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CONNECTOR AND CONNECTOR PAIR

RELATED APPLICATIONS

[0001] This application claims the benefit of and priority to Japanese Patent
Application No. 2022-136439 filed August 30, 2022, the contents of which are incorporated by

reference in their entirety herein.

TECHNICAL FIELD

[0002] The present disclosure relates to a connector and a connector pair.

BACKGROUND

[0003] Conventionally, board-to-board connectors have been used to electrically connect pairs
of parallel circuit boards to each other. This manner of connector includes a plurality of
terminals that are conductive members where a board connecting part of each terminal is
connected by solder to a wiring pattern or the like formed on a circuit board, and when the
connectors are mated and contact point parts of corresponding terminals come into contact with
each other, the wiring patterns of the corresponding pair of circuit boards mutually conduct.
Furthermore, a barrier is formed on each terminal to prevent spreading of melted solder from

the board connecting part to the contact point part (for example, see Patent Document 1).

[0004] FIGS. 11A and 11B are diagrams depicting a conventional terminal, where FIG. 11A is

a side view and FIG. 11B is a cross section view.

[0005] In the diagram, 861 is a terminal mounted in a housing of a connector (not depicted), a
member formed by bending a narrow strip shaped conductive metal plate, and includes: a long
narrow main body part 861c, a contact point part 861a formed at a first end of the main body
part 861c for contacting a counterpart terminal, and a board connecting part 861b formed at a
second end of the main body part 861¢ which is connected by solder to a wiring pattern or the

like formed on the circuit board (not depicted).
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[0006] Furthermore, as depicted in FIG. 11B, the contact point part 861la and the board
connecting part 861b have a plurality of plating layers formed thereon. In the diagram, 862 is
formed from a metal base material, for example, from a copper alloy such as beryllium copper.
In addition, 863a is a nickel plating layer formed as a base layer on the metal base material 862
and the thickness thereof is roughly 2 [um]. Furthermore, 863b is a palladium plating layer
formed on the nickel plating layer 863a and, for example, is composed of a palladium alloy
such as Pd-Ni alloy, and the thickness thereof is preferably 0.1 [um] or more. Furthermore,
863c is a gold plating layer formed on the palladium plating layer 863b and, for example, is
composed of a gold alloy such as Au-Co alloy, and the thickness thereof is preferably 0.3 [um]

Oor more.

[0007] As a result, for the contact point part 861a, electrical resistance can be reduced while
hardness and wear resistance can be improved, and favorable contact reliability can be
obtained. In addition, for the board connecting part 861b, favorable anti-corrosion and solder
wettability can be maintained while hardness and wear resistance can be improved.
Furthermore, the main body part 861c¢ includes the nickel plating layer 863a and the palladium
plating layer 863b formed on the nickel plating layer 863a, but there is no gold plating layer
863c.

[0008] In this manner, palladium plating layer 863b, which has inferior solder wettability
relative to the gold plating layer 863c, is formed on the surface so the main body part 861c
functions as a solder barrier so spreading of melted solder from the board connecting part 861b

to the contact point part 861a can be prevented.

[0009] [PRIOR ART DOCUMENTS]; PATENT DOCUMENTS ; [Patent Document 1]
Japanese Unexamined Patent Application 2006-294420

SUMMARY

[0010] However, with the conventional connector, a barrier must be formed between the board
connecting part 861b and the contact point part 861a and a solder barrier must be formed over
a broad area to fully prevent spreading of solder from the board connecting part 861b to the
contact point part 861a and this increases the distance from the board connecting part 861b to

the contact point part 861a, causing an increase in size of the terminal 861. In particular in
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recent years, board to board connectors have become smaller and lower in profile so increasing
the size of the terminal 861 and lengthening the distance from the board connecting part 861b
to the contact point part 861a is difficult. Since the size of the terminal 861 has been reduced
in conjunction with size reduction and a lower profile of the board to board connector, the
forming of a solder barrier between the board connecting part 861b and the contact point part

861ais difficult.

[0011] Herein, to resolve the conventional problems described above, an object is to provide a
connector and connector pair having a simple structure, low cost, and high reliability that
enable maintaining suitable solder wettability, improving connection strength with a board
connecting part, and reducing contact resistance of the contact point part without forming a

solder barrier.

[0012] To achieve this, a connector includes:

a housing, and a conductive member, wherein

the conductive member includes a main body part, a board connecting part positioned
at a first end of the main body part, and a contact point part positioned at a second end of the
main body part,

the main body part, board connecting part, and contact point part each include exposed
surfaces exposed outside of the housing,

the main body part, board connecting part, and contact point part each include a metal
base material and first to third layers formed on this metal base material, and

the first layer is a nickel or nickel alloy plating layer, the second layer is a platinum
group metal or platinum group metal alloy plating layer, the third layer is a gold or gold alloy
plating layer, the thickness of the second layer is 2 to 200 [nm], and the thickness of the third
layer is 0.2 to 15 [nm].

[0013] In another connector, the thickness of the third layer is 0.5 to 8 [nm].

[0014] In still another connector, the platinum group metal is palladium or a palladium alloy.

[0015] In still another connector, the first to third layers are formed on an extension surface of

the conductive member.
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[0016] In still another connector, each of the exposed surfaces are formed contiguously with

each other to form a single exposed surface.

[0017] In still another connector, the main body part, board connecting part, and contact point

part are positioned on the same transverse plane extending in the mating direction.

[0018] In still another connector, the board connecting part and contact point part are

positioned on the same straight line extending in the mating direction.

[0019] In still another connector, the conductive member is a plate shaped member and the
board connecting part and contact point part are formed on an extension surface of the plate

shaped member.

[0020] In still another connector, the area of the board connecting part is broader than the area

of the contact point part.

[0021] In still another connector, the conductive member is a shield member surrounding the

periphery of the connector.

[0022] In still another connector, the conductive member is a terminal for power or a terminal

for signals.

[0023] In still another connector, the conductive member is a reinforcement fitting.

[0024] A connector pair includes a connector according to the present disclosure and a mating

connector that mates with the connector.

[0025] The connector of the present disclosure enables maintaining suitable solder wettability,
improving connection strength of the board connecting part, and reducing contact resistance of
the contact point part without forming a solder barrier. In addition, the structure can be

simplified, the cost can be reduced, and the reliability is improved.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is a perspective view as viewed from the first connector side depicting the
positional relationship between the first connector and the second connector prior to mating

according to Embodiment 1.

[0027] FIG. 2 is an exploded view of the second connector according to Embodiment 1.

[0028] FIG. 3 is a cross section view when releasing the mating of the first connector and the

second connector.

[0029] FIG. 4 is a schematic cross section view in the vicinity of the surface of the second

terminal depicting a plating layer structure according to the present Embodiment.

[0030] FIG. 5 is a diagram depicting test results of solder wetting and spreading according to

Embodiment 1.

[0031] FIG. 6 is a table depicting test results for changes to the thickness of the second and
third layers in Embodiment 1.

[0032] FIG. 7 is a perspective view of a first connector and a second connector according to

Embodiment 2 prior to mating.
[0033] FIG. 8 is a perspective view of the second connector according to Embodiment 2.

[0034] FIG. 9 is a plan view of a state in which the first connector and second connector

according to Embodiment 2 are mated.

[0035] FIGS. 10A-10C are cross section views of the state in which the first connector and the
second connector according to Embodiment 2 are mated, where FIG. 10A is a cross section
view taken along the line A-A in FIG. 9, FIG. 10B is a cross section view taken along the line

B-B in FIG. 9, and FIG. 10C is a cross section view taken along the line C-C in FIG. 9.

[0036] FIGS. 11A and 11B are diagrams depicting a conventional terminal, where FIG. 11A is

a side view and FIG. 11B is a cross section view.
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DETAILED DESCRIPTION

[0037] Embodiments will hereinafter be described in detail with reference to the drawings.

[0038] FIG. 1 is a perspective view as viewed from the first connector side depicting the
positional relationship between the first connector and the second connector prior to mating
according to Embodiment 1. FIG. 2 is an exploded view of the second connector according to
Embodiment 1. FIG. 3 is a cross section view when releasing the mating of the first connector

and the second connector.

[0039] In the drawings, 101 is a connector of the present Embodiment and represents a second
connector as one of a pair of board to board connectors that are a connector pair. The second
connector 101 is a surface-mounted connector mounted on the surface of a second board that
is amounting member (not illustrated), and is mated with a first connector 1 that is a counterpart
connector. Furthermore, the first connector 1 is the other of the pair of board-to-board
connectors and is a surface mount type connector mounted on the surface of a first board (not

depicted) serving as a mounting member.

[0040] The first connector 1 and the second connector 101 according to the present
embodiment are preferably used to electrically connect the first board to the second board, but
can also be used to electrically connect other members. For example, the first board and the
second board are each a printed circuit board, a flexible flat cable (FFC), a flexible circuit board

(FPC), or the like as used in electronic devices or the like, but may be any type of board.

[0041] In addition, in the present embodiment, expressions indicating direction such as top,
bottom, left, right, front, rear, and the like used to describe the configuration and operation of
each part of the first connector 1 and the second connector 101 are relative rather than absolute
and are appropriate when each part of the first connector 1 and the second connector 101 are
in the positions depicted in the drawings; that said, these directions should be interpreted as

changing in accordance with the change in position when the position thereof is changed.

[0042] Furthermore, the first connector 1 has a first housing 11 as a counterpart housing
integrally formed of an insulating material such as synthetic resin. As depicted in the drawing,

the first housing 11 is a substantially rectangular body having a substantially rectangular thick
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plate shape, wherein a recessed part that is a substantially rectangular recess surrounded by a
periphery that mates with a second housing 111 of the second connector 101 is formed on the
side in which the second connector 101 is inserted, that is, on the mating surface 11a side (Z-
axis positive direction side). For example, the first connector 1 has dimensions of a length (a
size in the X-axis direction) of about 6 mm, a width (a size in the Y-axis direction) of about 2
mm, and a thickness (a size in the Z-axis direction) of about 0.6 mm. However, the dimensions
can be changed as appropriate. A first protruding part as an islet mated in the recessed groove
part 113 of the second connector 101 is integrally formed with the first housing 11 in the
recessed part, and a sidewall part extending parallel to the first protruding part is integrally
formed with the first housing 11 on both sides (the side of the positive Y-axis direction and the

side of the negative Y-axis direction) of the first protruding part.

