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[DESCRIPTION]
[TITLE OF THE INVENTION]
CONNECTOR, MODULE

[TECHNICAL FIELD]

[0001] The present disclosure relates to connectors and modules.

[BACKGROUND ART]

[0002] Along with automation of manufacturing facilities, many sensor
devices for automation are used. Some facilities require sensor devices to
have special features, such as waterproof features and explosion-proof
features. One way to implement waterproof and explosion-proof features
is filling the inside of a sensor device with sealant. Patent Literature 1
describes a connector adapted for potting as a connector that is used inside

such a sensor device by being mounted on a substrate.

[PRIOR ART LITERATURE]

[PATENT LITERATURE]

[0003] Patent Literature 1: Japanese Patent Application Laid Open No.
2017-69096

[SUMMARY OF THE INVENTION]
[PROBLEMS TO BE SOLVED BY THE INVENTION]
[0004] Patent Literature 1 describes a connector having a connector

housing and a contact terminal, where the connector housing has a tubular
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wall portion which internally defines an air collecting portion, in which air
that arises during curing of potting material will collect. The connector,
however, is structured such that protrusions formed on an outer peripheral
wall engage with engaging portions on a cable-side connector to keep the
two connectors fit on each other, while the mating cable-side connector is
structured such that it has engaging portions on the outer periphery of the
connector housing when it fits on the connector. Accordingly, if the
protrusions on the outer peripheral wall become buried in potting material,
the cable-side connector cannot fit onto and remain fitted on the connector.
Even if the protrusions are not buried in potting material, when potting
material is injected close to the protrusions, it will interfere with the
engaging portions of the cable-side connector and hinder the cable-side
connector from fitting onto and remain fitted on the connector. In addition,
the cable-side connector is large (in thickness) because the outer peripheral
wall portion of the connector housing is placed between the engaging
portion and the side of formation of the engaging portion. When the
mating connector is large in size, a device that is used while being kept in a
fitted state will require a large dead space. Hence, there is a need for a
structure that provides the outer peripheral wall of the mating connector
with an engaging portion in a protruding profile such that the connector
receives the mating connector together with the engaging portion at the
time of fitting. However, such a structure makes it necessary to provide the
connector with an engagement hole for engagement with the engaging
portion of the mating connector and also to prevent entry of potting

material into the connector through the engagement hole.
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[0005] An object of the present disclosure is therefore to provide a
connector that can prevent entry of potting material into the connector

through an engagement hole.

[MEANS TO SOLVE THE PROBLEMS]

[0006] A connector according to the present disclosure includes a
housing and a terminal.

[0007] The housing includes a first part supporting the terminal, and a
second part positioned on one side in a first direction relative to the first
part and including a receiving portion.

[0008] The receiving portion is open on the one side in the first direction
and includes a wall portion on one side in a second direction, the second
direction being substantially perpendicular to the first direction.

[0009] The wall portion extends upright in the first direction and includes
an engagement hole that penetrates the wall portion in the second direction.
[0010] The housing includes a setback portion on the other side in the
first direction relative to the engagement hole.

[0011] The setback portion includes a first end face facing the one side in
the second direction, a setback surface continuous with the first end face
and facing the other side in the first direction, and a first wall surface
continuous with the setback surface and facing the one side in the second

direction.

[EFFECTS OF THE INVENTION]

[0012] The connector according to the present disclosure can prevent
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entry of potting material into the connector through the engagement hole.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0013] FIG. 1 is a perspective view showing a general structure of a
connector in a first embodiment.

FIG. 2 is partial magnified sectional views of a prior art connector and
the connector in the first embodiment, FIG. 2A showing a partial magnified
sectional view of the prior art connector, and FIG. 2B showing a partial
magnified sectional view of the connector in the first embodiment.

FIG. 3 is a perspective view showing a general structure of a
connector in a second embodiment.

FIG. 4 is a perspective view of a module and a mating connector in a
first example as seen from a first perspective.

FIG. 5 is a perspective view of the module and the mating connector
in the first example as seen from a second perspective.

