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BOARD-TO-BOARD  CONNECTOR

REFERENCE TORELATEDAPPLICATIONS

[0001] The Present Disclosure claims priority to prior-filed Japanese Patent Application No.
2010-146047, entitled "Board-To-Board Connector," filed 28 June 2010 with the Japanese
Patent Office. The content of the aforementioned Patent Application isfully incorporated in its

entirety herein.

BACKGROUND OF THE PRESENT DISCLOSURE

[0002] The Present Disclosure relates, generally, to aboard-to-board connector. More
particularly, the Present Disclosure relates to aboard-to-board connector having a switch that
electrically detects the fit completion of afirst connector and a second connector.

[0003] Board-to-board connectors have been used conventionally to electrically connect a
mutual pair of paralel circuit boards. Such board-to-board connectors are configured for
conductivity by mutually fitting apair of circuit boards by each attaching mutually facing
surfaces. Further, technology has been proposed that holds the fitted state with the other
connector with areinforcing bracket attached to both end parts functioning as alocking member.
An example isdisclosed in Japanese Patent Application No. 2004-55306.

[0004] Fig. 21isaperspective view illustrating the pre-fit state of aconventional board-to-board
connector. Reference 801 in the drawing isthe first connector which isone side of apair of
board-to-board connectors, and is mounted on the surface of the first board 891. Further,
reference 901 in the drawing isthe second connector which isthe other side of apair of board-to-
board connectors, and is mounted on the surface of the second board 991. The first connector
801 includes afirst housing 811, and aplurality of first terminals 861 mounted on the first
housing 811, and the second connector 901 includes a second housing 911 and aplurality of
second terminals 961 mounted on the second housing 911. In addition, when the first connector
801 and the second connector 901 are fit together, the first board 891 and the second board 991
are electrically connected by the mutual contact between the corresponding first terminals 861
with the second terminals 961.

[0005] A recessed part 812 isformed on the first housing 811 to receive the second housing 911
while an engaging raised part 813 isformed within the recessed part 812. Meanwhile, an
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engaging recessed part 913 isformed on the second housing 911 to receive the engaging raised
part 813.

[0006] In addition, afirst metal fitting 851 is attached to both ends in the long side direction of
the first housing 811. The first metal fitting 851 isprovided with afirst tail part 852 that is
soldered to the surface of the first board 891, and is also provided with afirst locking projection
853 that protrudes. Additionally, a second metal fitting 951 is attached to both ends in the long
side direction of the second housing 911. The second metal fitting 951 is provided with a second
tail part 952 that is soldered to the surface of the second board 991, and is also provided with a
second locking projection 953 that protrudes.

[0007] Further, when the first connector 801 and the second connector 901 are fit together, the
engaging raised part 813 and the engaging recessed part 913 are mutually engaged while the first
locking projection 853 of the first metal fitting 851 and the second locking projection 953 of the
second metal fitting 951 are mutually engaged. By so doing the first connector 801 and the
second connector 901 are locked together and are held by afitted state.

[0008] Moreover, at the time of fitting, either one of the first connector 801 or the second
connector 901 isvertically inverted from the disposition illustrated in the drawing so asto fit

with the other connector.

SUMMARY OF THE PRESENT DISCLOSURE

[0009] However, with the conventional board-to-board connector, it isdifficult to confirm
whether the first connector 801 and the second connector 901 are completely fit. That isto say
that because either one of the first connector 801 or the second connector 901 is verticaly
inversed at the time of fitting and the second housing 911 isreceived into the recessed part 812
of the first housing 811, visual confirmation from the outside cannot be made to confirm whether
the first locking projection 853 of the first metal fitting 851 positioned on the inner side of the
recessed part 812 is engaged with the second locking projection 953 of the second metal fitting
951 that is attached to the second housing 911.

[0010] Reasonably, if there is alarge degree of projection by the second housing 911 from the
top end of the first housing 811, adetermination can be made visually whether the fit of the first
connector 801 and the second connector 901 isincomplete. However, because the first board

891 and the second board 991 which have significantly larger surface areas than the bottom
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surfaces of the first housing 811 and the second housing 911, are attached to the bottom surface
of the first housing 811 and the second housing 911, visual confirmation of the degree of
projection by the second housing 911 from the top end of the first housing 811 isdifficult.
[0011] Particularly, due to advancements in smaller and low height board-to-board connectors in
recent years, making an accurate visual confirmation of the degree of projection by the second
housing 911 from the top end of the first housing 811, and making an accurate determination
whether the first connector 801 and the second connector 901 are completely fixed has become
extremely difficult,

[0012] An object of the Present Disclosure, in solving the problem of the conventional board-to-
board connector, isto provide aboard-to-board connector that can accurately confirm fit
completion with high reliability for the first connector and the second connector even in afitting
process of asmall size and low height board-to-board connector by electrically detecting the fit
completion of the first connector and second connector, and can securely prevent the occurance
of incomplete fitting in afitting process.

[0013] Therefore, the board-to-board connector of the Present Disclosure includes afirst
connector having afirst terminal and afirst housing provided with arecessed part, a second
connector having a second terminal that contacts the first terminal and a second housing
provided with araised part that inserts into the recessed part, wherein a switch is provided that
electrically detects the fit completion of the first connector and the second connector.

[0014] With another board-to-board connector of the Present Disclosure, further, the first
connector has afirst reinforcing bracket equipped on the first housing, the second connector has
a second reinforcing bracket equipped on the second housing, and the switch includes aplurality
of switching members with the ability to mutually contact and at least one of the switching
members isthe first reinforcing bracket or the second reinforcing bracket.

[0015] With another board-to-board connector of the Present Disclosure, further, at least one of
the switching members can flexibly displace in the fit direction of the first connector and the
second connector.

[0016] With still another board-to-board connector of the Present Disclosure, further, at least one
of the switching members functions as a stop to prevent more than necessary relative
displacement in the fit direction of the first connector and the second connector.
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[0017] With still another board-to-board connector of the Present Disclosure, further, one of
either the first terminal or second terminal is provided with acontacting recessed part and the
other isprovided with acontacting raised part, and when the contacting recessed part and the
contacting raised part engage, the switch detects the fit completion of the first connector and the
second connector.

[0018] According to the Present Disclosure, the board-to-board connector electrically detects the
fit completion of the first connector and the second connector. By so doing, fit completion of the
first connector and the second connector can be accurately confirmed even in afitting process of
asmall size and low height board-to-board connector, and the occurance of incomplete fitting

can be securely prevented in the fitting process thereby increasing reliability.