[0043] A first terminal stowing internal cavity having a recessed groove shape is formed in
side surfaces on both sides of the first protruding part. In addition, a first terminal stowing outer
cavity having a recessed groove shape is formed in a side surface on the inside of the sidewall
part. Furthermore, in the case the first terminal stowing internal cavity and the first terminal
stowing outer cavity are collectively described, they are described as a first terminal stowing
cavity. Note that the first terminal stowing cavity is formed so as to pass through the bottom

plate 18 in the thickness direction (Z-axis direction).

[0044] In the present Embodiment, the first terminal stowing cavity is formed on both sides in
the width direction (Y-axis direction) of the first housing 11 while arranged in the longitudinal
direction of the first housing 11. Specifically, a plurality thereof (for example, 10) are formed
at a prescribed pitch (for example, about 0.35 [mm]) on both sides of the first protruding part.
Note that the pitch and the number of the first terminal stowing cavities can be changed as
appropriate. Furthermore, a plurality of first terminals 61 serving as terminals which are stowed
in each of the first terminal stowing cavities and installed on the first housing 11 are disposed

on both sides of each first protruding part at the same pitch.

[0045] The first terminal 61 is a member integrally formed by performing processing such as
punching and bending on a conductive metal plate, and includes a retained part 63 as a main
body part, a tail part 62 as a board connecting part connected to a lower end of the retained part
63, an upper connecting part 67 connected to an upper end of the retained part 63, a second

contact part 66 as a second contact point part facing the retained part 63 and connected to a
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lower end of the upper connecting part 67, a lower connecting part 64 connected to a lower end
of the second contact part 66, and an inner connecting part 65 connected to an end of the lower
connecting part 64 opposite the end the second contact part 66 is connected to. The first
terminals 61 are fitted into the first terminal stowing cavities from the mounting surface 11b,
which is the lower surface (Z-axis, negative direction surface) of the first housing 11, and the
retained part 63 is sandwiched from both sides by the side walls of the first terminal housing
outer cavities formed on the side surface inside the sidewall part so as to be fixed to the first

housing 11.

[0046] Furthermore, a first contact part 65a as a first contact point part bent upwards
approximately 180 degrees so as to protrude towards the second contact part 66 is connected
to the upper end of the inner connecting part 65. In addition, the upper connecting part 67
includes an inclined part 67a that descends in a straight line from the upper end downward or
with a gently curved shaped and a protruding part 67b at the lower end of the inclined part 67a
protruding toward the inside of the first housing 11 in the width direction. In a state of the first
terminal 61 being equipped in the first housing 11, the first contact part 65a and second contact

part 66 are positioned on the left and right sides of the recessed groove part and face each other.

[0047] The first terminal 61 is a member integrally formed by processing a metal plate, and
thus has a certain degree of elasticity. As is clear from this shape, the spacing between the first
contact part 65a and the second contact part 66 may vary elastically. That is, when the second
terminal 161 of the second connector 101 is inserted between the first contact part 65a and the
second contact part 66, this causes the spacing between the first contact part 65a and the second
contact part 66 to be elongated elastically. In addition, the tail part 62 is bent and connected to
the retained part 63, extends outward in the left-right direction (Y-axis direction), in other
words the width direction of the first housing 11, and is connected by soldering to a connection
pad coupled to a conductive trace on the first board. Note that the conductive trace is typically
a signal line but also may be a power line. In other words, the first terminal 61 may be a signal

terminal or may be a power terminal.

[0048] Furthermore, a first protruding end part as a mating guide part is disposed on each of
both longitudinal ends of the first housing 11. A mating recessed part is formed at each first

protruding end part. Furthermore, in the state in which the first connector 1 and the second
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connector 101 are mated together, the second protruding end part 122 included in the second

connector 101 is inserted into the mating recessed part.

[0049] In addition, a first reinforcement fitting 51 as a counterpart reinforcement fitting
equipped on the first housing 11 is mounted on the first protruding end part. The first
reinforcement fitting 51 includes a tail part 57¢ and contact arm part extending outward in the
longitudinal direction of the first housing 11. The contact arm part comes into contact with a
second reinforcement fitting 151 of the second connector 101 and the tail part 57c¢ is connected
by soldering to a connection pad coupled to a conductive trace on the first board. The

conductive trace is typically a power line or a ground line.

[0050] Next, the configuration of the second connector 101 will be described.

[0051] The second connector 101 that is a connector according to the present embodiment has
a second housing 111 that is a housing integrally formed of an insulating material such as
synthetic resin. As depicted in the figure, the second housing 111 has a substantially rectangular
thick plate-like shape that is a substantially rectangular parallelepiped. An elongated recessed
groove part 113 extending in a longitudinal direction (X-axis direction) of the second housing
111 and a second protruding part 112 as an elongated protruding part demarcating an outside
of the recessed groove part 113 and extending in the longitudinal direction of the second
housing 111 are integrally formed on the side fitted in the first connector 1 of the second
housing 111, in other words, on the side of a mating surface 111a (Z-axis negative direction
side). The second protruding part 112 is formed along both sides of the recessed groove part
113 and along both sides of the second housing 111. For example, the second connector 101
has dimensions of a length of approximately 5.2 [mm], a width of approximately 1.9 [mm],
and a thickness of approximately 0.5 [mm]. However, the dimensions can be changed as

appropriate.

[0052] In addition, the second terminals 161 that are terminals are equipped in each of the
second protruding parts 112 as conductive members. The same number of second terminals
161 as the first terminals 61 are disposed at a pitch corresponding to the first terminals 61. In
the recessed groove part 113, the side mounted on the second board, in other words, the side of

mounting surface 111b (Z-axis positive direction side) is closed by a bottom plate.
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[0053] Furthermore, a second protruding end part 122 as a mating guide part is disposed on
both ends in the longitudinal direction of the second housing 111. The second protruding end
part 122 is a thick member extending in the width direction (Y-axis direction) of the second
housing 111, where the two ends are connected to the two ends in the longitudinal direction of
the second protruding parts 112, and the upper surface thereof has a substantially square shape.
In a state in which the first connector 1 and the second connector 101 are mated together, the
second protruding end part 122 functions as an insertion protrusion inserted into a mating
recessed part of a first protruding end part provided in the first connector 1. In addition, a
second reinforcement fitting 151 that is a reinforcement fitting is attached to the second

protruding end part 122.

[0054] Note that the second terminal 161 and second reinforcement fitting 151 are members
integrated by over-molding (insert molding) with the second housing 111 and so do not exist
separately from the second housing 111 but for convenience of description, these are drawn

separate from the second housing 111 in FIG. 2.

[0055] The second terminal 161 that is a conductive member is a member integrally formed by
punching, bending, and the like processing of a conductive metal plate that is an elongated
curvilinear member extending in the mating direction of the second connector 101 so the
surface can be said to be an extension surface. Furthermore, the second terminal 161 includes
a contact part 165 as a contact point part, a connecting part 164 connecting to an upper end of
the contact part 165, a retained part 166 connected to an outer end of the connecting part 164,
and a tail part 162 as a board connecting part connected to a lower end of the retained part 166.
Note that in a comprehensive description, the retained part 166 and the connecting part 164 are

described as the main body part.

[0056] The tail part 162 extends toward an outer side of the second housing 111 and is
connected to a connection pad coupled to a conductive trace of the second board by soldering
or the like. Note that the conductive trace is typically a signal line but also may be a power line.

In other words, the second terminal 161 may be a terminal for signals or a terminal for power.

[0057] An inclined part 164a descending diagonally from the mating surface 111a side toward
the mounting surface 111b in a relatively straight line or gently curved is formed on the contact

part 165 of the connecting part 164. The protruding part 164b is formed on the retained part
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166 side of the connecting part 164 protruding outward in the width direction of the second
housing 111 at the boundary with the retained part 166.

[0058] In addition, the surfaces of the tail part 162, contact part 165, connecting part 164, and
retained part 166 are exposed to each side surface of the second protruding parts 112 and the
mating surface 111a. In other words, at least the tail part 162 that is the board connecting part,
the contact part 165 that is the contact point part, and the protruding part 164b and retained part
166 that are the main body part include exposed surfaces that are exposed outside the second
housing 111 and these exposed surfaces are formed mutually continuous, forming a single

exposed surface.

[0059] Furthermore, as depicted in FIG. 3, the tail part 162 that is the board connecting part,
the contact part 165 that is the contact point part, and the retained part 166 that is the main body
part are positioned on a transverse plane extending in the mating direction of the first connector

1 and the second connector 101.

[0060] The second reinforcement fitting 151 is a member integrally formed by performing
processing such as punching or bending on a conductive metal plate, and includes a center
cover part 157 as a main body part covering the outside of the second protruding end part 122

and a side cover part 153 connected to both the left and right ends of the center cover part 157.

[0061] The center cover part 157 includes a protruding end upper cover part 157a extending in
the width direction of the second housing 111 and covering a major portion of the upper surface
of the second protruding end part 122, a connection cover part 157b that is bent approximately
90 degrees and connected to an outer end edge of the second protruding end part 122 in the
protruding end upper cover part 157a, and a tail part 157c¢ as the board connecting part that is
bent and connected to the lower end of the connection cover part 157b and extends toward the
outside in a front-to-back direction (X-axis direction), in other words, in the longitudinal
direction of the second housing 111. The tail part 157c is connected to the connection pad
coupled to the conductive trace of the second board by soldering or the like. The conductive
trace is typically a power line or a ground line. Note that the tail part 157¢ may have an L shape

extending outward in the short direction of the second housing 111.
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[0062] In addition, the side cover part 153 includes a connection cover part 153a bent
approximately 90 degrees and connected at both left and right ends to the protruding end upper
cover part 157a and a side cover part 153b extending downward from the lower end of the
connection cover part 153a. A side surface of the side cover part 153b functions as a contact
point part and comes into contact with a contact arm part of a first reinforcement fitting 51.
The lower end of the side cover part 153b is connected to a connection pad of the second board
by soldering or the like. The connection pads are desirably coupled to a conductive trace of the

second board that functions as a power line or a ground line.