FIG. 6 is an exploded perspective view of the module in the first
example (prior to injection of sealant) as seen from the first perspective.

FIG. 7 is an exploded perspective view of the module in the first
example (prior to injection of sealant) as seen from the second perspective.

FIG. 8 is an exploded perspective view of a connector in the first
example as seen from the first perspective.

FIG. 9 is an exploded perspective view of the connector in the first
example as seen from the second perspective.

FIG. 10 is partial magnified sectional views illustrating the presence

or absence of protruding portions and variations of the structure of a
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setback portion, FIG. 10A showing the case of forming protruding portions
and a setback portion upper surface, FIG. 10B showing the case of forming
a setback portion upper surface while omitting protruding portions, and
FIG. 10C showing the case of omitting the protruding portions and the
setback portion upper surface.

FIG. 11 is an exploded perspective view of the mating connector in
the first example as seen from the first perspective.

FIG. 12 is an exploded perspective view of the mating connector in

the first example as seen from the second perspective.

[DETAILED DESCRIPTION OF THE EMBODIMENTS]

[0014] Embodiments of the present disclosure are now described in detail.
Components with the same function are denoted with the same reference
characters and overlapping description is omitted.

[0015] In the description, a direction in which a connector and a mating
connector are inserted and extracted for retention of fitting and release is
referred to as a first direction (Z-direction). One side in the first direction
is referred to as Z1 side and the other side in the first direction is referred
to as Z2 side. They are indicated in the diagrams. As will be described in
more detail later, a second direction (Y-direction) substantially
perpendicular to the first direction (Z-direction) and a third direction (X-
direction) substantially perpendicular to both the first and the second
directions are also used in the description. One side in the second direction
is referred to as Y1 side and the other side in the second direction is

referred to as Y2 side. One side in the third direction is referred to as X1
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side and the other side in the third direction is referred to as X2 side. They
are indicated in the diagrams.
[0016] [First embodiment]

<First technical feature>

Referring to FIG. 1, a first technical feature provided by the connector
in a first embodiment of the present disclosure is described.
[0017] As shown in this diagram, a connector C1-p in this embodiment
includes a housing 1 and a terminal 2. The housing 1 includes a first part
11 and a second part 12. The first part 11 supports the terminal 2. The
second part 12 is positioned on one side in the first direction (on the Z1
side in this diagram) relative to the first part 11, and includes a receiving
portion 121.
[0018] The receiving portion 121 is open on one side in the first direction
(the Z1 side) and includes a wall portion 122 on one side (the Y1 side) in
the second direction, which is substantially perpendicular to the first
direction (Z-direction). In the example of this diagram, it also includes
wall portions 122 on the Y2, X1, and X2 sides in addition to the Y1 side.
[0019] The wall portion 122 extends upright in the first direction (Z-
direction), and includes an engagement hole 123 that penetrates the wall
portion 122 in the second direction (Y-direction).
[0020] The housing 1 includes a setback portion 13 on the other side (the
Z2 side) in the first direction relative to the engagement hole 123.
[0021] The setback portion 13 includes a first end face 131 facing one
side in the second direction (the Y1 side), a setback surface 132 continuous

with the first end face 131 and facing the other side in the first direction
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(the Z2 side), and a first wall surface 133 continuous with the setback
surface 132 and facing one side in the second direction (the Y1 side).
[0022] A mating connector C2-p is connected with the connector C1-p
(described in more detail later).
[0023] <Effects provided by the first technical feature>