BRIEF DESCRIPTION OF THE FIGURES

[0019] The organization and manner of the structure and operation of the Present Disclosure,
together with further objects and advantages thereof, may best be understood by reference to the
following Detailed Description, taken in connection with the accompanying Figures, wherein
like reference numerals identify like elements, and in which:

[0020] Figure 1isan exploded view, seen from the fitting surface side, of afirst connector
according to the first embodiment of the Present Disclosure;

[0021] Figure 2 isaperspective view, illustrating the fitting of the first connector and a second
connector, as seen from the view of Fig. 1;

[0022] Figure 3isan exploded view, seen from the fitting surface side, of the second connector
and second board according to the first embodiment of the Present Disclosure;

[0023] Figure 4 isaperspective view, seen from the fitting surface side of the second connector
mounted on the surface, of the second board of Fig. 3;

[0024] Figure 5illustrates the first step of the fitting process of the board-to-board connector
according to the first embodiment of the Present Disclosure, where Fig. 5(a) is a cross-sectional
view corresponding to the visual portion of Arrows A-A in Fig. 2 and Fig. 5(b) isaside plane
view corresponding to the visual portion of Arrows B-B in Fig. 2;

[0025] Figure 6 illustrates the second step of the fitting process, where Fig. 6(a) is across-
sectional view corresponding to the visual portion of Arrows A-A inFig. 2 and Fig. 6(b) isaside

plane view corresponding to the visual portion of Arrows B-B in Fig. 2;
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[0026] Figure 7 illustrates the third step of the fitting process, where Fig. 7(a) is a cross-sectional
view corresponding to the visual portion of Arrows A-A in Fig. 2 and Fig. 7(b) is a side plane
view corresponding to the visual portion of Arrows B-B in Fig. 2;

[0027] Figure 8illustrates the fourth step of the fitting process, where Fig. 8(a) is across-
sectional view corresponding to the visual portion of Arrows A-A inFig. 2 and Fig. 8(b) isaside
plane view corresponding to the visual portion of Arrows B-B in Fig. 2;

[0028] Figure 9isaperspective view illustrating the completion of the fitting process, seen from
the fitting surface side of the first connector of Fig. 1;

[0029] Figure 10 is aperspective view, seen from the fitting surface side of afirst connector
according to the second embodiment of the Present Disclosure;

[0030] Figure 11isaperspective view, seen from the fitting surface side of a second connector
according to the second embodiment of the Present Disclosure;

[0031] Figure 12, which illustrates amid-way step in the fitting process of the board-to-board
connector, is across-sectional view illustrating the relationship of afirst reinforcing bracket and
a second reinforcing bracket according to the second embodiment of the Present Disclosure;
[0032] Figure 13, which illustrates the completion of the fitting process, is a cross-sectional view
illustrating the relationship of first terminals and second terminals according to the second
embodiment of the Present Disclosure;

[0033] Figure 14 isacross-sectiona view illustrating the relationship of the first reinforcing
bracket and the second reinforcing bracket of Fig. 12, in the completion stage of Fig. 13;

[0034] Figure 15 is an exploded view, seen from the fitting surface side, of afirst connector
according to the third embodiment of the Present Disclosure;

[0035] Figure 16 isan exploded view, seen from the fitting surface side, of a second connector
according to the second embodiment of the Present Disclosure;

[0036] Figure 17, which illustrates the step of the fitting process of Fig. 5, is a cross-sectional
view corresponding to the visual portion of Arrows A-A in Fig. 2 and illustrates the relationship
between the fit completion detecting terminal and the second terminal;

[0037] Figure 18, which illustrates the step of the fitting process of Fig. 6, i s a cross-sectional
view corresponding to the visual portion of Arrows A-A in Fig. 2 and illustrates the relationship

between the fit completion detecting terminal and the second terminal;
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[0038] Figure 19, which illustrates the step of the fitting process of Fig. 7, is a cross-sectional
view corresponding to the visua portion of Arrows A-A in Fig. 3 and illustrates the relationship
between the fit completion detecting terminal and the second terminal;

[0039] Figure 20, which illustrates the state of the fitting process of Fig. 9, is across-sectiona
view corresponding to the visua portion of Arrows A-A in Fig. 2 and illustrates the relationship
between the fit completion detecting terminal and the second terminal; and

[0040] Figure 21isaperspective view illustrating the pre-fit state of a conventiona board-to-

board connector.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0041] While the Present Disclosure may be susceptible to embodiment in different forms, there
is shown in the Figures, and will be described herein in detail, specific embodiments, with the
understanding that the disclosure isto be considered an exemplification of the principles of the
Present Disclosure, and isnot intended to limit the Present Disclosure to that asillustrated.

[0042] Inthe embodiments illustrated in the Figures, representations of directions such asup,
down, left, right, front and rear, used for explaining the structure and movement of the various
elements of the Present Disclosure, are not absolute, but relative. These representations are
appropriate when the elements are in the position shown in the Figures. If the description of the
position of the elements changes, however, these representations are to be changed accordingly.
[0043] Referring to the Figures generally, and in particular Figs. 1-2, 1isthe first connector as
one side of apair of board-to-board connectors according to the present embodiment, andisa
surface mount type connector mounted on the surface of the first board not illustrated.
Furthermore, 101 isthe second connector asthe other side of apair of board-to-board connectors
according to the present embodiment, and is a surface mount type connector mounted on the
surface of the second board 191 to be described hereinafter. The board-to-board connector
according to the present embodiment includes the first connector 1 and a second connector 101,
and electrically connects the first board and the second board 191. Moreover, the first board and
the second board 191 can be any type of board including, for example, aprinted circuit board
used in electronic devices or the like, such as, aflexible flat cable (FFC), aflexible printed
circuit (FPC), or the like.
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[0044] Further, the first connector 1includes afirst housing 11 as a connector main body that is
integrally formed by an insulating material such as a synthetic resin or the like. The first housing
11, asillustrated in the drawing, isprovided with an essentially rectangular thick board shape
that isessentially arectangular solid, and arecessed part 12 having an essentially rectangular
shape isformed around the periphery on the side where the second connector 101 engages, in
other words, on the fitting surface side (top side in the drawing). The connector 1isprovided
with dimensions such as approximately 10.0 mm long, approximately 2.5 mm wide, and
approximately 1.0 mm thick, and these dimensions can be suitably changed. Further, afirst
ridged part 13 isintegraly formed with the first housing 11 as an island part within the recessed
part 12, and a side wall part 14 isintegrally formed with the first housing 11to extend in parallel
with the first ridged part 13 on both sides of the first ridged part 13. In this case, the first ridged
part 13 and the side wall part 14 protrude upward from the bottom surface of the recessed part 12
and extend in the long side direction of the first housing 11. By so doing, arecessed groove part
123, that isalong and narrow recessed part, isformed between the first ridged part 13 and the
side wall part 14 so asto extend in the long side direction of the first housing 11 as a part of the
recessed part 12 on both sides of the first ridged part 13. Moreover, in the example illustrated in
the drawings, there isonly one first ridged part 13, but there may aso be aplurality thereof, and
there may be any number of these. In addition, the first ridged part 13 isprovided with a
dimension of, for example, 0.6 mm in width, and this dimension can be suitably changed.

[0045] Here, afirst terminal receptacle inner side cavity 15aisformed in arecessed groove
shape to the side surface of both sides of the first ridged part 13. Further, afirst terminal
receptacle outer side cavity 15b isformed in arecessed groove shape to the side surface of the
inner side of the side wall part 14. Additionally, because the first terminal receptacle inner side
cavity 15a and the first terminal receptacle outer side cavity 15b are mutually integrated and
joined at the bottom part of the recessed groove part 12a, when describing the first terminal
receptacle inner side cavity 15a and the first terminal receptacle outer side cavity 15b, it will be
referred to integrally asthe first terminal receptacle cavity 15.