[0063] The second reinforcement fitting 151 that is a conductive member is a member
integrally formed by punching, bending, and the like processing of a conductive metal plate
that 1s a member extending in the mating direction of the second connector 101 so the surface
can be said to be an extension surface. Furthermore, the second reinforcement fitting 151 is
provided with the side surface of the side cover part 153b as a contact point part and the lower
end of the side cover part 153b as a board connecting part. Note that when described
collectively, the area of the side cover part 153b from the contact location with the first

reinforcement fitting 51 to the lower end thereof is described as the main body part.

[0064] Next, the operation of mating together the first connector 1 and the second connector

101 and the operation of releasing the mating with the above configuration will be described.

[0065] First, in the case of mating the first connector 1 and the second connector 101, the
operator brings the mating surface 11a of the first housing 11 of the first connector 1 and the
mating surface 111a of the second housing 111 of the second connector 101 into a state of
facing each other, aligns the position of the second protruding part 112 of the second connector
101 with the position of the recessed groove part corresponding to the first connector 1, and
aligns the position of the second protruding end part 122 of the second connector 101 with the
position of the mating recessed part corresponding to the first connector 1 to complete

alignment of the first connector 1 and second connector 101.

[0066] In this state, when the first connector 1 and/or the second connector 101 are moved in
a direction approaching the counterpart, in other words, in the mating direction (Z-axis
direction), the second protruding part 112 and the second protruding end part 122 of the second

connector 101 are inserted into the recessed groove part and the mating recessed part of the



WO 2024/047466 PCT/IB2023/058344
13

first connector 1. Consequently, when the fitting between the first connector 1 and the second
connector 101 is completed, the first terminal 61 and the second terminal 161 enter into a

conduction state.

[0067] Specifically, the second terminal 161 of the second connector 101 is inserted between
the first contact part 65a and the second contact part 66 of the first terminal 61, causing contact
between the first contact part 65a of the first terminal 61 and the contact part 165 of the second
terminal 161. As a result, the conductive traces coupled to the connection pads on the first
board to which the tail parts 62 of the first terminals 61 are connected become conductive with
the conductive traces coupled to the connection pads on the second board to which the tail parts
162 of the second terminals 161 are connected. Note that the protruding part 67b of the first
terminal 61 engages with the protruding part 164b of the second terminal 161 ensuring the
bond between the first terminal 61 and the second terminal 161 and ensures the mated state

between the first connector 1 and the second connector 101 is maintained.

[0068] In addition, the second protruding end part 122 is inserted in the mating recessed part
and the contact arm part of the first reinforcement fitting 51 comes into contact with the side
cover part 153b of the second reinforcement fitting 151 attached to the second protruding end
part 122. As a result, the conductive traces coupled to the connection pads on the first board to
which the tail part 57¢ of the first reinforcement fitting 51 is connected becomes conductive
with the conductive trace coupled to the connection pad on the second board to which the tail

part 157c of the second reinforcement fitting 151 is connected.

[0069] Next, in the case of releasing the mutually mated first connector 1 and second connector
101, mating of the first connector 1 and the second connector 101 is ensured by mutual ensured
joining of two rows of first terminals 61 lined up on both sides of the first protruding part of
the first connector 1 and two rows of the second terminals 161 lined up on both sides of the
recessed groove part 113 of the second connector 101; therefore, as depicted in FIG. 3, the
second connector 101 should be inclined relative to the first connector 1 by rotating centered
on the X-axis to release the first terminals 61 and second terminals 161 one row at a time. Note
that FIG. 3 depicts a transverse plane extending in the mating direction of the first connector 1
and the second connector 101 as a cross section and depicts a state of the joining for only one
row (row on left side of FIG. 3) of the first terminals 61 and second terminals 161 being in a

released state.
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[0070] After releasing the joining of the first row of first terminals 61 and second terminals
161, further rotation of the second connector 101 relative to the first connector 1 centered on
the X-axis rotates (clockwise direction in the example depicted in FIG. 3) the second terminals
161 in the second row (row on the right side in FIG. 3) centered on the protruding parts 164b
of the second terminals 161 engaged with the protruding parts 67b of the first terminals 61.
Herein, the portion of the second terminal 161 where the contact part 165 is connected to the
connecting part 164 is pressed against the first contact part 65a of the first terminal 61
protruding toward the second contact part 66 and this moves in an arc centered on the
protruding part 164b and as an inclined part 164a having a relatively long straight line or
gradual curve is formed in this portion, the movement is smooth with relatively little resistance.
Therefore, the joining of the first terminals 61 and second terminals 161 in the second row can
be released with application of a weaker force than for the joining of the first terminals 61 and

second terminals 161 of the first row.

[0071] In other words, the amount of force required to release mating of the first connector 1
and second connector 101 has a first peak when releasing the joining of the first terminals 61
and second terminals 161 of the first row and a second peak when releasing the joining of the
first terminals 61 and second terminals 161 of the second row. In the present Embodiment, the
second terminals 161 include inclined part 164a having a relatively long straight line or gradual
curve so the second peak is lower. Therefore, mating of the first connector 1 and second

connector 101 can easily be released.

[0072] Next, the configuration of the plating layer formed on the extension surface that is the
surface of the second terminal 161 and the second reinforcement fitting 151 that are conductive

members, will be described.

[0073] FIG. 4 is a schematic cross section view in the vicinity of the surface of the second
terminal depicting a plating layer structure according to the present Embodiment; FIG. 5 is a
diagram depicting test results of solder wetting and spreading according to Embodiment 1; and
FIG. 6 is a table depicting test results for changes to the thickness of the second and third layers

in Embodiment 1.
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[0074] In the present Embodiment, the area near the surface over the entirety of the second

terminal 161 that is the conductive member has the layer configuration as depicted in FIG. 4.

[0075] In the diagram, 91 is a conductive metal base material that constitutes the second
terminal 161 and second reinforcement fitting 151 that are conductive members and, for

example, are composed of copper (Cu) or a copper alloy.

[0076] In addition, 92 is a plating layer formed on the outer surface of the metal base material

91 and includes a first layer 92a, a second layer 92b, and a third layer 92c.

[0077] The first layer 92a is a nickel (Ni) or nickel alloy plating layer and the thickness thereof
is preferably 1 to 3 [um]. Note that the first layer 92a has the function of preventing diffusion
of copper from the metal base material 91 to the second layer 92b and third layer 92c.

[0078] The second layer 92b is a platinum group metal or platinum group metal alloy plating
layer and the thickness thereof is preferably 2 [nm] or more. Note that from a cost or the like
perspective, the thickness is preferably 200 [nm] or less so the thickness can be said to be
preferably 2 to 200 [nm]. Furthermore, from the perspective of sufficiently preventing mutual
diffusion of the metal of the first layer 92a and the metal of the third layer 92c, the thickness
thereof is more preferably 5 to 25 [nm]. In addition, any of ruthenium (Ru), thodium (Rh),
palladium (Pd), osmium (Os), iridium (Ir), or platinum (Pt) can be selected as the platinum
group metal; however, the most preferred is palladium. Furthermore, examples of platinum
group metal alloys include: any alloy containing 50 [%] or more of ruthenium, rhodium,
palladium, osmium, iridium, or platinum; however, a palladium alloy containing 50 [%] or

more of palladium (for example, PdNi or the like) is more preferable.

[0079] The third layer 92c is a gold or gold alloy plating layer and the thickness thereof is
preferably 0.2 to 15 [nm] and more preferably 0.5 to 8 [nm]. In addition, examples of gold
alloys include: gold alloys containing 90 [%] or more gold (for example, AuCo, AuCu, AuNi,
AuFe, and the like). However, in the case of an alloy with a platinum group metal, a gold alloy

with 20 [%] or more of gold (for example, AuPd, AuPt, or the like) is sufficient.

[0080] In the present Embodiment, the numerical range of the thicknesses of the second layer

92b and the third layer 92¢ are set based on experimental results (test results) such as those
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depicted in the table in FIG. 6. In FIG. 6, the horizontal axis indicates the numerical values
[nm] of the thickness of the second layer 92b and the vertical axis indicates the numerical
values [nm] of the thickness of the third layer 92¢. In addition, each of the cells (boxes) of the
table indicate test results of contact resistance tests, soldering strength tests, and solder
wettability tests evaluated using one of the symbols O, A, and X. The symbol O means good,

the symbol A means somewhat good, and the symbol x means failed.

[0081] In the experiment, a plating layer 92 was formed on the surface of each of the test pieces
of a prescribed size composed of the metal base material 91 so as to achieve second layer 92b
and third layer 92¢ thicknesses with a numerical value corresponding to each cell. Next, each
of the test pieces were used to perform contact resistance tests, soldering strength tests, and
solder wettability tests. Note that as depicted in FIG. 6, the thickness of the second layer 92b
was varied from O to 200 [nm] and the thickness of the third layer 92¢ was varied from 0 to 20

[nm].

[0082] In the contact resistance test, the level of contact resistance on the plating layer 92
surface of each test piece was measured. The test pieces with a contact resistance less than a
first threshold were evaluated as good, test pieces with a contact resistance above the first
threshold but below a second threshold were evaluated as somewhat good, and test pieces with

contact resistance above the second threshold were evaluated as failed.

