposed in patent literature 1 and Fig. 10A shows the
contamination 999 adhering to the outer surface of the shutter 940. Fig. 10B
shows scattering of the contamination 999 adhering to the shutter 940 during
insertion of the second connector 920.

Figs. 11A and11B show problems with the optical connector
proposed 1n patent literature 2 and Fig. 11A shows contamination adhering to
the outside of the shutter 945 and the inside of the shutter open-close assisting
means 935. Fig. 11B shows scattering of the contamination 999 adhering to
the inside of the shutter open-close assisting means 935.
| DETAILED DESCRIPTION OF THE EMBODIMENTS]

[0017] Embodiments of the present invention will be described in detail
below. Constituent elements with the same functions are denoted by the
same reference numerals and will not be described.

|First Embodiment]

[0018] <Summary of the structure>

Fig. 1 shows the relationship between a backplane 20 and a
daughter board 30. The backplane 20 (mother board) is present at the back
of an apparatus 10. The backplane 20 has a circuit (not shown) and a
plurality of first connectors 101 and a plurality of daughter boards 30 can be

connected to the backplane 20. The daughter board 30 has the second
connector 102 and 1s inserted or removed in a direction orthogonal to a
surface of the backplane 20. It is assumed that the direction orthogonal to a
surface of the daughter board 30 1s the X direction, the direction parallel to a

surface of the daughter board 30 and a surface of the backplane 20 1s the Y
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direction, and the direction orthogonal to a surface of the backplane 20 is the
Z. direction.

[0019] Figs. 2A to 2D schematically show the function ot a backplane
optical connector 100 according to the present invention. Fig. 2A shows a
state in which the first connector 101 has been separated from a second
connector 102. Fig. 2B shows a state in which the guide pins 121 have been
inserted into the guide holes 131. Fig. 2C shows a state in which the shutter
140 has been pivoted by the pressing part 126. Fig. 2D shows a state 1n
which the first connector 101 and the second connector 102 have been
connected to each other.

[0020] The backplane optical connector 100 according to the present

invention comprises the first connector 101 secured to the backplane 20 and
the second connector 102 mounted on a portion of the daughter board 30
close to the backplane 20, the daughter board 30 being allowed to be nserted
or removed in a direction orthogonal to a surface of the backplane 20. The
second connector 102 is mounted on the daughter board 30 so as to have

degrees of freedom in the X direction and the Y direction. For example,

degrees of freedom in the X direction and the Y direction may be ensured

using a hole with an oval section, long rod, brim, or the like.
(0021} The first connector 101 comprises a first optical input-output part

1101, at least two guide holes 131, and the shutter 140; the first optical input-
output part 1101, through which light is incident or emitted, 1s an end surface
of an optical component 110. The first optical input-output part 1101 only

needs to receive or transmit light in the Z direction, for example. However,

the first optical input-output part 1101 may receive or transmit light in a
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direction slanted from the Z direction. The shutter 140 is a plate covering
the first optical input-output part 1101 when the daughter board 30 is not
inserted and the shutter 140 is pivotable about a rotary shaft 150 extending in
the Y direction and displaced in the X direction from the first optical input-
output part 1101. For example, the shutter 140 only needs to be configured
to pivot so as to cover the first optical input-output part 1101 using a spring or
the like 1t no external force 1s applied. The rotary shaft 150 1s disposed in a
position other than an end of the plate (the shutter 140). The guide holes 131
are holes formed in guide parts 130 and opened in the Z direction.

[0022] The second connector 102 comprises at least two guide pins 121
extending in the Z direction, the pressing part 126, and the second optical
input-output part 1201; the second optical input-output part 1201, through
which light 1s incident or emitted, is an end surface of an optical component
120. The second optical input-output part 1201 only needs to receive or
transmit light 1in the Z direction, for example. However, the second optical
input-output part 1201 may receive or transmit light in a direction slanted

from the Z direction as long as the second optical input-output part 1201 can

be optically coupled with the first optical input-output part 1101. There is a
space 129 tor accommodating the shutter 140 (a component 140' indicated by

the dotted line 1n Fig. 2A represents the pivoted shutter 140) pivoted by the
pressing part 126 between the pressing part 126 and the second optical input-
output part 1201. The guide pins 121 are components of the second
connector 102 that first make contact with the first connector 101 during
insertion of the daughter board 30 and the guide pins 121 are inserted into the

guide holes 131. Presence of two or more guide pins 121 and two or more
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guide holes 131 restricts degrees of freedom in the X direction and the Y
direction of the second connector 102 (see Fig. 2B).