[0046] The first terminal receptacle cavity 15 isformed in, for example, eight pieces each a a
pitch of approximately 0.4 mm to both sides of the first ridged part 13. Further, the first terminal

61 received into each of the first terminal receptacle cavities 15 is aso arranged in, for example,
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eight pieces each at apitch of approximately 0.4 mm to both sides of the first ridged part 13.
Note, the pitch and number of first terminal receptacle cavities 15 can be suitably changed.
[0047] The first terminal 61isamember integraly formed by aworking process such as
stamping or bending a conductive metal plate, and i s provided with aretention receiving part 63,
atail part 62 that is connected to the lower end of the retention receiving part 63, an upper side
connecting part 67 that i s connected to the upper end of the retention receiving part 63, a second
contacting part 66 as a second contacting raised part that isformed in the vicinity of the inner
end of the upper side connecting part 67, alower side connecting part 64 that is connected to the
second contacting part 66, and afirst contacting part 65 as afirst contacting raised part that is
formed in the vicinity of the free end of the lower side connecting part 64.

[0048] Further, the retention receiving part 63 extends in avertical direction, that isto say the
thickness direction, of the first housing 11 and is apart that is engaged and held with the first
terminal receptacle outer side cavity 15b. In addition, the tail part 62 i s connected by bending in
relation to the retention receiving part 63, and extends outward in the lateral direction, that isto
say the width direction, of the first housing 11, and is connected by soldering or the like to a
terminal connection pad that islinked to a conductive trace on the first board. Furthermore, the
upper side connecting part 67 is connected by bending in relation to the retention receiving part
63 and extends inward in the width direction of the first housing 11.

[0049] The curved second contacting part 66 is bent facing downward to the inner direction of
the upper side connecting part 67 and isformed to protrude inward in the width direction of the
first housing 11. Further, the lower side connecting part 64 is apart provided with aU shaped
side surface shape that i s connected to the lower end of the second contacting part 66. The
curved first contacting part 65 isbent in aU shape in the vicinity of the free end, that isto say,
the upper end of the inner side, of the lower side connecting part 64 and isformed to protrude
outward in the width direction of the first housing 11.

[0050] The first terminal 61 isinserted into the first terminal receptacle cavity 15 from the
mounting surface side (lower side in the drawing), and is anchored to the first housing 11 by
being held from both sides by the side walls of the first terminal receptacle outer side cavities
15b where the retention receiving part 63 isformed to the side surface of the inner side of the
sidewall part 14. Inthis state, in other words the state in which the first terminal 61 isloaded on
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the first housing 11, the first contacting part 65 and the second contacting part 66 are positioned
on both the left and right sides of the recessed groove part 12a so asto face each other.

[0051] Moreover, the first terminal 61 isamember that isintegraly formed by aworking
process of ametal plate and therefore has a certain amount of flexibility. Asisevident from its
shape, there isthe possibility of flexible deformation in the gap between the mutually facing first
contacting part 65 and the second contacting part 66. In other words, when the second terminal
161 of the second connector 101 isinserted between the first contacting part 65 and a second
contacting part 66, by so doing, the gap between the first contacting part 65 and the second
contacting part 66 flexibly elongates.

[0052] In addition, first overhanging end parts 21 are each arranged as first engaging guide parts
to both ends in the long side direction of the first housing 11. Each first overhanging end part 21
has an overhanging end recessed part 22 formed as apart of the recessed part 12. The
overhanging end recessed part 12 isanearly rectangular shaped recessed part that is connected to
both ends in the long side direction of each recessed groove part 12a. Further, the overhanging
end part 22 functions as an inserting recessed part when the second overhanging end part 122, to
be described hereinafter provided by the second connector 101, isinserted and when the first
connector 1 and the second connector 101 are in afitted state.

[0053] In addition, the first overhanging end part 21 isprovided with aside wall extending part
21b that extends in the long side direction of the first housing 11 from both sides in the long side
direction of the side wall part 14, and an end wall part 21c that extends in the short side direction
of the first housing 11 and is connected to the side wall extending part 21b on both ends. With
every first overhanging end, the end wall part 21c and the side wall extending part 21b connected
to both ends thereof, form a side wall in the form of acontinuous C shape and mark three
directions of the nearly rectangular shaped overhanging end recessed part 22.

[0054] Furthermore, afirst reinforcing bracket 51is attached as areinforcing metal fitting to the
first overhanging end part 21. The first reinforcing bracket 51 is arranged to the outer side in the
long side direction of the first housing 11 for the overhanging end recessed part 22 andis
received and held within the first metal fitting retention recessed part 26 formed on the first
overhanging end part 21.

[0055] The first reinforcing bracket 51 in the present embodiment isamember that isintegrally

formed by aworking process such as punching or bending aconductive metal plate and is
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provided with afirst main body part 52 in the shape of along and narrow band that extends in
the width direction of the first housing 11 as acomplete body, afirst arm part 57 that is
connected by bending to both the left and right ends of the first main body part 52 and extends in
the long side direction of the first housing 11 and isheld to the first housing 11, afirst board
connecting part 56 that is connected to the bottom end of the first arm part 57 of one end, afit
completion detecting part 58 connected to the bottom end of the first arm part 57 of the other
end, and afirst locking part 54 that isformed on the first main body part 52.

[0056] Further, the first main body part 52 isprovided with a center part 52athat extends
linearly in the width direction of the first housing 11 as viewed from the insert and release
direction, that isto say the vertical direction, of the first connector 1 and the second connector
101, abending part 52b that bends so asto form acrank shape as viewed from the vertical
direction and is attached to both ends of the center part 52, and an outer side end part 52c that
extends linearly in the width direction of the first housing 11 as viewed from the vertical
direction and extends out in the width direction of the first housing 11 from the bending part 52b.
[0057] In addition, the first arm part 57 extends toward the center in the long side direction of
the first housing 11 from the outer side end of the outer side end part 52c¢, and is provided with a
first lock latching part 57ain araised and recessed shape at the free ends thereof.

[0058] Further, the first board connecting part 56 is connected to the lower end of one side of the
first armed part 57 and i s connected by bending so that the free ends thereof face the outer sidein
the width direction of the first housing 11. The first board connecting part 56 functions as a
soldering tail part for the first reinforcing bracket 51, and the bottom surface thereof isformed so
asto be nearly parallel with the mounting surface not illustrated of the first housing 11andis
anchored by soldering or the like to an anchoring pad on the first board.

[0059] Further, amain body part 58a of the fit completion detecting part 58 i s connected to the
lower end of the other end of the first arm part 57 by bending so asto extend upward. A base
end of the long and narrow lever shaped arm part 58b that extends in the long side direction of
the first housing 11isconnected to the upper end of the main body part 58a. The arm part 58b
functions as a spring member and the tip end thereof, in other words the free end, can be flexibly
displaced in the vertical direction. Further, a connecting raised part 58c that protrudes upward is
formed on the free end of the arm part 58b. The upper end of the connecting raised part 58c is a

part positioned at the upward-most side on the fitting surface side of the first connector 1 when



10

15

20

25

30

WO 2012/006086 PCT/US2011/042178
11

the first reinforcing bracket 51 is attached to the first housing 11. In addition, the detection
circuit that detects the fit completion between the first connector 1 and the second connector 101
closes by conductivity when contacting the detection pad 194 to be described hereinafter formed
on the surface of the second board 191.

[0060] The first metal fitting retention recessed part 26 isprovided with an outer side end part
receptor 26ain agroove shape that extends in the width direction and the thickness direction of
the first housing 11, afirst arm part receptor 26b in a groove shape that extends in the long side
direction and in the thickness direction of the first housing 11 and isformed on the side wall
extending part 21b so asto link with the outer side end part receptor 26a, afirst lock receiving
latch part 26¢ arranged on the end part approaching the center in the long side direction of the
first housing 11in the first arm part receptor 26b with the first lock latching part 57alatches, and
the connecting part receptor opening 26d that links with the first arm part receptor 26b opens to
the outer surface of the side wall extending part 21b so that the first board in connecting part 56
or the fit completion detecting part 58 can be viewed from the outside.