The connector C1-p is mounted on a substrate and accommodated in
an inner space of an enclosure (not illustrated) together with the substrate.
Sealant is injected into the inner space of the enclosure to fix the substrate
and the connector C1-p. Here, assuming a connector without the setback
portion 13, such as shown in FIG. 2A, it may give rise to the following
ISsues.
[0024] As shown in FIG. 2A, the amount of sealant P1 injected is
process-controlled so that a controlled upper height of its level (indicated
by the black down-pointing triangle in the diagram) is lower than the
engagement hole 123. However, since the sealant P1 is fluid material that
is in sol form until it is cured with UV radiation, heating, or the like, the
sealant P1 will climb up the wall surface of the housing 1 due to the action
of surface tension, causing a rise p of the level.
[0025] When the level is immediately below the engagement hole 123 of
the connector, the rise p of the level due to surface tension causes the
sealant P1 to enter the receiving portion 121 through the engagement hole
123, which can lead to a poor contact with the mating connector C2-p due
to adhesion of the sealant P1 to the terminal 2, or hinder a body 3 of the
mating connector C2-p from being inserted into the receiving portion 121

due to interference of the sealant P1 that has entered the receiving portion
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[0026] This issue is not easy to address because the height of the rise p
varies with the surface condition of the housing 1, the characteristics of the
sealant P1, and the surrounding environment (such as temperature and
humidity).

[0027] In order to prevent this issue in the prior example (FIG. 2A), itis
necessary to secure a sufficient distance in the first direction (Z-direction)
between the controlled upper height of the level of the sealant P1 and the
engagement hole 123, also considering the variations in the height of the
rise p. However, if the controlled upper height of the level of the sealant
P1 is too low, electronic components or the like mounted on the substrate
can be exposed, rather than being buried in the sealant P1. By contrast,
when a dimension of the connector in the first direction (Z-direction) is
increased, there would be no need to lower the controlled upper height of
the level of the sealant P1; however, a larger dimension of the connector in
the first direction (Z-direction) would increase the size of the enclosure and
in turn of the entire device as well.

[0028] In the case of the connector C1-p having the setback portion 13
shown in FIG. 2B, when the controlled upper height of the level of the
sealant P1 is set on the Z2 side relative to the setback surface 132, the rise
p will occur against the first wall surface 133 and the setback surface 132.
This is because the setback portion 13 allows a longer creepage distance
from the level of the sealant P1 to the engagement hole 123.

[0029] This can prevent the rise p from occurring near the engagement

hole 123 (the first end face 131), thus eliminating the necessity to lower the
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controlled upper height of the level or increase the size of the connector
C1-p in the Z-direction considering the variations in the height of the rise p.
[0030] <Second technical feature>

With continuing reference to FIG. 1, a second technical feature
provided by the connector in the first embodiment of the present disclosure
is described. As shown in this diagram, the engagement hole 123 includes
an engagement hole first end 123a on one side (the X1 side) in the third
direction, which is substantially perpendicular to the first direction (Z-
direction) and the second direction (Y-direction), and an engagement hole
second end 123b on the other side in the third direction (the X2 side).
[0031] The setback surface 132 includes a setback surface first end 132a
on one side in the third direction (the X1 side), and a setback surface
second end 132b on the other side in the third direction (the X2 side).
[0032] The setback surface first end 132a is positioned on one side in the
third direction (the X1 side) relative to the engagement hole first end 123a,
while the setback surface second end 132b is positioned on the other side
in the third direction (the X2 side) relative to the engagement hole second
end 123b.
[0033] Although the example of this diagram includes a single
engagement hole 123, what is mentioned above also applies when there are
multiple engagement holes 123. The multiple engagement holes 123 have
engagement hole first ends 123a, respectively, and the setback surface first
end 132a is positioned on one side in the third direction (the X1 side)
relative to any of the engagement hole first ends 123a. Likewise, the

multiple engagement holes 123 have engagement hole second ends 123b,
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respectively, and the setback surface second end 132b is positioned on the
other side in the third direction (the X2 side) relative to any of the
engagement hole second ends 123b.
[0034] <Effects provided by the second technical feature>

The setback surface 132 (regardless of whether there is a single
engagement hole 123 or multiple engagement holes 123) includes the
setback surface first end 132a positioned further on the X1 side than the
farthest end of the engagement hole 123 on the X1 side, and the setback
surface second end 132b positioned further on the X2 side than the farthest
end of the engagement hole 123 on the X2 side. As a result, the creepage
distance from the level of the sealant P1 to the engagement hole 123
becomes long compared to a connector not including this feature. Hence, a
rise p occurring at a location without the setback portion 13 can be
hindered from flowing to the first end face 131 side and entering the
engagement hole 123.
[0035] [Second embodiment]