[0083] In addition, in the soldering strength test, additional test pieces were soldered to the
plating layer 92 surface of each test piece. A tensile force was applied to these separate test
pieces and the tensile force causing the soldered portion to break was measured. Test pieces
with a tensile force above a first threshold were evaluated as good, test pieces with a tensile
force lower than the first threshold but above a second threshold were evaluated as somewhat
good, and test pieces with a tensile strength less than the second threshold were evaluated as

failed.

[0084] Furthermore, as depicted in FIG. 5, in the solder wettability test, several solder balls
(for example, particle diameter approximately 0.6 [mm]) were placed on the surface of each
test piece plating layer 92 and a heating device (for example, a solder reflow oven) was used,
and the spread diameter after heating was measured. Test pieces where the spread diameter was

less than a first threshold were evaluated as good, test pieces where the spread diameter were
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greater than the first threshold but less than a second threshold were evaluated as somewhat
good, and test pieces with a spread diameter greater than the second threshold were evaluated

as failed.

[0085] As depicted in FIG. 6, in the experimental results, there were no failures in test result
evaluation for a second layer 92b thickness in the range of 2 to 200 [nm] and a third layer 92¢
thickness in the range of 0.2 to 15 [nm] and so can be used as the second terminal 161 thatis a
conductive member. Furthermore, when the thickness of the third layer 92¢ was restricted to
the range of 0.5 to 8 [nm], the test results did not include failure or somewhat good evaluation,
in other words, the test result evaluation was good for all cases; therefore, this was found to be
more desirable. Note that from FIG. 6, it is anticipated that test result evaluations will all be
good for a second layer 92b thickness of greater than 200 [nm], but when considering cost and
the like, a value greater than 200 [nm] is not realistic so the upper limit of the thickness of the

second layer 92b was set to 200 [nm].

[0086] As depicted in FIG. 5, if the thickness of the third layer 92¢ that is a gold or gold alloy
plating layer is thin, the spread diameter of solder is reduced, in other words, the wettability of
solder is reduced, suppressing spreading of solder and preventing spreading of solder to the
contact part 165 that is the contact point part. On the other hand, when wettability is reduced,
soldering the tail part 162 is difficult, and strength of the soldered portion is reduced leading to
reduced soldering strength of the tail part 162 on the second board surface. In addition, if the
thickness of the third layer 92c¢ that is a gold or gold alloy plating layer is thin, contact resistance
increases and in addition, the third layer 92¢ wears more readily. However, forming the second
layer 92b that is a platinum group metal or platinum group metal alloy plating layer below the
third layer 92c with a prescribed thickness or thicker, enables reducing the contact resistance

of the third layer 92¢ and also prevents wear.

[0087] In this manner, by setting the thickness of the third layer 92¢ to 0.2 to 15 [nm] and the
thickness of the second layer 92b below the third layer 92¢ to 2 to 200 [nm], solder wettability
can be suitably maintained, connection strength of the tail part 162 can be improved, while
solder spread can be suppressed and contact resistance of the contact part 165 can be reduced

without forming a solder barrier.
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[0088] Note that in the present Embodiment, the thicknesses of the second layer 92b and third
layer 92¢ were measured using X-ray electron spectroscopy, commonly known as XPS. XPS
is a method for measuring components of a sample and in general can measure substances with
a depth of roughly 0.2 to 6 [nm]. In addition, the sample surface layer is scraped by ion
sputtering (sputter etching using ions). Ion sputtering can be used to scrape roughly 0.2 to 1

[nm]. Note that the amount of scraping can be adjusted.

[0089] In the present Embodiment, measurement was performed by repeating the operations
of measuring a sample surface substance using XPS, scraping the surface layer of the sample
using ion sputtering, and measuring a sample surface substance using XPS. For example, after
measuring the third layer 92¢ that is the surface layer using XPS and detecting gold or gold
alloy, just 0.2 [nm] of the third layer 92c that is the surface is scraped using ion sputtering;
next, in measuring using XPS, if gold or gold alloy can be detected, the thickness of the third

layer 92¢ composed of gold or gold alloy can be determined to be 0.2 [nm] or more.

[0090] In this manner, in the present Embodiment, the second connector 101 includes a second
housing 111 and second terminal 161. Furthermore, the second terminal 161 includes a retained
part 166 and connecting part 164, a tail part 162 positioned at a first end of the retained part
166, and a contact part 165 positioned at a second end of the connecting part 164; where the
retained part 166 and connecting part 164, tail part 162, and contact part 165 each include
exposed surfaces exposed outside of the second housing 111; the retained part 166 and
connecting part 164, tail part 162, and contact part 165 each include a metal base material 91
and a first layer 92a, second layer 92b, and third layer 92c formed on the metal base material
91; the first layer 92a is a nickel or nickel alloy plating layer, the second layer 92b is a platinum
group metal or platinum group metal alloy plating layer, the third layer 92¢ is a gold or gold
alloy plating layer, the thickness of the second layer 92b is 2 to 200 [nm], and the thickness of
the third layer 92¢ is 0.2 to 15 [nm].

[0091] Thus, solder wettability can be suitably maintained enabling improving the connection
strength of the tail part 162 and prevention of solder spread and reduction of contact resistance
of the contact part 165 can be achieved without forming a barrier. Therefore, a solder barrier
no longer needs to be formed for second terminals 161 of very small size used for an extremely
small and low profile second connector 101; enabling simplifying the structure of the second

connector 101, reducing cost, and improving reliability.
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[0092] In addition, the thickness of the third layer 92c is preferably 0.5 to 8 [nm]. Furthermore,
the platinum group metal is preferably palladium or palladium alloy. Furthermore, the first
layer 92a, the second layer 92b, and the third layer 92¢ are formed on the extension surface of
the second terminal 161. Furthermore, each of the exposed surfaces is formed contiguously and
so form a single exposed surface. Furthermore, the retained part 166 and connecting part 164,
tail part 162, and contact part 165 are positioned on the same transverse plane extending in the
mating direction. Furthermore, the side surface and lower end of the side cover part 153b of
the second reinforcement fitting 151 are positioned on the same straight line extending in the

mating direction.

[0093] Next, Embodiment 2 will be described below. Note that, for portions having the same
structure as that of Embodiment 1, descriptions thereof are omitted by giving the same
reference numerals thereto. Moreover, descriptions of the same operations and effects as those

of Embodiment 1 will be omitted.

[0094] FIG. 7 is a perspective view of a first connector and a second connector according to
Embodiment 2 prior to mating. FIG. 8 is a perspective view of the second connector according
to Embodiment 2. FIG. 9 is a plan view of a state in which the first connector and second
connector according to Embodiment 2 are mated. FIGS. 10A-10C are cross section views of a
state in which the first connector and second connector according to Embodiment 2 are mated.
Note that in FIGS. 10A-10C, FIG. 10A is a cross section view taken along the line A-A in FIG.
9, FIG. 10B is a cross section view taken along the line B-B in FIG. 9, and FIG. 10C is a cross

section view taken along the line C-C in FIG. 9.

[0095] In the drawings, 201 represents a first connector as one of a pair of substrate-to-
substrate connectors, which are connectors in the present embodiment. The first connector 201
is a surface mounting type receptacle connector mounted on a surface of a first board (not
shown) serving as a mounting member, and is mated together with a second connector 301
serving as a counterpart connector. In addition, the second connector 301 is the other of the
pair of board-to-board connectors and is a surface mounting type plug connector mounted on

a surface of a second board (not shown) serving as a mounting member.
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[0096] Note that the first connector 201 and the second connector 301 of the connector pair
according to the present Embodiment are preferably used to electrically connect the first board
to the second board but can also be used to electrically connect other members. For example,
the first board and the second board are each a printed circuit board, a flexible flat cable, a
flexible circuit board, or the like as used in electronic devices or the like, but may be any type

of board.

[0097] Furthermore, in the present Embodiment, expressions indicating direction such as up,
down, left, right, front, rear, and the like used to describe a configuration and operation of each
part of the connector pair first connector 201 and the second connector 301 are relative rather
than absolute and are appropriate when each part of the first connector 201 and the second
connector 301 are in positions depicted in the drawings. However, these directions should be
interpreted as changing in accordance with a change in position when the position thereof is

changed.

[0098] Furthermore, the first connector 201 has: a first shield 250 as a first outer side shield,
which is a receptacle shield formed by punching, drawing, or the like process on a conductive
metal plate; and a first housing 211 as a counterpart housing integrally formed by an insulating
material such as a synthetic resin or the like. The first housing 211 has: a flat bottom plate 218;
and first protruding parts 213 serving as a pair of protrusions protruding upwardly from an
upper surface of the bottom plate 218. The first protruding parts 213 as a whole are positioned
more to an inner side in a width direction (Y-axis direction) of the first connector 201 than two

side ends of the bottom plate 218.

[0099] Each of the first protruding parts 213 is an essentially rectangular member extending in
a longitudinal direction (X-axis direction) of the first connector 201, and a plurality of first
terminal stowing cavities 215 (three in the example depicted in the drawings) are formed in the
longitudinal direction at a prescribed pitch (for example, 0.35 [mm]) from inside surfaces
facing each other to an upper surface. Note that the pitch and the number of the first terminal
stowing cavities 215 can be changed as appropriate. Furthermore, a plurality of first terminals
261 serving as terminals which are housed in each of the first terminal stowing cavities 215
and installed on the first housing 211 are disposed on two sides of each of the first protruding
parts 213 at the same pitch. In other words, a plurality of the first terminals 261 are disposed

along each first protruding part 213 to form a pair of parallel terminal group rows. Note that
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the first terminal stowing cavity 215 is formed so as to penetrate the bottom plate 218 in the

plate thickness direction (Z-axis direction).