[0061] Referring in more detail to Figs. 3-4, the second connector 101 includes a second housing
111 as aconnector main body that isintegrally formed by an insulating material such asa
synthetic resin or the like. The second housing 111, asillustrated in the drawing, isessentialy a
rectangular thick board shape that is essentialy arectangular solid, and isprovided with
dimensions such as approximately 8.0 mm long, approximately 1.5 mm wide, and approximately
0.8 mm thick, and these dimensions can be suitably changed. Further, along and narrow
recessed groove part 113 that extends in the long side direction of the second housing 111 and a
long and narrow raised part second ridged part 112 that extends in the long side direction of the
second housing 111 areintegrally formed on the side in which the first connector 1 of the second
housing 111isinserted, in other words, the fitting surface side (upper side in the drawing) while
marking the outside of the recessed groove part 113. The second ridged part 112 isformed along
both sides of the second housing 111 and along both sides of the recessed groove part 113. In
addition, each of the second ridged parts 112 have a second terminal 161 arranged as terminals.
[0062] Asillustrated in the drawing, the recessed groove part 113 is stopped by the bottom part
on the side where it is mounted on the second board 191. Moreover, although there are two

second ridged parts 112 in the example illustrated in the drawing, it can also be singular and
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there can be any number thereof. In addition, the recessed groove part 113 isprovided with a
dimension of, for example, 0.7 mm in width, and this dimension can be suitably changed.

[0063] The second terminal 161 isamember integrally formed by aworking process such as
stamping or bending a conductive metal plate, and isprovided with amain body part not
illustrated in the drawing, atail part 162 that is connected to the bottom end of the main body
part, afirst contacting part 165 that is connected to the top end of the main body part, a
connecting part 164 that i s connected to the top end of the first contacting part 165, and a second
contacting part 166 that is connected to the outer end of the connecting part 164. Further, afirst
contacting recessed part 165athat engages with the first contacting part 65 of the first terminal
61isformed on the surface of the first contacting part 165, and a second contacting recessed part
166a that engages with the second contacting part 66 of the first termina 61 isrespectively
formed on the surface of the second contacting part 166.

[0064] Further, the main body part isapart that isheld by surrounding the periphery of the
second housing 111, and isapart not illustrated in Fig. 3 and Fig. 4. Additionally, the tail part
162 is connected to the bottom end that extends in the lateral direction of the main body part, that
isto say the width direction of the second housing 111, and extents outward of the second
housing 111, and is connected by soldering or the like to aterminal connection pad 192 that is
linked to a conductive trace on the second board 191.

[0065] Further, in addition to the terminal connection pad 192, an anchoring pad 193 and a
detection pad 194 are formed on the surface of the second board 191. Each of the terminal
connection pads 192 are linked to a conductive trace not illustrated that correspond to each of the
second terminals 161. In addition, each of the detection pads 194 are linked to a conductive
trace of adetection circuit not illustrated to detect the fit completion between the first connector
1 and the second connector 101. In addition, the anchoring pad 193 is not necessarily linked to a
conductive trace but islinked to a conductive trace that functions as, for example, aground line
when using the second reinforcing bracket 151 to function as aground terminal or the like.
[0066] Further, the first contacting part 165 is connected to the main body part and isapart in a
flat plate shape that extends in the vertical direction, that isto say the thickness direction, of the
second housing 111. Furthermore, the connecting part 164 is connected by bending in relation to

the first contacting part 165 and extends outward in the width direction of the second housing
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111. In addition, the second contacting part 166 is connected by bending downward to the outer
end of the connecting part 164 and is apart that extends downward.

[0067] The second terminals 161 are integrated with the second housing 111 by over molding.

In other words, the second housing 111isformed by filling resin in the cavity of amold in which
the second terminals 161 are prepared inside in advance. By so doing, the second terminals 161
can beintegrally attached to the second housing 111 in a state in which the main body part is
embedded within the second housing 111 and the surfaces of the first contacting part 165, the
connecting part 164, and the second contacting part 166 are exposed to each side surface of the
second ridged part 112 aswell asto the fitting surface. In this case, the second terminals 161 are
arranged, for example, in 16 pieces each at apitch of approximately 0.4 mm. Moreover, the
pitch and number of second terminals 161 can be suitably changed.

[0068] In addition, second overhanging end parts 122 are each arranged as second engaging
guide parts to both ends in the long side direction of the second housing 111. The second
overhanging end part 122 is athick member that extends in the width direction of the second
housing 111 where both ends are connected to both ends in the long side direction of each
second ridged part 112, and the upper surface thereof provides an essentially rectangular shape.
Further, the second overhanging end part 122 functions as an inserting ridged part when the first
overhanging end part 21 provided by the first connector 1isinserted and when the first
connector 1 and the second connector 101 arein afitted state.

[0069] Furthermore, a second reinforcing bracket 151 is attached as areinforcing metal fitting to
the second overhanging end part 122. The second reinforcing bracket 151 isarranged along the
outer side end in the long side direction of the second housing 111 for the second overhanging
end part 122 and isreceived and held within the second metal fitting retention recessed part 126
formed on the second overhanging end part 122.

[0070] The second reinforcing bracket 151 in the present embodiment isamember that is
integrally formed by aworking process such as punching or bending aconductive metal plate
and isprovided with a second main body part 152 in the shape of along and narrow band that
extends in the width direction of the second housing 111 as a complete body, a second arm part
157 that is connected by bending to both the left and right ends of the second main body part 152
and extends in the with direction of the second housing 111 and isheld to the second housing

111, a second board connecting part 156 that i s connected to the bottom end of the second arm
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part 157, and a second locking part 154 that isformed on the second main body part 152. The
second board connecting part 156 functions as a soldering tail part for the second reinforcing
bracket 151, and the bottom surface thereof isformed so asto be nearly paralel with the
mounting surface not illustrated of the second housing 111 and is anchored by soldering or the
like to an anchoring pad 193 on the second board 191.

[0071] In addition, the second metal fitting detention recessed part 126 isprovided with a second
main body part receptor 126athat isan outer side surface in the long side direction of the second
housing 111 in the second overhanging end part 122, and a second arm part receptor 126b that is
groove shaped and extends in the width direction and the thickness direction of the second
housing 111 and isformed so so asto release to the side surface of the second overhanging end
part 122.

[0072] Moreover, the second reinforcing bracket 151 received in its near entirety within the
second metal fitting retention recessed part 126 when attached to the second overhanging end
part 122, and the outer side surface in the long side direction of the second housing 111 in the
second main body part 152 is exposed to the outer side surface in the long side direction of the
second housing 111 in the second overhanging end part 122, and the lower surface of the second
board connecting part 156 isexposed to the mounting surface of the second housing 111.
Further, the second locking part 154 engages with the first locking part 54 of the first reinforcing
bracket 51 provided by the first connector 1 when the first connector 1 and the second connector
101 arein afitted state.

[0073] Referring to Figs. 5-9, the first connector 1is surface mounted on the first board with the
tail part 62 of the first terminals 61 being connected by soldering or the like to the terminal
connection pad that islinked to a conductive trace on the first board not illustrated in the drawing
while the first board connecting part 56 of the first reinforcing bracket 51 is connected by
soldering or the like to the anchoring pad on the first board, and the lower end surface of the
main body part 58ain the fit completion detecting part 58 of the first reinforcing bracket 51is
connected by soldering or the like to the detection pad. Moreover, the first board is omitted from
the drawing for convenience in the explanation.