<Third technical feature>

Referring to FIG. 3, a third technical feature provided by the
connector in a second embodiment of the present disclosure is described.
As shown in this diagram, the first end face 131 of a connector C1-p-2 in
this embodiment is on one side in the second direction (the Y1 side)
relative to the engagement hole 123 (the first end face 131 protrudes). The
housing 1 includes a protruding portion 14 on one side in the third
direction (the X1 side) relative to the engagement hole first end 123a and a

protruding portion 14 on the other side in the third direction (the X2 side)
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relative to the engagement hole second end 123b, the protruding portions
14 being extended from the setback portion 13 to one side in the first
direction (the Z1 side).
[0036] The other components are the same as those of the connector C1-p
in the first embodiment.
[0037] <Effects provided by the third technical feature>

By positioning the first end face 131 of the setback portion 13 on one
side in the second direction (the Y1 side) relative to the engagement hole
123 (by making the first end face 131 protrude), the creepage distance from
the level of the sealant P1 to the engagement hole 123 can be further
increased. Moreover, by including the protruding portions 14, the sealant
P1 can be hindered from reaching the engagement hole 123 even if the
sealant P1 flows over the setback surface 132 from the setback surface first
end 132a or the setback surface second end 132b.
[0038] There is also an advantage of easy production since the geometry
including the first end face 131, the protruding portions 14, and the
engagement hole 123 in this embodiment can be molded as an integral
piece with the same Y-direction core of an injection molding die.
[0039] <Fourth technical feature>

Referring to FIGs. 1 and 3, a fourth technical feature provided by the
connector C1-p, C1-p-2 in the first and second embodiments of the present
disclosure will be described. As shown in the diagrams, the terminal 2
includes a body portion 21, a connecting portion 22, and a tip portion 23.
[0040] The body portion 21 is held in the first part 11. The connecting

portion 22 is on the other side in the first direction (the Z2 side) relative to
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the body portion 21 and is electrically connected with an electrode formed
on a substrate disposed on the other side in the first direction (the Z2 side)
relative to the housing 1. The tip portion 23 is on one side in the first
direction (the Z1 side) relative to the body portion 21, part of the tip
portion 23 being disposed in the receiving portion 121.
[0041] <Effects provided by the fourth technical feature>

Since the connector C1-p, C1-p-2 is a vertical connector such that the
receiving portion 121 of the housing 1 is open to the Z1 side and the
connector is mounted on a substrate first surface Bla of a substrate B1, the
mating connector C2-p can be inserted from the Z1 side and fitted into and
kept fitted with the connector C1-p, C1-p-2. Thus, even if the sealant P1 is
injected around the connector C1-p, C1-p-2, retention of fitting between
the connector C1-p, C1-p-2 and the mating connector C2-p is not hindered
as long as the sealant P1 does not enter the receiving portion 121.
[0042] <Fifth technical feature>

Referring to FIGs. 1 and 3, a fifth technical feature provided by the
connector C1-p, C1-p-2 in the first and second embodiments of the present
disclosure will be described. The receiving portion 121 accommodates and
holds at least part of the mating connector C2-p when the connector C1-p,
C1-p-2 is fitted with the mating connector C2-p, and the engagement hole
123 engages with an engaging portion 31 of the mating connector C2-p
when the connector C1-p, C1-p-2 is fitted with the mating connector C2-p.
[0043] <Effects provided by the fifth technical feature>