[0100] In addition, shield plate stowing slits are formed as slits in the vicinity of both ends of
the first protruding part 213 in the longitudinal direction and a shield plate 256 is stowed as a
first inner shield in this shield plate stowing slit. In the example depicted in the drawings, the
shield plate stowing slit extends continuously from the upper surface of the first protruding part
213 to the inside surface and the outer surface, and is further formed so as to penetrate the
bottom plate 218 in the plate thickness direction from the inside surface and outer surface. Note
that the bottom plate 218 between the first protruding parts 213 is a thick wall part whose
thickness (dimension in the Z-axis direction) is thicker than other locations, and an opening
penetrating in the plate thickness direction is formed at a position corresponding to the shield
plate stowing slits and in the vicinity thereof with regard to the longitudinal direction of the

first connector 201.

[0101] In addition, in an outer side in the width direction of the first connector 201 in the first
protruding part 213, an outer side recess 213a is formed, which recesses inwardly, in a range
closer to a center in the longitudinal direction than the shield plate stowing slits. The outer side
recess 213a is formed so as to extend in a vertical direction (Z-axis direction) from the upper
surface of the first protruding part 213 to the lower surface of the bottom plate 218, such that
the bottom plate 218 is not present on the outer side in the width direction of the first connector

201 from the outer side recess 213a.

[0102] Furthermore, first high-frequency terminal supporting parts 216 serving as a pair of
supporting parts protruding upwardly from the upper surface of the bottom plate 218 are
formed more on an outer side of the shield plate stowing slit with regard to the longitudinal
direction of the first connector 201. The first high-frequency terminal supporting part 216
includes a first high-frequency terminal stowing groove as a high-frequency terminal stowing
groove extending in the vertical direction. Furthermore, a first high-frequency terminal 271 is
stowed in this first high-frequency terminal stowing groove as a high-frequency terminal.
Furthermore, a first high-frequency terminal stowing opening serving as an opening
penetrating the bottom plate 218 in the plate thickness direction is formed below and in front

of the first high-frequency terminal stowing groove.
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[0103] Furthermore, a connecting end, which is connected to the first shield 250, is present at
an outermost end of the bottom plate 218 with regard to the longitudinal direction and the width
direction of the first connector 201. The first shield 250 is integrated with the first housing 211
by over-molding or insert molding. In other words, the first housing 211 is molded by filling a
cavity of a mold, in which the first shield 250 is set inside in advance, with an insulating
material such as synthetic resin or the like, and is integrally connected to the first shield 250 at

the connecting end.

[0104] The first shield 250 is a member integrally formed by punching, drawing, or the like
process on a conductive metal plate, and is an essentially rectangular frame-like member when
viewed from above, in other words, in plan view, which surrounds an entire circumference of
the first housing 211. Furthermore, with the present Embodiment, the first shield 250 includes
a pair of long side parts 250a extending in a straight line in the longitudinal direction of the
first connector 201, a pair of short side parts 250b extending in a straight line in the width
direction of the first connector 201, and four corner parts 250c bent at approximately 90 degrees
that connect ends of the long side parts 250a to ends of the short side parts 250b, that are

members functioning as a conductive member.

[0105] Furthermore, the first shield 250 contains: an outer wall 252; an inner wall 251
essentially parallel to the outer wall 252 on an inner side of the outer wall 252; and a coupling
part 253 that connects and integrates an upper end of the outer wall 252 with an upper end of
the inner wall 251. While the outer wall 252 is a continuous wall over an entire circumference,
the inner wall 251 is separated into a linear part 251a and a curved part 251b by slit parts 253a
formed at two ends of each corner part 250c. The linear part 251a is a linear portion in plan
view and corresponds to the long side part 250a and the short side part 250b. Furthermore, the
curved part 251b is a curved portion in plan view and corresponds to the corner part 250c. Note
that the slit part 253a is a notch that starts at an upper end of the coupling part 253, extends
downwardly through the inner wall 251, and is opened at a lower end of the inner wall 251.
Therefore, in the coupling part 253, a portion adjacent to the outer wall 252 is continuous over
an entire circumference, while a portion adjacent to the inner wall 251 is separated by the slit
part 253a into portions corresponding to the long side part 250a and the short side part 250b
and a portion corresponding to the corner part 250c. Note that an enclosed space surrounded

on the circumference by the portions corresponding to the long side part 250a, the short side
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part 250b and the corner part 250c of the inner wall 251 is a stowing part 250d in which the

second connector 301, which is a plug connector, is inserted and stowed.

[0106] Furthermore, the linear part 251a of the inner wall 251 has: a bent end part 251d
connected to a lower end thereof;, and an engaging recessed part 251¢ formed above the bent
end part 251d. The bent end part 251d is a portion bent such that a tip end thereof points inward
diagonally and downward of the stowing part 250d, and the connecting end of the bottom plate
218 1s connected to a portion thereof. In other words, the linear part 251a is connected to the
first housing 211. In contrast, the curved part 251b does not have the bent end part 251d and is

not connected to the first housing 211.

[0107] The engaging recessed part 251¢ functions as a contact point part, and is a portion that
engages and comes into contact with an engaging protruding part 352¢ formed on an outer wall
352 of a second shield 350 provided on the second connector 301 when the first connector 201
and second connector 301 are mated together, and extends linearly in the longitudinal direction
and the width direction of the first connector 201. As described above, each linear part 251a is
relatively flexible and can be elastically deformed in a direction of approaching or separating
from the outer wall 252, since two ends are separated from the other portion by the slit part
253a. Note that the engaging recessed part 251¢ is formed in a recessed shape to enable
engaging with the engaging protruding part 352¢; however, the lower end of the linear part
251a of the inner wall 251 may extend to the upper end of the bent end part 251d and this
extended area may function as a contact point part with the engaging protruding part 352¢. On
the contrary, in the case that the outer wall 352 of the second shield 350 is not provided with
the engaging protruding part 352¢, an engaging protruding part may be formed on the inner
wall 251 in place of the engaging recessed part 251c, functioning as a contact point part with

the outer wall 352.

[0108] A flange part 254 serving as an outwardly extending flat part is connected to the lower
end of the outer wall 252 through the bent part bent at an angle of approximately 90 degrees.
The bent part and the flange part 254 are connected to the lower end of the outer wall 252 in a

continuous manner around the entire periphery.

[0109] The flange part 254 functions as a board connecting part, a lower surface of which is

parallel to the surface of the first board and is a portion connected by soldering or the like to
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the connection pad on the surface. The connection pad is typically connected to a ground line.
Furthermore, in addition to being continuous around the entire periphery, the outer wall 252
has an upper end thereof connected to a coupling part 253, a lower end thereof connected to
the flange part 254, and therefore has relatively high rigidity, and does not readily deform. In
the present Embodiment, an example is described where the flange part 254 is connected to the
lower end of the outer wall 252 continuously over the entire circumference, but the flange part

may be connected only to a portion if relatively high rigidity is not required.

[0110] The first shield 250, which is a conductive member, is a member integrally formed by
punching, drawing, and the like processing of a conductive metal plate that is a curvilinear
member extending in the mating direction of the first connector 201 so the surface can be said
to be an extension surface. Furthermore, the first shield 250 includes an engaging recessed part
251c as a contact point part, a coupling part 253 connected to the upper end of the inner wall
251 that forms the engaging recessed part 251¢, an outer wall 252 with an upper end connected
to the coupling part 253, and a flange part 254, with a lower end connected to the outer wall
252, as a board connecting part. Note that in a collective description, the area of the inner wall
251 from the engaging recessed part 251c to the lower end of the outer wall 252, including the
coupling part 253, is described as a main body part. With the present Embodiment, the plating
layer 92 including the first, second and third layers 92a, 92b, and 92¢ are formed on the

extension surface of the first shield 250, which is a conductive member.

[0111] Furthermore, when the first housing 211 is connected to the first shield 250 in the
stowing part 250d, a first recessed part 212 that mates with the second connector 301 is formed
in the stowing part 250d, which is a recess with a circumference surrounded by the inner wall
251 and a lower portion that is demarcated by the bottom plate 218. Furthermore, an inner
recessed groove part 212a, which is an elongated recessed part extending in the longitudinal
direction of the first connector 201, is formed between the pair of first protruding parts 213 as
a portion of the first recessed part 212. Furthermore, an outer recessed groove part 212¢, which
is an elongated recessed part extending in the longitudinal direction of the first connector 201,
is formed between the first protruding parts 213 and the inner wall 251 as a portion of the first
recessed part 212. Furthermore, mating recessed parts 212b are formed at two outer ends of the
first protruding part 213 with regard to the longitudinal direction of the first connector 201 as
a portion of the first recessed part 212.
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[0112] The first terminal 261 is a member integrally formed by punching, bending, or the like
process on a conductive metal plate, and has: a retained part; a tail part serving as a board
connecting part connected to a lower end of the retained part; an upper connecting part
connected to an upper end of the retained part; and a lower connecting part connected to a
lower end of the upper connecting part. Furthermore, a bent contact part 265a is formed in the
vicinity of a lower end of the upper connecting part so as to bulge inward in the width direction
of the first connector 201. The contact part 265a functions as a contact point part and is the
portion that comes into contact with a second terminal 361 provided on the second connector

301.

[0113] Note that the first terminal 261 is not necessarily attached to the first housing 211 by
press fitting, but may be integrated with the first housing 211 by over-molding or insert
molding. Herein, for convenience of description, a case in which the retained part is pressed

into and retained by the first terminal stowing cavity 215 will be described.

[0114] In addition, the tail is connected to the connection pad coupled to the conductive trace
of the first board by soldering or the like. Note that the conductive trace may be a power line
that supplies power, but is typically a signal line. In addition, the signal line is described
assuming that the signal line does not transmit a high-frequency signal, but rather transmits a
signal of normal frequency (for example, frequency less than 10 [GHz]), which is lower in

frequency than high-frequency signals.

[0115] The first terminal 261 is inserted from a mounting surface 201b that is the lower surface
(Z-axis, negative direction surface) of the first connector 201 into the first terminal stowing
cavity 215, and is secured in the first housing 211. In this state, in other words, in a state in
which the first terminals 261 are installed in the first housing 211, the contact parts 265a
protrude from an inside surface of the first protruding parts 213 into the inner recessed groove

parts 212a and face each other.