[0074] Further, the second connector 101 is surface mounted on the second board 191 with the
tail part 162 of the second terminals 161 being connected by soldering or the like to the terminal

connection pad 192 that islinked to a conductive trace on the second board 191, and the second
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board connecting part 156 of the second reinforcing bracket 151 isconnected by soldering or the
like to the anchoring pad 193 of the second board 191.

[0075] First, the operator, asillustrated in Fig. 5, puts the fitting surface of the first connector 1
and the fitting surface of the second connector 101 into opposing dispositions, and when the
position of the left and right second ridged parts 112 of the second connector 101 matches the
positions of the left and right recessed groove parts 12a of the first connector 1, the position
matching is complete between the first connector 1 and the second connector 101.

[0076] In this state, when moving the first connector 1 and/or the second connector 101 in the
direction that approaches the other, and other words in afitting direction, asillustrated in Fig. 6,
the left and right second ridged parts 112 of the second connector 101 are inserted into the left
and right recessed groove parts 12a of the first connector 1. Further, the second terminals 161 of
the second connector of 101 are inserted between the first contacting parts 65 and the second
contacting parts 66 of each of the first terminas 61, and the first contacting parts 65 of the first
terminals 61 contact with the first contacting parts 165 of the second terminals 161 and the
second contacting parts 66 of the first terminals 61 contact with the second contacting parts 166
of the second terminals 161.

[0077] Inthe state illustrated in Fig. 6, the first contacting part 65 of the first terminals 61
contact the surface of the first contacting part 165 of the second terminals 161, and the second
contacting part 66 of the first terminals 61 contact the surface of the second contacting part 166
of the second terminals 167. By so doing, the gap between the first contacting part 65 and the
second contacting part 66 in the first terminals 61 iswidened by the second terminals 161 to
flexibly elongate. Moreover, with the second terminals 161, the gap between the first contacting
part 165 and the second contact in part 166 undergoes virtually no deformation. Further, the
connecting raised part 58cof the fit completion detecting part 58 does not contact the detection
pad 194 of the second board 191.

[0078] Next, when the operator further moves the second connector 101 relatively in the fitting
direction in relation to the first connector 1, the fit between the first connector 1 and the second
connector 101 iscomplete, and asillustrated in Fig. 7, the first contacting part 65 of the first
terminals 61 engage with the first contacting recessed part 165a of the second terminals 161, and
the second contacting part 66 of the first terminals 61 isin an engaged state with the second

contacting recessed part 166a of the second terminals 161.
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[0079] Asaresult, there isconductivity with the conductive trace connected to the terminal
connection pad on the first board where the tail part 62 of the first terminal 61 isconnected, and
with the conductive trace connected to the terminal connection pad 192 on the second board 191
where the tail part 162 of the second terminal 161 is connected.

[0080] Further, alocked state occurs in which the first reinforcing bracket 51 provided by the
first connector 1 and the second reinforcing bracket 151 provided by the second connector 101
mutually engage. Asaresult, the first connector 1 and the second connector 101 are locked.
[0081] In addition, the connecting raised part 58c of the fit completion detecting part, as
illustrated in Figs. 7 and 9, has conductivity by the upper end thereof contacting the detection
pad 194 of the second board 191. Asaresult, the detection circuit for detecting the fit
completion between the first connector 1 and the second connector 101 closes, and the fit
completion between the first connector 1 and the second connector 101 iselectrically detected.
In other words, the fit completion detecting part 58 and the detection pads 194 function as a
switching member for afit completion detection switch.

[0082] Further, the timing for conductivity for when the connecting raised part 58c of the fit
completion detecting part 58 contacts the detection pads 194 of the second board 191 is after the
first contacting part 65 of the first terminals 61 complete engagement with the first contacting
recessed part 165a of the second terminals 161 and after the second contacting part 66 of the first
terminals 61 complete engagement with the second contacting recessed part 166a of the second
terminals 161. In other words, the configuration is such that while the first contacting part 65 of
the first terminals 61 contact the surface of the first contacting part 165 of the second terminals
161 but has still not yet entered into the first contacting recessed part 165a, or while the second
contacting part 66 of the first terminals 61 contacts the surface of the second contacting part 166
of the second terminals 161 but has still not yet entered into the second contacting recessed part
1664, the connecting raised part 58c of the fit completion detecting part 58 does not contact the
detection pad 194 of the second board 191 and fit completion between the first connector 1and
the second connector 101 isnot detected.

[0083] The detection circuit isconfigured so that, for example, a conductive trace formed on the
surface of the second board 191 and linked to the detection pads 194, and a conductive trace
formed on the surface of the first board not illustrated and linked to the anchoring pads anchored

by the first reinforcing bracket 51 connected to both terminals of atesting device similar to a
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tester for testing the conductivity state of electric circuits. By so doing, when when thereis
conductivity by the connecting raised part 58c of the fit completion detecting part 58 contacting
the detection pad 194 of the second board 191, that isto say the switch for fit completion
detection is switched on, the detection circuit closes and the state of conductivity is detected by
the testing device.

[0084] Furthermore, when bowing or warpage occurs in the first board not illustrated or the
second board 191, asillustrated in Fig. 7, even though the first contacting part 65 of the first
terminals 61 engages with the first contacting recessed part 165a of the second terminals 161,
and the second contacting part 66 of the first terminals 61isin an engaged state with the second
contacting recessed part 166a of the second terminals 161, the connecting raised part 58c of the
fit completion detecting part 58 does not contact the detection pad 194 of the second board 191
so there are times in which the fit completion between the first connector 1 and athe second
connector 101 cannot be electrically detected.

[0085] At such atime, the operator further moves the second connector 101 relatively in the
fitting direction inrelation to the first connector 1from the state illustrated in Fig. 7, and the
connecting raised part 58cof the fit completion detecting part 58 contacts the detection pad 194
of the second board 191 to make conductivity by establishing the state illustrated in Fig. 8, and
the fit completion between the first connector 1 and the second connector 101 iséelectrically
detected.

[0086] When establishing the state illustrated in Fig. 8, because the upper surface of the first
ridged part 13 of the first housing 11 contacts the bottom surface of the recessed groove part 113
of the second housing 111, further movement by the second connector 101 in the fitting direction
inrelation to the first connector 1isprevented. In other words, the first ridged part 13 of the first
housing 11 and the recessed groove part 113 of the second housing 111 functions as a stopper to
prevent more than necessary relative movement in the fitting direction of the second connector
101 inrelation to the first connector 1. By so doing, because the second connector 101 isnot
pushed in more than is necessary, in other words more than the state illustrated in Fig. 8, in
relation to the first connector 1, members such asthe first terminal 61, the second terminal 161,
and so forth are prevented from receiving damage.

[0087] In addition, because the connecting ridged part 58c of the fit completion detecting part 58

can flexibly displace in avertical direction due to the arm part 58b functioning as a spring
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member, even if the second connector 101 moves further in the relative fitting direction in
relation to the first connector 1from the stateillustrated in Fig. 7, the conductive state with the
detection pad 194 of the second board 191 can be maintained. In addition, the detection pad 194
and the connecting ridged part 58c do not receive any damage.