For example, given a prior example that is designed so that the mating

connector covers and fits on the connector (for example, Patent Literature
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1), the conventional connector will include an engaging protrusion on the
outer periphery of the housing, and the body of the conventional mating
connector will have a locking portion that is positioned on the outer side of
the housing when the mating connector is kept fitted on the conventional
connector.
[0044] In the case of this example, it is possible that sealant is injected at
the location of the locking portion and the locking portion interferes with
the sealant to prevent fitting. Alternatively, it is necessary to lower the
controlled upper height of the level of the sealant or to increase the Z-
direction dimension of the connector so that the level is at a height at
which it does not interfere with the locking portion.
[0045] By the virtue of the fifth technical feature provided by the
connector C1-p, C1-p-2, the engagement hole 123 is able to retain a state
of fitting between the connector C1-p (C1-p-2) and the mating connector
C2-p by engaging with the engaging portion 31 on the body 3 of the mating
connector C2-p. Accordingly, problems inherent in the design where the
mating connector covers and fits on the connector do not arise.
[0046] <Sixth technical feature>

Referring to FIG. 2B, a sixth technical feature provided by a module
including the connector C1-p, C1-p-2 in the first and second embodiments
of the present disclosure is described below. The module according to the
present disclosure is formed from an enclosure (not illustrated), the
connector C1-p (C1-p-2), the substrate B1, and the sealant P1.
[0047] The enclosure contains the connector C1-p of the first

embodiment or the connector C1-p-2 of the second embodiment and the
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substrate B1 in an inner space.
[0048] As shown in FIG. 2B, the sealant P1 is injected into the inner
space of the enclosure, where the level of the sealant P1 (the black down-
pointing triangle in the diagram) is on one side in the first direction (the Z1
side) relative to the substrate B1 and on the other side in the first direction
(the Z2 side) relative to the setback surface 132.
[0049] While FIG. 2B illustrates the features of the connector C1-p in the
first embodiment, the positional relationship between the substrate B1, the
setback surface 132, and the level of the sealant P1 is the same with the
connector C1-p-2 of the second embodiment.
[0050] <Effects provided by the sixth technical feature>

The module including the connector C1-p (C1-p-2) can achieve
waterproof features or explosion-proof features by means of the sealant P1.
When the module is provided with explosion-proof features, the connector
C1-p (C1-p-2) can be electrically connected with an external device via a
harness (an example of the mating connector). For example, in a case
where the external device is a power supply unit, the power supply unit can
also be provided with explosion-proof features, so that replacement of the
power supply unit is possible with the module left attached in a hazardous
area.
[0051] The components of the above-described embodiments may be
combined with each other unless they are incompatible. The material,
shape, dimensions, number, and arrangement of the components in
different aspects of the embodiments mentioned above are examples and

may be modified in design as desired if similar functionality can be
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attained.

[EXAMPLE]

[0052] A connector, a module, and a mating connector as a first example
will be described below with reference to FIGs. 4 to 12, as a detailed
example of design of the connector, the module, and the mating connector
of the embodiments described above.

[0053] Asshown in FIGs. 4 and 5, the module in this example is a device
that includes an enclosure K1, sealant P1, and a connector C1, and is
connected to a mating connector C2.

[0054] The enclosure K1 can be made of insulating material and includes
an inner space K11 as shown in FIG. 6. The inner space K11 houses the
connector C1 together with the substrate B1. As illustrated in FIG. 4, the
inner space K11 is filled with the sealant P1.

[0055] As shown in FIGs. 6 and 7, the connector C1 is mounted on the
substrate B1 from the first direction (Z-direction) to be used. In this
example, the connector C1 is disposed on the substrate B1 on one side in
the first direction (the Z1 side).

[0056] The substrate B1 includes the substrate first surface Bla, which is
a surface on one side in the first direction (the Z1 side), a substrate second
surface B1lb, which is a surface on the other side in the first direction (the
Z2 side), and an electrode B1c. The substrate B1 is disposed with the
connector C1 mounted on the substrate first surface Bla. The electrode
Blc is a through-hole electrode that is electrically connected through the
substrate first surface Bla and the substrate second surface B1b in a case

where the connecting portion of the terminal 2 of the connector C1 is a
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straight terminal type, and is a surface electrode formed on the substrate
first surface Bla in a case where the connecting portion of the terminal 2 of
the connector C1 is a surface mounting type. The substrate B1 is a two-
layer substrate consisting of two layers: the substrate first surface Bla and
the substrate second surface Blb, but it may also be a multilayer substrate
with three or more layers or may be a rigid substrate or a flexible substrate,
for example.