[0023] Then, the pressing part 126 pivots the shutter 140 by pressing the
part (that is, point P in Fig. 2A) of the shutter 140 opposite to the part
covering the first optical input-output part 1101 with respect to the rotary
shaft 150 of the shutter 140 (see Fig. 2C). The pressing part 126 does not
make contact with any components of the first connector 101 until the
pressing part 126 makes contact with the shutter 140 during insertion of the
daughter board 30. In addition, since degrees of freedom of the second
connector 102 in the X direction and the Y direction have been restricted by
the guide pins 121 and the guide holes 131 during insertion of the daughter
board 30, the positions in the X direction and the Y direction of the pressing
part 126 are determined with precision high enough to perform mechanical
motion. That is, since a floating structure does not need to be considered to
determine the size of the shutter 140, the shutter 140 can be downsized. This
1s greatly different from the technique in patent literature 1. In the technique
In patent literature 1, since the X direction and the Y direction of the first
connector 910 are not restricted yet when the second connector 920 presses

the shutter 940, the position at which the second connector 920 presses the
shutter 940 varies. Accordingly, the shutter 940 of the backplane optical

connector in patent literature 1 is forced to become large to some extent.
[0024] [f the second connector 102 is inserted, the shutter 140 (a
component 140" indicated by the dotted line in Fig. 2A represents the pivoted
shutter 140) pivoted by the pressing part 126 enters the space 129. The

second optical input-output part 1201 is optically connected to the first optical
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input-output part 1101 when the daughter board 30 is completely inserted (see
Fig. 2D).
[0025]  In Figs. 2A to 2D, the guide pins 121 and the guide holes 131 are
disposed 1n positions opposite to the pressing part 126 and the rotary shatft
5 150 across the optical components 110 and 120 so that a summary of the

function can be easily described. However, the positions are not limited to
this example. The guide pins 121 and the guide holes 131 may be displaced
in the Y direction from the optical components 110 and 120 or may be
disposed 1n other positions. Since the degrees of freedom in the X direction

10 andthe Y direction of the second connector 102 can be restricted by at least
two guide pins 121 and guide holes 131, the positions of the guide pins 121
and the guide holes 131 may be determined arbitrarily.
[0026] In the example in Figs. 2A to 2D, the length in the X direction of
the shutter 140 1s approximately equal to the sum of the length in the X

15 direction of the first optical input-output part 1101, the length 1n the X
direction of the space 129, and the length (thickness) in the X direction of the

pressing part 126. This dimension shortens the length in the X direction of

the shutter, thereby reducing the intervals at which daughter boards 30 are

inserted into the backplane 20. However, the length of the shutter 140 1s not
20 limited to this example and, if there 1s a reason for increasing the intervals

between daughter boards 30, an increase in the length 1n the X direction of the
shutter 140 does not have disadvantage. Here, "approximately” 1s used to
allow manufacturing error or the like. In the example shown 1n Figs. 2A to
2D, the pressing part 126 projects from the second optical input-output part

25 1201 toward the first connector 101 by approximately the length in the X
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direction of the shutter 140. Accordingly, the length in the Z direction of the
second connector is shortened so that the shutter 140 does not make contact
with the second optical input-output part 1201 even if the part of the shutter
140 that covers the first optical input-output part 1101 1s pivoted.