[0116] The first high-frequency terminal 271 is a member integrally formed by punching,
bending, and the like processing of a conductive metal plate that is an elongated curvilinear
member extending in the mating direction of the first connector 201 so the surface can be said
to be an extension surface. In addition, the first high-frequency terminal 271 includes a retained

part, a tail part connected to the lower end of the retained part as a board connecting part, and
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an upper connecting part connected to the upper end of the retained part. In addition, the upper
connecting part is bent in an approximate S-shape when viewed from the longitudinal direction
of the first connector 201, and a portion bent so as to bulge out toward the center in the width
direction of the first connector 201 is a contact part 275a. The contact part 275a functions as a
contact point part and is the portion that comes into contact with a second high-frequency

terminal 371 provided on the second connector 301.

[0117] Note that the first high-frequency terminal 271 is not necessarily attached to the first
housing 211 by press fitting but may be integrated with the first housing 211 by over-molding
or insert molding. Herein, for convenience of description, a case in which the retained part is
pressed into and retained by the first high-frequency terminal stowing groove of the first high-

frequency terminal supporting part 216 will be described.

[0118] In addition, the tail is connected to the connection pad coupled to the conductive trace
of the first board by soldering or the like. Note that the aforementioned conductive traces are
signal lines, which are typically described as transmitting high-frequency signals of high-

frequency (for example, frequency of 10 [GHz] or higher), such as RF signals.

[0119] The first high-frequency terminal 271 is press-fit from the mounting surface 201b into
the first high-frequency terminal stowing groove of the first high-frequency terminal
supporting part 216 positioned in a mating recessed part 212b and secured to the first housing
211. In this state, in other words, in a state in which the first high-frequency terminals 271 are
installed in the first housing 211, the contacting parts 275a of the pair of first high-frequency

terminals 271 face mutually opposite directions.

[0120] The shield plate 256 is a member integrally formed by punching, bending, or the like
process on a conductive metal plate, and has: a center part 258; and a pair of side parts
connected to two sides of the center part 258. The center part 258 bulges outward in the
longitudinal direction of the first connector 201, the tip thereof bulges outward in the
longitudinal direction of the first connector 201, and the outer surface includes a contact part
258c. The contact part 258c functions as a contact point part and comes into contact with an
inner wall 351 of the second shield 350 provided on the second connector 301. In addition, the

lower end of the side part functions as a tail part, which is a board connecting part, and is a
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portion that is connected to a connection pad of the first board by soldering or the like. The

connection pad is typically connected to a ground line.

[0121] Note that the shield plate 256 is not necessarily attached to the first housing 211 by
press fitting, but may be integrated with the first housing 211 by over-molding or insert
molding. Herein, for convenience of description, a case in which the shield plate 256 is retained

by being press-fitted into the shield plate stowing slits will be described.

[0122] The shield plate 256 that is a conductive member is a member integrally formed by
punching, bending, and the like processing of a conductive metal plate that is a member
extending in the mating direction of the second connector 301 so the surface can be said to be
an extension surface. Furthermore, the shield plate 256 includes a contact part 258¢ as a contact
point part and a lower end as a board connecting part. Note that when collectively described,
the area of the shield plate 256 from the contact part 258c to the lower end is described as the
main body part. With the present Embodiment, the plating layer 92 including the first, second
and third layers 92a, 92b, and 92¢ are formed on the extension surface of the shield plate 256,

which is a conductive member.

[0123] Furthermore, the first connector 201 is placed on the surface of the first board with a
first solder sheet (not shown) serving as a solder sheet applied to the mounting surface 201b
side and is fixed and mounted on the surface of the first board by heating and melting the first
solder sheet using a heating furnace or the like. Note that the means for connecting the first
shield 250, first terminal 261, first high-frequency terminal 271, shield plate 256, and the like
to the connection pad or the like of the first board does not necessarily have to be application
of a solder sheet, and may be application of solder paste, transfer of cream solder, dipping, jet
soldering, or the like; however, for convenience of description, the case of using a solder sheet

will be described.

[0124] The solder sheet includes a pair of elongated strip shaped long side portions extending
continuously in a straight line in the longitudinal direction of the first connector 201 and a pair
of elongated strip shaped short side portions extending continuously in a straight line in the
width direction of the first connector 201. Furthermore, a pair of long side portions are attached
to the bottom surface of the flange part 254 corresponding to the long side parts 250a of the
first shield 250. A pair of short side portions are attached to the bottom surface of the flange
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part 254 corresponding to the short side parts 250b of the first shield 250. Note that specific
details regarding soldering of the first terminal 261, first high-frequency terminal 271, and
shield plate 256 are omitted.

[0125] When the first connector 201 is mounted on the surface of the first board by heating
and melting a first solder sheet applied in this manner, the flange part 254, which is connected
continuously around the entire periphery, is connected without a gap to connection pads on the
surface of the first board at the bottom of the outer wall 252, which is connected continuously
around the entire periphery, of the first shield 250 that is a conductive member. Therefore, the
strength of the first shield 250 connected to the connection pads on the surface of the first board
is high, and consequently, the strength of the entire first connector 201 with an outer
circumference surrounded by the first shield 250 is high. Furthermore, an electromagnetic
shielding effect exerted by the first shield 250, which is connected without a gap to the
connection pads on the surface of the first board, is very high, and the first connector 201 with
an outer circumference surrounded by the first shield 250 is very effectively
electromagnetically shielded. In particular, the smoothness of the lower surface of the flange
part 254 is high. Thus, the strength of the first shield 250 connected to the connection pads on
the surface of the first board can be made extremely high. Moreover, since no gap is created
between the connection pads on the surface of the first board, the electromagnetic shielding
effect can also be made extremely high. In addition, the area of the flange part 254 is set broader
than the area of the engaging recessed part 251c¢ that is a contact point part, to fully ensure

soldering connection.

[0126] Thus, the first connector 201 can transmit a high-frequency signal even with a compact
and low profile, because the strength and the electromagnetic shielding effect are high. For
example, even if the dimensions in the longitudinal, width, and height directions of the first
connector 201 are set to 3.3 [mm] or less, 2.3 [mm] or less, and 0.6 [mm] or less, the first high-

frequency terminal 271 can transmit a high-frequency signal of approximately 60 [GHz].

[0127] Next, the configuration of the second connector 301 will be described.

[0128] The second connector 301 according to the present Embodiment includes: a second

shield 350 as a second outer side shield, which is a plug shield formed by punching, drawing,

or the like process on a conductive metal plate; and a second housing 311 as a counterpart
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housing integrally formed using an insulating material such as a synthetic resin or the like. The
second housing 311 has: a flat bottom plate 318; a second protruding part 312 serving as a
protrusion protruding upwardly from an upper surface of a bottom plate 318 in a center in a
longitudinal direction of the second connector 301; and a pair of protruding end parts 322
protruding upwardly from the upper surface of the bottom plate 318 at two ends in the
longitudinal direction (X-axis direction) of the second connector 301. The second protruding
part 312 is narrower than the protruding end part 322 and is positioned more on an inner side
in a width direction (Y-axis direction) of the second connector 301 than two ends of the

protruding end part 322.

[0129] The second protruding part 312 is an essentially rectangular member extending in the
longitudinal direction of the second connector 301. An elongated groove shaped center slit
312b recessed downwardly from an upper surface is formed in a center in the width direction,
and portions on two sides on the left and right of the center slit 312b are terminal supporting
walls supporting the second terminal 361 serving as a mating terminal. The second terminal
361 is disposed on an outer surface of the terminal support wall at a pitch and number
corresponding to the first terminal 261. In other words, a plurality of the second terminals 361
are disposed along both sides of the second protruding part 312 to form a pair of parallel

terminal group rows (mating terminal group rows).

[0130] Each of the protruding end parts 322 is separated from two ends in the longitudinal
direction of the second protruding part 312. Furthermore, a second high-frequency terminal
supporting part 316 serving as a supporting part is formed on each protruding end part 322.
The second high-frequency terminal supporting part 316 includes a second high-frequency
terminal stowing groove that extends vertically, having a substantially U shape when viewed
from above. In addition, the second high-frequency terminal supporting parts 316 are disposed
such that openings of the respective second high-frequency terminal stowing grooves facing
opposite directions are disposed so as to be point-symmetrical with regard to a center of the
second connector 301 when viewed from above, in other words, in plan view, and so as to be
separated from the center of the second connector 301 in the width direction and deflected to
an outer side in the width direction. Furthermore, a second high-frequency terminal 371 serving
as a high-frequency terminal is stowed in the second high-frequency terminal stowing grooves.
Furthermore, a second high-frequency terminal stowing opening serving as an opening

penetrating the bottom plate 318 in the plate thickness direction is formed below and in front
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of the second high-frequency terminal stowing groove. Furthermore, on each of the protruding
end parts 322, a first high-frequency terminal stowing recessed part 316¢, serving as a mating
terminal stowing recessed part opened in an upper surface from the second high-frequency
terminal stowing opening to the upper surface, is formed in front of the second high-frequency

terminal stowing groove.

[0131] The second shield 350 is a member integrally formed by punching, drawing, or the like
process on a conductive metal plate and is an essentially rectangular frame-like member in plan
view, and surrounds the entire circumference of the second housing 311. Furthermore, with the
present Embodiment, the second shield 350 includes a pair of long side parts 350a extending
in a straight line in the longitudinal direction of the second connector 301, a pair of short side
parts 350b extending in a straight line in the width direction of the second connector 301, and
four corner parts 350¢ bent at approximately 90 degrees that connect ends of the long side parts

350ato ends of the short side parts 350b, that are members functioning as a conductive member.