[0057] As shown in FIGs. 8 and 9, the connector C1 includes the housing
1 and at least one terminal 2 (two terminals 2 in this example).

[0058] The housing 1 is made of insulating material and includes the first
part 11 and the second part 12. The first part 11 supports the terminal 2.
The second part 12 is disposed on the Z1 side of the first part 11 and
includes the receiving portion 121, the receiving portion 121 including the
wall portion 122. The receiving portion 121 is open on the Z1 side. The
wall portion 122 extends upright in the first direction (Z-direction). As
depicted in the diagrams, the receiving portion 121 may be in a shape of a
substantially square pole (a substantially rectangular parallelopiped).
[0059] The receiving portion 121 is not limited to the shape of a
substantially square pole (a substantially rectangular parallelopiped) but
may be of any shape. Accordingly, the wall portion 122 can be walls in the
four directions, or if the receiving portion 121 is in the shape of a circular
cylinder, can be in the shape of a circular cylinder. The wall portion 122
may also consist of combination of other shapes.

[0060] The wall portion 122 on one side in the second direction (the Y1

side) includes at least one engagement hole 123 (two engagement holes
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123 in this example) that penetrates the wall portion 122 in the second
direction (Y-direction).

[0061] Furthermore, the housing 1 includes the setback portion 13 on the
Z2 side of the engagement holes 123. The setback portion 13 includes the
first end face 131 facing one side in the second direction (the Y1 side), the
setback surface 132 continuous with the first end face 131 and facing the
other side in the first direction (the Z2 side), and the first wall surface 133
continuous with the setback surface 132 and facing one side in the second
direction (the Y1 side).

[0062] The engagement hole 123 may include the engagement hole first
end 123a on the X1 side and the engagement hole second end 123b on the
X2 side; the setback surface 132 may include the setback surface first end
132a on the X1 side and the setback surface second end 132b on the X2
side; the setback surface first end 132a may be positioned on the X1 side
relative to all of the engagement hole first ends 123a; and the setback
surface second end 132b may be positioned on the X2 side relative to all of
the engagement hole second ends 123b.

[0063] In addition, the first end face 131 may be on the Y1 side relative
to the engagement hole 123 (the first end face 131 may protrude), such that
a setback portion upper surface 134 may be formed on the opposite side of
the setback surface 132,

[0064] The housing 1 may also include the protruding portion 14 on one
side in the third direction (the X1 side) relative to the engagement hole first
end 123a, and the protruding portion 14 on the other side in the third

direction (the X2 side) relative to the engagement hole second end 123b,
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the protruding portions 14 being extended from the setback portion 13 to
one side in the first direction (the Z1 side).

[0065] The protruding portion 14 on the X1 side may be positioned on
the X1 side relative to the engagement hole first ends 123a of all the
engagement holes 123, and the protruding portion 14 on the X2 side may
be positioned on the X2 side relative to the engagement hole second ends
123b of all the engagement holes 123. Each protruding portion 14 may
include a protruding portion first end 141 on the Z1 side, and the
protruding portion first end 141 may be positioned on the Z1 side relative
to the engagement hole 123.

[0066] Each protruding portion 14 may include a protruding portion
second end 142 on the Y1 side, and the protruding portion second end 142
may be at the same position as the first end face 131 in the second direction
(Y-direction).

[0067] As shown in FIGs. 10B and 10C, the protruding portions 14 and
the setback portion upper surface 134 may be omitted.