[0088] Thereby, when the fit between the first connector 1 and the second connector 101 is
complete, the first terminal 61 and the second terminal 161 are in a state of conductivity. More
specifically, the first contacting part 65 of the first terminal 61 engages with the first contacting
recessed part 165a of the second terminal 161 to create an engaged state between the second
contacting part 66 of the first terminal 61 and the second contacting recessed part 166a of the
second terminal 161. Asaresult, there is conductivity with the conductive trace connected to the
terminal connection pad on the first board where the tail part 62 of the first terminals 61 are
connected, and with the conductive trace connected to the terminal connection pad 192 on the
second board 191 where the tail part 162 of the second terminals 161 are connected. In this case,
because the first terminals 61 and the second terminals 161 are contacting at multiple points, the
state of conductivity can be security maintained.

[0089] Further, alocked state occurs in which the first reinforcing bracket 51 provided by the
first connector 1 and the second reinforcing bracket 151 provided by the second connector 101
mutually engage. In this case, the first locking part 54 of the first reinforcing bracket 51 which is
aridged part enters into the second locking part 154 of the second reinforcing bracket 151 which
isan open part so that the first locking part 54 and the second locking part 154 mutually engage
thereby locking the first connector 1 and the second connector 101.

[0090] In addition, the description given in the present embodiment included the fit completion
detecting part 58 of the first reinforcing bracket 51 and the detection pad 194 of the second board
191 functioning as switching members of a switch for fit completion detection, but a
configuration is also possible in which adetection pad similar to the detection pad 194 can be
formed on the first board and a portion of the first reinforcing bracket 51 can be made to contact
such detection pad thereby enabling a switch for fit completion detection. In other words, as
long as at least one from among aplurality of switching members capable of mutual contact
included with the switch isthe first reinforcing bracket 51 or the second reinforcing bracket 151,

it isacceptable.
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[0091] In addition, adescription was provided only for the case in which the detection pad 194
did not displace with the connecting ridged part 58c of the fit completion detecting part 58
having the ability to flexibly displace in the fitting direction, but it may also be aportion of the
detection pad 194 (for example the surface) that has the ability for flexible displacement in the
fitting direction. In other words, aslong as at least one from among aplurality of switching
members capable of mutual contact included with the switch has the ability for flexible
displacement in the fitting direction, it i s acceptable.

[0092] In this manner, because in the present embodiment the first connector 1 and the second
connector 101 are configured so asto electrically detect the fit completion, the fit completion
between the first connector 1 and the second connector 101 can be accurately confirmed without
the operator seeing, feeling with his hand, hearing aclick sound, or the like, or in other words
relying on the five senses of the operator. Accordingly, aboard-to-board connector with high
reliability can be provided that can securely prevent the occurrence of incomplete fitting in a
fitting process even when fit completion isdifficult to confirm by an operator seeing, feeling
with his hand, hearing aclick sound, or the like, when the first connector 1 and the second
connector 101 have asmall size and low height.

[0093] Furthermore, the first reinforcing bracket 51 in the present embodiment, in addition to
improving the original mounting strength of the first connector 1 on the first board, also provides
the locking function with the second connector 101 and isused as apart of the detection circuit
for detecting the fit completion. Therefore, because it isnot necessary to attach a member for
detecting the fit completion to the first connector 1 and the second connector 101, increasing the
size and the number of components in the first connector 1 or the second connector 101 can be
prevented. In addition, because the first terminals 61 or the second terminals 161 are not used in
the detection circuit, the number of terminals or the number of poles are essentially not reduced.
[0094] In addition, in the present embodiment, apair of fit completion detecting parts 58 are
placed on adiagonal line of the first connector 1 asviewed from the fitting surface side, and a
pair of detection pads 194 are placed on adiagonal line of the second connector 101 making it
difficult to be affected by bowing or warpage in the first board or the second board 191, and
therefore the fit completion between the first connector 1 and the second connector 101 can be

securely detected. Further, even if bowing or warpage occurs in the first board or the second
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board 191, the fit completion can be detected by further moving the first connector 1 or the
second connector 101 relatively in the fitting direction as described above.

[0095] Referring to Figs. 10-1, the first reinforcing bracket 51 of the first connector 1in the
present embodiment separatesthe flexible part 51R positioned to the right side from the rigid part
51L positioned to the left side asillustrated in Fig. 12 and Fig. 14 to be described below.

Further, the flexible part 51R and the rigid part 51L, respectively, are members integrally formed
by aworking process such as punching or bending a conductive metal plate, and are provided
with afirst main body part 52, afirst arm part 57 connected to the first main body part 52 and
held to the first housing 11, and afirst board connecting part 56 connected to the lower end of
the first on part 57. Note, neither the flexible part 51R nor therigid part 51L are provided with a
first locking part 54.

[0096] Further, the first board connecting part 56 functions as a soldering tail part for the flexible
part 51R and therigid part 51L, and the bottom surface thereof isformed so asto be nearly
parallel with the mounting surface of the first housing 11 and is anchored by soldering or the like
to an anchoring pad on the first board not illustrated.

[0097] Additionally, the flexible part 51R is connected to the lower end of the first main body
part 52 and is provided with aflexible fit completion detecting part 58R that extends in the
direction of therigid part 51L; and therigid part 51L is connected to the lower end of the first
main body part 52 and is provided with arigid fit completion detecting part 58L that extends in
the direction of the flexible part 51R. Therigid fit completion detecting part 58L and the flexible
fit completion detecting part 58R extend along the bottom surface of the first meta fitting
retention recessed part 26 of the first housing 11.

[0098] Therigid fit completion detected part 58L is along and narrow flat plate shaped member
that extends directly along the bottom surface of the first metal fitting retention recessed part 26
or the mounting surface of the first housing 11 to be described hereinafter asillustrated in Fig.
12. In contrast to this, the flexible fit to completion detecting part 58R isprovided with amain
body part 58Ra that is along and narrow flat plate shaped part that extends directly along the
bottom plane of the first metal fitting retention recessed part 26 or the mounting service of the
first housing 11, and an arm part 58Rb with along and narrow cantilever shape that extends
upward at a slant toward the fitting surface of the first housing 11 from the tip end of the main

body part 58Ra. The arm part 58Rb functions as a spring member and the tip end thereof, in
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other words the free end, can be flexibly displaced in the vertical direction. Asillustrated in Fig.
10, when in a state in which the second connector 101 is not engaged with the first connector 1,
the free end of the arm part 58Rb ispositioned further to the fitting surface side then the upper
surface of therigid fit completion detecting part 58L. In other words, it is positioned further
above than the upper surface of the rigid fit completion detecting part 58L.

[0099] Further, with the example illustrated in the drawings, the flexible fit completion detecting
part 58R isformed to be longer than therigid fit completion detecting part 58L, and either the tip
end of the flexible fit completion detecting part 58R or the tip end of therigid fit completion
detecting part 58L resides within the range from the end of the rigid part 51L in the width
direction of the first housing 11 until the center part.

[0100] Furthermore, the second reinforcing bracket 151 of the second connector 101 in the
present embodiment isamember that isintegrally formed by aworking process such as
punching or bending a conductive metal plate and isprovided with, asillustrated in Fig. 12 to be
described hereinafter, a second main body part 152 in the shape of along and narrow band that
extends in the width direction of the second housing 111 as a complete body, and a second board
connecting part 156 that is connected to both the left and right ends of the second main body part
152 and that extends toward the mounting surface. Note, in the present embodiment, the second
reinforcing bracket 151 isnot provided with a second locking part 154.