[0132] Furthermore, the second shield 350 contains: an outer wall 352; an inner wall 351
serving as a second inner second inner side shield; and an upper wall 353. Furthermore, the
outer wall 352 is a continuous wall over the entire circumference. Furthermore, the upper wall
353 is connected to an upper end of the outer wall 352 at each of the short side parts 350b, the
corner parts 350c at two ends of the short side parts 350b, and in the vicinity of two ends of
each of the long side parts 350a and is formed so as to cover at least a portion, preferably a
majority, of the upper surface of the protruding end part 322. Note that the upper wall 353 has
an opening corresponding to the first high-frequency terminal stowing recessed part 316c.
Furthermore, the inner wall 351 extends downwardly with an upper end thereof connected to
an inner side end in the longitudinal direction of the second connector 301 on the upper wall
353 and is formed so as to cover at least a portion, preferably essentially the entirety, of the

inner wall surface of the protruding end part 322.

[0133] Note that the inner wall 351 functions as a contact point part and comes into contact
with the contact part 258¢ of the shield plate 256 provided on the first connector 201. In
addition, an upper end of the inner wall 351 has a bent upper wall connecting part that is
connected to the upper wall 353, and a lower end of the inner wall 351 has a tail part 351b
serving as a board connecting part that is bent such that a tip end faces to an inner side in the

longitudinal direction of the second connector 301. The tail part 351b is parallel to the surface
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of the second board and is a portion connected by soldering or the like to the connection pad
on the surface. The connection pad is typically connected to a ground line. Furthermore, a space
with a circumference surrounded by the outer wall 352 corresponding to the pair of long side
parts 350a and the pair of inner walls 351 is a second recessed part 313 into which the first

protruding part 213 of the first connector 201 is inserted and stowed.

[0134] A flange part 354 serving as a flat part is connected to the lower end of the outer wall
352 through the bent part bent at an angle of approximately 90 degrees. The bent part and the
flange part 354 are connected to the lower end of the outer wall 352 in a continuous manner

around the entire periphery.

[0135] The flange part 354 functions as a board connecting part, a lower surface of which is
parallel to the surface of the second board and is a portion connected by soldering or the like
to the connection pad on the surface. The connection pad is typically connected to a ground
line. Furthermore, the outer wall 352, in addition to being a continuous wall over the entire
circumference itself, is connected to a member where a lower end thereof is continuous as with
the flange part 354, which is a member extending in a direction orthogonal to the outer wall
352. Therefore, the outer wall is relatively rigid and resistant to deformation. In the present
Embodiment, an example is described where the flange part 354 is connected to the lower end
of the outer wall 352 continuously over the entire circumference, but the flange part may be

connected only to a portion if relatively high rigidity is not required.

[0136] In addition, the outer wall 352 corresponding to the long side part 350a, and the short
side part 350b has the outwardly protruding engaging protruding part 352¢c. The engaging
protruding part 352¢, functioning as a contact point part, is a portion that engages and is in
contact with the engaging recessed part 251¢ formed on the inner wall 251 of the first shield
250 provided on the first connector 201 when the first connector 201 and the second connector
301 are mated with each other, and extends linearly in the longitudinal or width direction of
the second connector 301. As described above, the outer wall 352 can be made flat by omitting

the engaging protruding part 352¢.

[0137] Note that the second shield 350 is integrated with the second housing 311 by over-
molding or insert molding. In other words, the second housing 311 is molded by filling a cavity

of a mold, in which the second shield 350 is internally set in advance, with an insulating
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material such as synthetic resin or the like, and is integrally connected to the second shield 350

at the protruding end part 322.

[0138] The second shield 350, which is a conductive member, is a member integrally formed
by punching, drawing, and the like processing of a conductive metal plate that is a curvilinear
member extending in the mating direction of the second connector 301 so the surface can be
said to be an extension surface. Furthermore, the second shield 350 includes an engaging
protruding part 352¢ as a contact point part and a flange part 254, which is a board connecting
part, connected to the lower end of the outer wall 352 with an engaging protruding part 352¢
formed thereon. Note that in a collective description, the area of the outer wall 352 from the
engaging protruding part 352c¢ to the lower end of the outer wall 352 is described as a main
body part. Further, the second shield 350 has an inner wall 351 as a contact point part and a tail
part 351b as a board connecting part. Note that when collectively described, the area from the
location on the inner wall 351 in contact with the contact part 258c of the shield plate 256 of
the first connector 201 to the lower end of the inner wall 351 is described as a main body part.
Furthermore, with the present Embodiment, the plating layer 92 including the first, second and
third layers 92a, 92b, and 92¢ are formed on the extension surface of the second shield 350,

which is a conductive member.

[0139] The second terminal 361 is a member integrally formed by punching, bending, or the
like process on a conductive metal plate, and has: a retained part; a tail part serving as a board
connecting part connected to a first end of the retained part; a lower connecting part connected
to a second end of the retained part and extending in the vertical direction (Z-axis direction);
and an upper connecting part connected to an upper end of the lower connecting part. Note that
the surface of the lower connecting part is a contact part 365a, which functions as a contact
point part, and comes into contact with the first terminal 261 provided on the first connector

201.

[0140] Furthermore, the second terminal 361 may be integrated with the second housing 311
by over-molding or insert molding. That is, the second housing 311 is molded by filling a cavity
of a mold in which the second terminal 361 is set in advance with an insulating material such

as a synthetic resin.



WO 2024/047466 PCT/IB2023/058344
33

[0141] In addition, the tail is connected to the connection pad coupled to the conductive trace
of the second board by soldering or the like. Note that the conductive trace may be a power
line that supplies power, but is typically a signal line. In addition, the signal line is described
assuming that the signal line does not transmit a high-frequency signal, but rather transmits a
signal of normal frequency (for example, frequency less than 10 [GHz]), which is lower in

frequency than high-frequency signals.

[0142] The second high-frequency terminal 371 is a member integrally formed by punching,
bending, and the like processing of a conductive metal plate that is an elongated curvilinear
member extending in the mating direction of the second connector 301 so the surface can be
said to be an extension surface. In addition, the second high-frequency terminal 371 includes a
retained part, a tail part connected to the lower end of the retained part as a board connecting
part, and an upper connecting part connected to the upper end of the retained part. In addition,
the upper connecting part is bent in an approximate S-shape when viewed from the longitudinal
direction of the second connector 301, and a portion bent so as to bulge out toward the center
in the width direction of the second connector 301 is a contact part 375a. The contact part 375a
functions as a contact point part and is the portion that comes into contact with a first high-

frequency terminal 271 provided on the first connector 201.

[0143] Note that the second high-frequency terminal 371 is not necessarily attached to the
second housing 311 by press fitting but may be integrated with the second housing 311 by over-
molding or insert molding. Herein, for convenience of description, a case in which the retained
part is pressed into and retained by the second high-frequency terminal stowing groove of the

second high-frequency terminal supporting part 316 will be described.

[0144] In addition, the tail is connected to the connection pad coupled to the conductive trace
of the second board by soldering or the like. Note that the aforementioned conductive traces
are signal lines, which are typically described as transmitting high-frequency signals of high-

frequency (for example, frequency of 10 [GHz] or higher), such as RF signals.

[0145] The second high-frequency terminal 371 is press-fit through a mounting surface 301b
that is a lower surface (Z-axis positive direction surface) of the second connector 301 into the
second high-frequency terminal stowing groove of the second high-frequency terminal

supporting part 316, and secured in the second housing 311. In this state, in other words, in a
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state in which the second high-frequency terminals 371 are installed in the second housing 311,
the contacting parts 375a of the pair of second high-frequency terminals 371 face mutually

opposite directions.

[0146] Note that in the example depicted in the drawings, the second high-frequency terminal
371 is formed to have the same dimensions and shape as the first high-frequency terminal 271.
Therefore, the first high-frequency terminal 271 can be used as the second high-frequency
terminal 371. Note that the tail part and contact part 275a of the first high-frequency terminal
271 or the tail part and contact part 375a of the second high-frequency terminal 371 may
include an exposed surface exposed outside the first housing 211 or second housing 311, where
these exposed surfaces may be formed mutually contiguous as a single exposed surface. In
addition, each of the tail parts and contact parts may be formed on the extension surface of each
of the high-frequency terminals and similar to Embodiment 1, the plating layer 92 may be

formed on this extension surface.

[0147] Furthermore, the second connector 301 is placed on the surface of the second board
with a second solder sheet (not shown) serving as a solder sheet applied to the mounting surface
301b side and is fixed and mounted on the surface of the second board by heating and melting
the second solder sheet using a heating furnace or the like. Note that the means for connecting
the second shield 350, second terminal 361, second high-frequency terminal 371, and the like
to the connection pad or the like of the second board does not necessarily have to be application
of a solder sheet, and may be application of solder paste, transfer of cream solder, dipping, jet

soldering, or the like; however, for convenience of description, the case of using a solder sheet

will be described.

[0148] The solder sheet contains: a pair of elongated strip shaped long side portions extending
linearly and continuously in the longitudinal direction of the second connector 301; a pair of
elongated strip shaped short side portions extending linearly and continuously in the width
direction of the second connector 301; and a plurality of rectangular short length portions in
which a long side extends in the width direction of the second connector 301 and a short side
extends in the longitudinal direction of the second connector 301. Furthermore, a pair of long
side portions are provided on a lower surface of the flange part 354 corresponding to the long
side parts 350a of the second shield 350, a pair of short side portions are provided on the lower
surface of the flange part 354 corresponding to the short side part 350b of the second shield
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350, and a short side portion is provided on a lower surface of each tail part 351b of the inner

wall 351.