[0027] In the example shown in Figs. 2A to 2D, the guide pins 121
project from the second optical input-output part 1201 toward the first
connector 101 by the same length as in the pressing part 126. The guide
holes 131 may project from the shutter 140 toward the second connector 102
by at least a necessary length by which the guide pins 121 are inserted into the
guide holes 131 to restrict degrees of freedom in the X direction and the Y
direction of the second connector 102.  Accordingly, the dimension 1n the Z
direction of the second connector does not need to be enlarged for the guide
pins 121 and the shutter 140 can be pivoted after restricting degrees of

freedom in the X direction and the Y direction of the second connector 102.

[0028] <Reason for being capable of solving the problems>

Figs. 3A to 3C show diagrams for describing a solution for the
problems in the backplane optical connector 100 according to the present
invention. In Figs. 3A to 3C, the contamination 999 is indicated only 1n the
part related to the description.  Although not indicated in parts not related to

the description, contamination also adheres to the outer surface of the first

connector 101 as well. Fig. 3A shows a state before the second connector
102 makes contact with the first connector 101. Fig. 3B shows a state in
which the guide pins 121 have been inserted into the guide holes 131.  Fig.

3C shows a state in which the shutter 140 has been pressed and pivoted by the

pressing part 126.
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[0029] As 1s apparent from Figs. 3B and 3C, the contamination 999 on
the inner surface of the guide holes 131 1s removed and scattered by the guide
pins 121. However, the contamination 999 is scattered only within the guide
holes 131. As 1s apparent from Fig. 3C, the contamination 999 also adheres
to the outer surface of the shutter 140. This contamination 999 is removed
and scattered by the pressing part 126. However, the contamination 999 is
not scattered in the travel path of the second optical input-output part 1201.
Since the pressing part 126 does not make contact with any components of the
first connector 101 until the pressing part 126 makes contact with the shutter
140 during insertion of the daughter board 30, contamination other than that
on the shutter 140 is not scattered. Therefore, the backplane optical
connector according to the present invention has no risk of contaminating the
first optical input-output part 1101 and the second optical input-output part
1201.
[0030] <Specific examples>

Fig. 4 is a perspective view showing a specific example of the
backplane optical connector according to the present invention. The first
connector 101 comprises an optical component 110-1, guide parts 130 having
two guide holes 131, the shutter 140, and the rotary shaft 150. Although
hided in this drawing, the optical component 110-1 1s secured to an optical
component securing part 190-1 and the first optical input-output part 1101 of
the optical component 110-1 is covered with the shutter 140. The second
connector 102 comprises two guide pins 121, the pressing part 126, optical
component securing parts 170-1, 170-2, 170-3, and 170-4, an optical

component 120-1, the rods 162, brims 163, and holes 166. In this example,
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no optical components are secured to the optical component securing parts
170-2, 170-3, and 170-4. In addition, the first connector 101 also has optical
component securing parts 190-2, 190-3, and 190-4 (not shown because they
are hided) 1n portions facing the optical component securing parts 170-2, 170-
3, and 170-4. In the specific example in Fig. 4, the guide pins 121 and the
guide holes 131 are disposed in positions displaced in the Y direction (parallel
to a surface of the daughter board) from the optical components 110-1 and
120-1.

[0031] Fig. 5 1s an enlarged view showing section A in Fig. 4 and a
floating mechanism of the second connector. Fig. 6 1s a sectional view 1n a
plane comprising the axes of the two rods 162. The floating mechanism of
the second connector 102 comprises the rods 162, the brims 163, and holes
166. The holes 166 are ellipses each having a longer axis in in the Y
direction and a shorter axis in the Z direction. The rods 162 are rods each
having a circular cross-section with a diameter a little shorter than the length
in the Z direction of the hole 166 and the rods 162 pass through the holes 166.
The difterence between the diameter of the rod 162 and the length in the Z
direction of the hole 166 may be manufacturing error. The difference

between the diameter of the rod 162 and the length in the Y direction of the

hole 166 represents degrees of freedom (length allowed for floating in the Y
direction) in the Y direction of the second connector 102. The brims 163 are
attached to the rod 162 to make the interval wider than the length in the X
direction of the hole 166. The difference between the interval between the
brims 163 and the length in the X direction of the hole represents degrees of

freedom (length allowed for floating in the X direction) in the X direction of
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the second connector 102. If the rod 162 is orthogonally secured to a surface
of the daughter board 30, the second connector 102 can be mounted on the
daughter board 30 so as to have degrees of freedom in the X direction and the
Y direction. The degrees of freedom in the X direction and the Y direction
may be determined as appropriate by considering manufacturing and
assembling error and so on of the backplane 20, the daughter board 30, and so
on.