[0101] The second reinforcing bracket 151 isintegrated with the second housing 111 by over
molding. In other words, the second housing 111isformed by filling resin in the cavity of a
mold in which the second reinforcing bracket 151 isprepared inside in advance. By so doing,
the second reinforcing bracket 151 can beintegrally attached to the second housing 111 in a state
in which the majority of the second main body part 152 isembedded within the second housing
111 and the upper end part of the second main body part 152 isexposed to the fitting surface,
and the lower end part of the second board connecting part 156 is exposed to the mounting
surface.

[0102] Further, the second board connecting part 156 functions as a soldering tail part for the
second reinforcing bracket 151, and the bottom surface thereof isformed so asto be nearly
paralel with the mounting surface of the second housing 111 and is anchored by soldering or the

like to an anchoring pad 193 on the second board 191.
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[0103] Further, the second fit completion detecting part 158 isintegrally formed on the upper
end part of the second main body part 152 so asto further protrude from the upper end surface
thereof. The second fit completion detecting part 158, in the example illustrated in the drawing,
isformed on the upper side surface of the second main body part 152 within the range from one
end of the width direction of the second housing 111 until the center part, which more
specifically isarange that is approximately either the right half or the left half of the upper end
surface of the second main body part 152.

[0104] In the state in which the first connector 1has completed engagement with the second
connector 101, the upper end surface of the second fit completion detecting part 158 isthe
portion that has conductivity by contacting with the upper surface of the rigid fit completion
detecting part 58L and the flexible fit completion detecting part 58R. Accordingly, the second fit
completion detecting part 158 isformed within arange that is approximately half of the side that
corresponds to the range in which the tip end of therigid fit completion detecting part 58L and
the flexible fit the completion detecting part 58R are positioned in the first connector 1 has the
other connector. Moreover, the dimensions in regards to the width direction of the second
housing 111 of the second fit completion detecting part 158 are not required to always be
approximately half of the upper end surface of the second main body part 152 asin the example
illustrated in the drawing, but may be shorter or may be longer than that.

[0105] In the present embodiment, the detection circuit is configured so that a conductive traceis
formed on the surface of the first board not illustrated where the first board connecting part 56 of
the flexible part 51R islinked to afixed anchoring pad, and a conductive trace where the first
board connecting part 56 of therigid part 51L islinked to afixed anchoring pad, by connecting
to both terminals of atesting device similar to atester for testing the conductivity state of the
electric circuits. By so doing, when conductivity occurs by the upper surface of therigid fit
completion detecting part 58L and the flexible fit completion detecting part 58R of the first
connector 1 contacting the upper end surface of the second fit completion detecting part 158 of
the second connector 101, the detection circuit closes and the conductivity state is detected by
the testing device and thus the fit completion between the first connector 1 and the second
connector 101 iselectrically detected. In other words, in the present embodiment, the second fit

completion detecting part 158 together with the rigid fit completion detecting part 58L and the
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flexible fit completion detecting part 58R function as a switching member for afit completion
detection switch.

[0106] Note, the present embodiment does not require that the detection pad 194 be formed on
the second board 191. Further, in the present embodiment, other points of configuration are the
same as the first embodiment, and therefore descriptions thereof are omitted.

[0107] Referring to Figs. 12-4, the first connector 1is surface mounted on the first board with
the tail part 62 of the first terminals 61 being connected by soldering or the like to the terminal
connection pad 192 that islinked to a conductive trace on the first board not illustrated, and the
first board connecting part 56 of therigid part 51L and the flexible part 51R is connected by
soldering or the like to the anchoring pad of the first board. Moreover, the first board is omitted
from the drawing.

[0108] Further, the second connector 101 is surface mounted on the second board 191 with the
tail part 162 of the second terminals 161 being connected by soldering or the like to the terminal
connection pad 192 that islinked to aconductive trace on the second board 191, and the second
board connecting part 156 of the second reinforcing bracket 151 isconnected by soldering or the
like to the anchoring pad 193 of the second board 191. Note, the present embodiment omits the
second board 191 from the drawing.

[0109] First, the operator, in asimilar manner to the first embodiment, positions the first
connector 1 and the second connector 101 to make a state in which the fitting surface of the first
connector 1 faces the fitting surface of the second connector 101 then moves the first connector 1
and/or a second connector 101 in adirection to approach the side of the other, that isto say the
fitting direction.

[0110] By so doing, the left and right second ridged parts 112 of the second connector 101 are
inserted into the left and right recessed groove parts 12a of the first connector 1. Further, the
second terminals 161 of the second connector of 101 are inserted between the first contacting
parts 65 and the second contacting parts 66 of each of the first terminals 61, and the first
contacting parts 65 of the first terminals 61 contact with the surfaces of the first contacting parts
165 of the second terminals 161 and the second contacting parts 66 of the first terminals 61
contact with the surfaces of the second contacting parts 166 of the second terminals 161. By so
doing, the gap between the first contacting part 65 and the second contacting part 66 in the first
terminals 61 iswidened by the second terminals 161 to flexibly elongate. Further, asillustrated
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in Fig. 12, the upper surface of therigid fit completion detecting part 58L and the upper surface
of the flexible fit completion detecting part 58R of the first connector 1 does not contact the
upper end surface (the lower end surface in Fig. 12) of the second fit completion detecting part
158 of the second connector 101.

[0111] Next, when the operator further moves the second connector 101 relatively in the fitting
direction in relation to the first connector 1, the fit between the first connector 1and the second
connector 101 iscomplete, and asillustrated in Fig. 13, the first contacting part 65 of the first
terminals 61 engage with the first contacting recessed part 165a of the second terminals 161, and
the second contacting part 66 of the first terminals 61 isin an engaged state with the second
contacting recessed part 166a of the second terminals 161.

[0112] Asaresult, there isconductivity with the conductive trace connected to the terminal
connection pad on the first board where the tail part 62 of the first termina 61 is connected, and
with the conductive trace connected to the terminal connection pad 192 on the second board 191
where the tail part 162 of the second terminal 161 is connected.

[0113] In addition, asillustrated in Fig. 14, the upper surface of the rigid fit completion detecting
part 58L and the upper surface of the flexible fit completion detecting part 58R of the first
connector 1 contacts with the upper end surface of the second fit completion detecting part 158
of the second connector 101 to create conductivity. In other words, the switch for fit completion
detection isturned on. Furthermore, the detection circuit for detecting the fit completion
between the first connector 1 and the second connector 101 closes, and the fit completion
between the first connector 1 and the second connector 101 iselectrically detected.

[0114] When establishing the state illustrated in Fig. 14, because the upper end surface of the
second fit completion detecting part 158 contacts the upper surface of the rigid fit completion
detecting part 58L, further movement by the second connector 101 in the fitting direction in
relation to the first connector 1lisprevented. In other words, therigid fit completion detecting
part 58L and the second fit completion detecting part 158 function as a stopper to prevent more
than necessary relative movement in the fitting direction of the second connector 101 in relation
to the first connector 1. By so doing, because the second connector 101 isnot pushed in more
than is necessary, in other words more than the state illustrated in Fig. 14, in relation to the first
connector 1, members such asthe first terminal 61, the second terminal 161, and so forth are

prevented from receiving damage.
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[0115] Further, the timing for conductivity for when the upper end surface of the second fit
completion detecting part 158 contacts therigid fit completion detecting part 58L is after the first
contacting part 65 of the first terminals 61 complete engagement with the first contacting
recessed part 165a of the second terminals 161 and after the second contacting part 66 of the first
terminals 61 complete engagement with the second contacting recessed part 166a of the second
terminals 161. In other words, the configuration is such that while the first contacting part 65 of
the first terminals 61 contact the surface of the first contacting part 165 of the second terminals
161 but has till not yet entered into the first contacting recessed part 165a, or while the second
contacting part 66 of the first terminals 61 contacts the surface of the second contacting part 166
of the second terminals 161 but has still not yet entered into the second contacting recessed part
1664, the upper end surface of the second fit completion detecting part 158 does not contact the
rigid fit completion detecting part 58L and fit completion between the first connector 1 and the
second connector 101 isnot detected.