[0149] When the second connector 301 is mounted on the surface of the second board by
heating and melting a solder sheet applied in this manner, the flange part 354, which is
connected continuously around the entire periphery, is connected without a gap to connection
pads on the surface of the second board at the bottom of the outer wall 352, which is connected
continuously around the entire periphery, of the second shield 350 that is a conductive member.
Therefore, the strength of the second shield 350 connected to the connection pads on the surface
of the second board is high, and consequently, the strength of the entire second connector 301
with an outer circumference surrounded by the second shield 350 is high. Furthermore, an
electromagnetic shielding effect exerted by the second shield 350, which is connected without
a gap to the connection pads on the surface of the second board, is very high, and the second
connector 301 with an outer circumference surrounded by the second shield 350 is very
effectively electromagnetically shielded. In particular, the smoothness of the lower surface of
the flange part 354 is high. Thus, the strength of the second shield 350 connected to the
connection pads on the surface of the second board can be made extremely high. Moreover,
since no gap is created between the connection pads on the surface of the second board, the
electromagnetic shielding effect can also be made extremely high. Furthermore, the area of the
flange part 354 is set broader than the area of the engaging protruding part 352¢ that is a contact

point part, to fully ensure soldering connection.

[0150] In addition, each of the protruding end parts 322 at two ends of the second connector
301 in the longitudinal direction are covered by the outer wall 352 of the second shield 350 on
the outer wall surface facing an outer side in the longitudinal direction and two sides in the
width direction of the second connector 301, the upper surface facing the mating surface 301a
of the second connector 301 is covered by the upper wall 353 of the second shield 350, and the
inner wall surface facing an inner side in the longitudinal direction of the second connector 301
is covered by the inner wall 351 of the second shield 350. Therefore, an entire circumference
is shielded, and the second high-frequency terminal 371 supported by the second high-
frequency terminal supporting part 316 formed on the protruding end part 322 is very

effectively electromagnetically shielded.
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[0151] Thus, the second connector 301 can transmit a high-frequency signal even with a
compact and low profile, because the strength and the electromagnetic shielding effect are high.
For example, even if the dimensions in the longitudinal, width, and height directions of the
second connector 301 are set to 2.9 [mm] or less, 1.9 [mm] or less, and 0.6 [mm] or less, the
second high-frequency terminal 371 can transmit a high-frequency signal of approximately 60

[GHz].

[0152] Next, the operation of mating the first connector 201 and the second connector 301

configured as described above will be described.

[0153] In order to mate the first connector 201 and the second connector 301, first, an operator
places a mating surface 201a (Z-axis positive direction surface) of the first connector 201 and
a mating surface 301a (Z-axis, negative direction surface) of the second connector 301 so as to
face each other, as depicted in FIG. 7, and when the position of the first protruding part 213 of
the first connector 201 matches the position of the second recessed part 313 of the second
connector 301 and the position of the protruding end part 322 of the second connector 301
matches the position of the mating recessed part 212b corresponding to the first connector 1

[sic], positioning of the first connector 201 and the second connector 301 is complete.

[0154] In this state, when the first connector 201 and/or the second connector 301 are moved
in a direction approaching a counterpart side, in other words, in a mating direction, the second
shield 350 of the second connector 301 is inserted into the stowing part 250d of the first shield
250 of the first connector 201, the first protruding part 213 of the first connector 201 is inserted
into the second recessed part 313 of the second connector 301, and the protruding end part 322
of the second connector 301 is inserted into the mating recessed part 212b of the first connector
201. Thus, when the mating of the first connector 201 and the second connector 301 is
completed, the first terminal 261 and the second terminal 361 conduct electricity, and the first
high-frequency terminal 271 and the second high-frequency terminal 371 achieve an

electrically conductive state.

[0155] Specifically, the second protrusion 312 of the second housing 311 is inserted into the
inner recessed groove part 212a of the first housing 211, and as depicted in FIG. 10B, the
contacting part 265a of the first terminal 261 protruding from the inside surface of the first

protruding part 213 into the inner recessed groove part 212a contacts the contact part 365a of
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the second terminal 361 exposed on the outer surface of the second protruding part 312. As a
result, the conductive traces coupled to the connection pads on the first board to which the tail
parts of the first terminals 261 are connected become conductive with the conductive traces
coupled to the connection pads on the second board to which the tail parts of the second

terminals 361 are connected.

[0156] Furthermore, the first high-frequency terminal supporting part 216 positioned in the
mating recessed part 212b is inserted into the first high-frequency terminal stowing recessed
part 316¢ of the protruding end part 322, and the contacting part 275a of the first high-
frequency terminal 271 and the contacting part 375a of the second high-frequency terminal 371
contact each other as depicted in FIG. 10C. As a result, the conductive traces coupled to the
connection pads on the first board to which the tail parts of the first high-frequency terminals
271 are connected become conductive with the conductive traces coupled to the connection
pads on the second board to which the tail parts of the second high-frequency terminals 371

are connected.

[0157] Furthermore, when the second shield 350 of the second connector 301 is inserted into
the stowing part 250d of the first shield 250 of the first connector 201, as depicted in FIGS.
10A and 10B, the engaging protruding part 352¢ formed on the outer wall 352 of the second
shield 350 engages and comes into contact with the engaging recessed part 251c¢ formed on the
inner wall 251 of the first shield 250. Note that the linear part 251a of the inner wall 251, in
which the engaging recessed part 251c¢ is formed, is separated from another portion by the slit
part 253a at two ends thereof and is relatively flexible; a state of engagement with the engaging
protruding part 352¢ of the outer wall 352 of the second shield 350 can be reliably maintained.
As a result, the first shield 250 and the second shield 350 become locked and release of the
mating state between the first connector 201 and the second connector 301 is prevented. In
addition, the state of the first shield 250 and the second shield 350 being in mutual contact can
be maintained, enabling maintaining equipotential, improving electromagnetic shielding

properties.

[0158] Furthermore, when the protruding end part 322 is inserted into the mating recess 212b,
the contacting part 258c of the center part 258 of the shield plate 256 protrudes into the mating
recessed part 212b and contacts the inner wall 351 of the second shield 350 covering the inner

wall surface of the protruding end part 322, as depicted in FIG. 10A. In this manner, contact
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between the contact part 258c of the shield plate 256 and the inner wall 351 of the second shield
350 is maintained, enabling maintaining a stable equipotential and exhibiting a high shield

effect.

[0159] In this manner, the first high-frequency terminal 271 and second high-frequency
terminal 371, which are in contact with each other, have entire circumferences that are
continuously surrounded by the inner wall 251, outer wall 252, and shield plate 256 of the first
shield 250 and the inner wall 351 and outer wall 352 of the second shield 350, and moreover,
are doubly surrounded, thereby being extremely effectively shielded. Therefore, the impedance
of the transmission line of a signal from the tail part of the first high-frequency terminal 271 to
the tail part of the second high-frequency terminal 371 is stabilized, and favorable SI

characteristics can be achieved.

[0160] Note that the first shield 250 and second shield 350 do not necessarily need to
contiguously enclose the periphery of the first connector 201 and the second connector 301
without any breaks and can either essentially contiguously enclose the periphery of the first
connector 201 and second connector 301 or provide enclosure to an extent regarded as

contiguous.

[0161] In addition, the extension surface that is the surface of the first shield 250, shield plate
256, and the second shield 350, which are conductive members, has the plating layer 92 formed
thereon, the same as in Embodiment 1. Furthermore, the configuration of the plating layer 92
formed on the extension surface that is the surface of the first shield 250, shield plate 256, and

second shield 350 is the same as that of Embodiment 1 and so a description is omitted.

[0162] In this manner, in the present Embodiment, the lower end of the shield plate 256 of the
first connector 201 and the contact part 258¢ are positioned on the same straight line extending
in the mating direction, or the engaging protruding part 352¢ of the second connector 301 and
the flange part 354 as well as the inner wall 351 and the tail part 351b are positioned on the
same straight line extending in the mating direction. Furthermore, the first shield 250 is at least
one shield member that surrounds the periphery of the first connector 201 and the second shield

350 is a shield member that encloses the periphery of the second connector 301.
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[0163] Note that configurations and operations of other components such as the first connector
201 and the second connector 301 of the present Embodiment are the same as those of

Embodiment 1, and the description thereof is omitted.

[0164] Moreover, the disclosure herein describes features relating to suitable typical
embodiments. Various other embodiments, modifications, and variations within the scope and
spirit of the claims appended hereto will naturally be conceived of by those skilled in the art

upon review of the disclosure herein.

[0165] The present disclosure can be applied to a connector and a connector pair.
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CLAIMS

1. A connector, comprising:

a housing; and

a conductive member,

wherein

the conductive member includes a main body part, a board connecting part positioned
at a first end of the main body part, and a contact point part positioned at a second end of the
main body part,

the main body part, board connecting part, and contact point part each include exposed
surfaces exposed outside of the housing,

the main body part, board connecting part, and contact point part each include a metal
base material and first to third layers formed on this metal base material, and

the first layer is a nickel or nickel alloy plating layer, the second layer is a platinum
group metal or platinum group metal alloy plating layer, the third layer is a gold or gold alloy
plating layer, the thickness of the second layer is 2 to 200 [nm], and the thickness of the third
layer is 0.2 to 15 [nm].

2. The connector according to claim 1, wherein a thickness of the third layer is 0.5 to 8
[nm].

3. The connector according to claim 1, wherein the platinum group metal is palladium or
palladium alloy.

4. The connector according to claim 1, wherein the first to third layers are formed on an

extension surface of the conductive member.

5. The connector according to claim 1, wherein the respective exposed surfaces are formed

contiguously to form a single exposed surface.

6. The connector according to claim 1, wherein the main body part, board connecting part,
and contact point part are positioned on the same transverse plane extending in the

mating direction.
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The connector according to claim 1, wherein the board connecting part and contact

point part are positioned on the same straight line extending in the mating direction.

The connector according to claim 1, wherein the conductive member is a plate shaped
member and the board connecting part and contact point part are formed on an

extension surface of the plate shaped member.

The connector according to claim 1, wherein the board connecting part area is broader

than the contact point part area.

The connector according to claim 1, wherein the conductive member is a shield member

surrounding the periphery of the connector.

The connector according to claim 1, wherein the conductive member is a terminal for

power or a terminal for signals.

The connector according to claim 1, wherein the conductive member is a reinforcement

fitting.

A connector pair, comprising the connector according to claim 1 and a counterpart

connector that mates with the connector.
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