[0032] Figs. 7A and 7B are perspective views showing a specific example
different from that of the backplane optical connector shown in Fig. 4. Fig.
7A shows a state in which the guide pins 121 starts being inserted into the
guide holes 131. Fig. 7B shows a state in which the pressing part 126 1s
pivoting the shutter 140. As shown above, effects of the invention can be
obtained in the specific example shown in Fig. 4. In addition, the positional
relationship between the guide holes of the first optical input-output part and
the guide pins of the second optical input-output part may be changed, as

described above.

[DESCRIPTION OF REFERENCE NUMERALS]

[0033] 10 Apparatus
20 Backplane
30 Daughter Board

100, 900 Backplane Optical Connector

101, 910, 915 First Connector

102, 920, 925 Second Connector

110, 120 Optical Component

1101, 9101, 9151 First Optical Input-Output Part
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15

1201, 9201, 9251 Second Optical Input-Output Part

121
126
129
130
131

CA 02874986 2015-01-28

_19-

Guide Pin
Pressing Part
Space

Guide Part
Guide Hole

140, 940, 945 Shutter

150, 950, 955 Rotary Shaft

162
163
166

170, 190

905
926
930
935

Rod

Brim

Hole

Optical Component Securing Part
Optical Connector

Pressing Piece

Cover

Shutter Open-Close Assisting Means
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WHAT IS CLAIMED IS:
1. A backplane optical connector comprising a first connector
secured to a backplane and a second connector mounted on a portion of a
daughter board close to the backplane, the daughter board being allowed to be
5> 1inserted or removed 1n a direction orthogonal to a surface of the backplane,
wherein:
when a direction orthogonal to a surface ot the daughter board 1s
an X direction, a direction parallel to the surface of the daughter board and the
surface of the backplane 1s a Y direction, and a direction orthogonal to the
10 surface of the backplane i1s a Z direction,
the second connector 1s mounted on the daughter board to have
degrees of freedom 1n the X direction and the Y direction,
the first connector comprises
a first optical input-output part through which light is
15 incident or emitted,
at least two guide holes opened in the Z direction, and

a shutter configured as a plate covering the first optical

input-output part when the daughter board 1s not inserted, the

shutter being pivotable about a rotary shaft extending in the

20 Y direction and being displaced in the X direction from the
first optical input-output part, the rotary shatt being disposed
in a portion other than an end of the plate,

the second connector comprises
at least two guide pins that are components of the

25 second connector and first make contact with the first
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connector during insertion of the daughter board, the guide
pins being inserted into the guide holes and extending in the
/. direction,
a pressing part that pivots, after degrees of freedom in
5 the X direction and the Y direction of the second connector
are restricted by the guide pins and the guide holes during
insertion of the daughter board, the shutter by pressing a part
of the shutter opposite to a part covering the first optical
input-output part with respect to the rotary shaft of the shutter,
10 and
a second optical input-output part optically connected to
the first optical input-—output part when the daughter board is
completely inserted,
there 1s a space for accommodating the shutter pivoted by the
15  pressing part between the pressing part and the second optical input-output
part, and
the pressing part does not make contact with the first connector
until the pressing part makes contact with the shutter during insertion of the

daughter board.
20

2. 'The backplane optical connector according to claim 1,
wherein the pressing part projects from the second optical input-

output part toward the tirst connector by approximately a length in the X

direction of the shutter.
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3. The backplane optical connector according to claim 1 or 2,

wherein the guide pins project from the second optical input-
output part toward the first connector by the same length as in the pressing
part and

the guide holes project from the shutter toward the second
connector by at least a necessary length by which the guide pins are inserted
into the guide holes to restrict degrees of freedom in the X direction and the Y

direction of the second connector.
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