[0068] The first end face 131 may be a plane parallel to the ZX-plane or
may be inclined. The setback surface 132 may be a plane parallel to the
XY-plane or may be inclined. The first wall surface 133 may be a plane
parallel to the ZX-plane or may be inclined. The setback portion upper
surface 134 may be a plane parallel to the XY-plane or may be inclined.
[0069] As shown in FIGs. 8 and 9, the terminal 2 is formed of electrically
conductive material such as a metal plate, and includes the body portion 21,
the connecting portion 22, and the tip portion 23. The body portion 21 may
be held in the first part 11 of the housing 1. The connecting portion 22
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extends to the Z2 side relative to the body portion 21 and can be
electrically connected with an electrode formed on the substrate B1
disposed on the Z2 side of the housing 1. The tip portion 23 extends to the
Z1 side relative to the body portion 21, and a part of the tip portion 23 can
be configured to be positioned within the receiving portion 121 of the
housing 1.

[0070] When there are two or more terminals 2, the terminals 2 can be
spaced from each other in the second direction (Y-direction) and/or in the
third direction (X-direction). Also, the creepage distance of the housing 1
between neighboring terminals 2 can be sufficiently long so that the
terminals 2 are positioned at a distance that satisfies explosion-proof
features.

[0071] The connecting portion 22 of the terminal 2 may be of a straight
terminal type extending to the Z2 side, or of a surface mounting terminal
type extending to the Z2 side with the tip extending in the second direction
(Y-direction) or the third direction (X-direction).

[0072] As shown in FIGs. 11 and 12, the mating connector C2 may
include the body 3, at least one contact 4, and a wire 5.

[0073] The body 3 may be made of insulating material and include the
engaging portion 31 protruding to the Y1 side. The contact 4 may be
formed of electrically conductive material such as a metal plate, and may
be electrically connected with the wire 5 and at least partially
accommodated and held in the body 3.

[0074] At least part of the body 3 of the mating connector C2 may be

accommodated and held in the receiving portion 121 of the housing 1 when
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the mating connector C2 is fitted in the connector C1, and the engaging
portion 31 can be configured to engage with the engagement hole 123 so
that fitting with the connector C1 is retained. The engaging portion 31 may
be either of half lock type or full lock type. The diagrams show a half lock
type with tapers both on the Z1 and Z2 sides.
[0075] The number of contacts 4 may be either equal to or smaller than
the terminals 2. The contacts 4 may be configured to be electrically
connected with an external device via the wire 5. For example, in a case
where the external device is a power supply unit with a battery and a sensor
unit is mounted on the substrate B1, the connector C1 can be a double-pole
connector with two terminals, which is fit to and kept fitted with the
mating connector C2 so that the sensor unit on the substrate B1 can be
powered from the power supply unit.
[0076] <Ways of assembling the connector and sealing the inside of the
enclosure>

As shown in FIG. 8, the terminal 2 is inserted from the Z2 side of the
first part 11 of the housing 1, and the body portion 21 of the terminal 2 is
fixed by press fitting. At this point, the connecting portion 22 of the
terminal 2 is exposed on the Z2 side of the housing 1, and the tip portion
23 sits in the receiving portion 121 of the housing 1 and exposed.
[0077] Next, as shown in FIG. 6, the connector C1 is mounted on the
substrate first surface Bla of the substrate B1 by soldering, for example,
and the at least one terminal 2 of the connector C1 establishes electrical
connection with the electrode B1c. Next, the enclosure K1 is fixed in such

a position that the inner space K11 is open in Z1-direction, and the
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substrate B1 with the connector C1 mounted thereon is disposed at a
predefined position in the inner space K11 of the enclosure K1.
[0078] Sealant P1 is then injected into the inner space K11 as shown in
FIG. 4. As shown in FIG. 10, the amount of sealant P1 injected is
controlled so that the level of the sealant P1 is on the Z1 side relative to the
substrate first surface Bla and on the Z2 side relative to the setback surface
132. Next, the sealant P1 is cured. The sealant P1 may be cured with heat
when thermosetting resin is used, by UV radiation when UV curable resin
is used, or in any other manner.
[0079] <First modification>

The receiving portion 121 of the housing 1 of the connector C1 may
be in the shape of a substantially circular cylinder. In that case, the second
direction (‘Y-direction) is the normal direction passing through the center of
the substantially circular cylinder, and the third direction (X-direction) is a
direction parallel to the tangent to the substantially circular cylinder. The
first end face 131 may also run 360° continuously along the outer periphery
of the cylinder. In that case, the setback surface 132 will not include the
setback surface first end 132a and the setback surface second end 132b.
The first end face 131 may also be discontinuous in part of 360°. In that
case, the setback surface 132 will include the setback surface first end 132a
and the setback surface second end 132b.
[0080] <Second modification>

The receiving portion 121 of the housing 1 of the connector C1 is not
limited to being a circle or a square in the shape of its cross section parallel

to the XY-plane, but may have a cross-sectional shape that combines an arc,
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a polygon, and the like.
[0081] <Technical features and effects>
The connector C1 and the module that includes the connector C1
described in the example and modifications above at least have <the first to
5 sixth technical features> described above and provide <the effects provided

by the first to sixth technical features>.

[INDUSTRIAL APPLICABILITY]
[0082] The present disclosure is applicable to electronic devices such as
10  sensor devices that are used in, for example, plants and factories that

require explosion-proof features.
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WHAT IS CLAIMED IS:
[Claim 1]
A connector comprising a housing and a terminal, wherein
the housing includes
a first part supporting the terminal, and
a second part positioned on one side in a first direction relative
to the first part and including a receiving portion,
the receiving portion is open on the one side in the first direction and
includes a wall portion on one side in a second direction, the second
direction being substantially perpendicular to the first direction,
the wall portion extends upright in the first direction and includes an
engagement hole that penetrates the wall portion in the second direction,
the housing includes a setback portion on the other side in the first
direction relative to the engagement hole, and
the setback portion includes
a first end face facing the one side in the second direction,
a setback surface continuous with the first end face and facing
the other side in the first direction, and
a first wall surface continuous with the setback surface and

facing the one side in the second direction.

[Claim 2]
The connector according to Claim 1, wherein
the engagement hole includes

an engagement hole first end on one side in a third direction, the
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third direction being substantially perpendicular to the first direction and
the second direction, and
an engagement hole second end on the other side in the third
direction,
the setback surface includes
a setback surface first end on the one side in the third direction,
and
a setback surface second end on the other side in the third
direction,
the setback surface first end is positioned on the one side in the third
direction relative to the engagement hole first end, and
the setback surface second end is positioned on the other side in the

third direction relative to the engagement hole second end.

[Claim 3]
The connector according to Claim 1, wherein
the first end face is on the one side in the second direction relative to

the engagement hole.

[Claim 4]
The connector according to Claim 1, wherein
the engagement hole includes
an engagement hole first end on one side in a third direction, the
third direction being substantially perpendicular to the first direction and

the second direction, and
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an engagement hole second end on the other side in the third
direction, and
the housing includes a protruding portion on the one side in the third
direction relative to the engagement hole first end and a protruding portion
on the other side in the third direction relative to the engagement hole
second end, the protruding portions being extended from the setback

portion to the one side in the first direction.

[Claim 5]

The connector according to Claim 1, wherein

the terminal includes a body portion, a connecting portion, and a tip
portion,

the body portion is held in the first part,

the connecting portion is on the other side in the first direction
relative to the body portion, and is electrically connected with an electrode
formed on a substrate disposed on the other side in the first direction
relative to the housing, and

the tip portion is on the one side in the first direction relative to the
body portion, at least part of the tip portion being disposed in the receiving

portion.

[Claim 6]
The connector according to Claim 1, wherein
the receiving portion accommodates and holds at least part of a

mating connector when the connector is fitted with the mating connector,
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and

the engagement hole engages with an engaging portion of the mating

connector when the connector is fitted with the mating connector.

5 [Claim 7]
A module comprising:
the connector according to Claim 1;

a substrate;

an enclosure containing the connector and the substrate in an inner
10  space; and

sealant injected into the inner space, where a level of the sealant is on
the one side in the first direction relative to the substrate and on the other

side in the first direction relative to the setback surface.
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