[0116] Therefore, the upper end surface of the second fit completion detecting part 158, and
particularly the location where it contacts therigid fit completion detecting part 58L, requires
that higher dimension accuracy be provided over the other parts of the second main body part
152. Note, the location where therigid fit completion detecting part 58R is contacted can have a
low degree of dimensiona accuracy because the flexible fit completion detecting part 58R can
flexibly displace.

[0117] Further, the description provided in the present embodiment isfor when the rigid fit
completion detecting part 58L and the second fit completion detecting part 158 function as a
stopper, however aslong as at least one from among a plurality of switching members with the
ability for mutual contact included in the switch and function as a stopper, it is acceptable.
[0118] Because the first reinforcing bracket 51 and the second reinforcing bracket 151are used
as apart of the detection circuit for detecting fit acompletion in this manner in the present
embodiment, it isnot necessary to attach amember for detecting the fit completion to the first
connector 1 and the second connector 101, and increasing the size and the number of
components in the first connector 1 or the second connector 101 can be prevented. In addition,
because the first terminals 61 or the second terminals 161 are not used in the detection circuit,
the number of terminals or the number of poles are essentially not reduced. In addition, because
the detection pad 194 does not need to be formed on the second board 191 asin the first
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embodiment, the configuration of the second board 191 can be simplified. Additionally, because
the second board 191 isnot included as apart of the detection circuit asin the first embodiment,
the configuration of the detection circuit can be further simplified.

[0119] Further, in the present embodiment, apair of second fit completion detecting parts 158 is
placed on adiagonal line of the second connector 101 as viewed from the fitting surface side,
and the tip ends of therigid fit completion detecting part 58L and the flexible fit completion
detecting part 58R that contact the second fit completion detecting part 158 are placed on a
diagona line of the first connector 1 asviewed from the fitting surface side, thus making it
difficult to be affected by bowing or warpage in the first board or the second board 191, and
therefore the fit completion between the first connector 1 and the second connector 101 can be
securely detected.

[0120] The effect of other points are the same as the first embodiment, therefore descriptions
thereof are omitted.

[0121] Referring to Figs. 15-6, the first reinforcing bracket 51 of the first connector 1in the
present embodiment is not provided with the fit completion detecting part 58, and the first board
connecting part 56 is connected to the lower ends of both of the left and right first arm parts 57.
With regard to the other points, the configuration of the first reinforcing bracket 51 in the present
embodiment is similar to the first reinforcing bracket 51 in the first embodiment.

[0122] Further, the first connector 1in the present embodiment has afit completion detecting
terminal 71 asthe fit completion detecting part in place of one of the first terminals 61. In the
example illustrated in Fig. 15, the fit completion detecting terminal 71 is arranged in place of the
first terminal 61 that corresponds to the first terminal receptacle cavity 15 positioned at the right
upper end in the example of the first terminal receptacle cavity 15 formed on the left side of the
first housing number 11.

[0123] The fit completion detecting terminal 71 is amember integrally formed by aworking
process such as stamping or bending a conductive metal plate, and isprovided with, asillustrated
in Figs. 17 to 20 to be described hereinafter, aretention receiving part 73, atail part 72
connected to the lower end of the retention receiving part 73, an upper side connecting part 77
connected to the upper end of the retention receiving part 73, a side surface connecting part 76
formed in the vicinity of the inward end of the upper side connecting part 77, and afit

completion detecting part 75 connected to the lower end of the side surface connecting part 76.
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[0124] Further, the retention receiving part 73 extends in avertical direction, that isto say the
thickness direction, of the first housing 11 and isapart that isengaged and held with the first
terminal receptacle outer side cavity 15b. In addition, the tail part 72 is connected by bending in
relation to the retention receiving part 73, and extends outward in the width direction of the first
housing 11, and is connected by soldering or the like to aterminal connection pad that islinked
to aconductive trace on the first board. Furthermore, the upper side connecting part 77 is
connected by bending in relation to the retention receiving part 73 and extends inward in the
width direction of the first housing 11.

[0125] The side surface connecting part 76 that extends downward is connected to the inner end
of the upper side connecting part 77, and the fit completion detecting part 75 with a cantilever
shape that extends at a slant upward as well as extending inward in the width direction of the first
housing 11 isconnected to the lower end of the side surface connecting part 76. The fit
completion detecting part 75 functions as a spring member and the tip end thereof, in other
words the entire body including the free end, can be flexibly displaced in the vertical direction.
[0126] The fit completion detecting termina 71isinserted into the first terminal receptacle
cavity 15 from the mounting surface side (lower side in the drawing), and is anchored to the first
housing 11 by being held from both sides by the side walls of the first terminal receptacle outer
side cavities 15b where the retention receiving part 73 isformed to the side surface of the inner
side of the side wall part 14. In this state, and other words the state in which the fit completion
detecting termina 71isloaded on the first housing 11, the side surface connecting part 76 stops
within the first terminal receptacle outer side cavity 15b and isnot exposed within the recessed
groove part 12a. Meanwhile, the fit completion detecting part 75 his position to the lower side
within the recessed groove part 12a

[0127] Further, other points of configuration with the first connector 1 are the same asthe first
embodiment, and therefore descriptions thereof are omitted. Further, the configuration of the
second connector 101 in the present embodiment isthe same as the first embodiment, and
therefore descriptions thereof are omitted.

[0128] However, in the present embodiment, the detection circuit for detecting the fit completion
between the first connector 1 and the second connector 101 isconfigured so that a conductive
trace formed on the surface of the first board not illustrated where the tail part 72 of the fit

completion detecting terminal 71islinked to the connected terminal connection pad on the first
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board not illustrated, and a conductive trace with the tail part 162 of the second terminal 161 is
linked to the connected terminal connection patent 192 on the second board 191, by connecting
to both terminals of atesting device similar to atester for testing the conductive a state of the
electric circuits. By so doing, when conductivity occurs by the second terminal 161 that
corresponds to the fit completion detecting terminal 71 contacting the fit the completion
detecting terminal 71, the detection circuit closes and the conductivity state i s detected by the
testing device and thus the fit completion between the first connector 1 and the second connector
101 iselectrically detected. In other words, in the present embodiment, the fit completion
detecting terminal 71 and the second terminal 161 that corresponds to the fit completion
detecting terminal 71 functions as a switching member for afit completion detection switch.
[0129] Referring to Figs. 17-20, the first connector 1is surface mounted on the first board with
the tail part 62 of the first terminals 61 and the tail part 72 of the fit completion detect internal 71
and is connected by soldering or the like to the terminal connection pad that islinked to a
conductive trace on the first board not illustrated in the drawing while the first board connecting
part 56 of the first reinforcing bracket 51 isconnected by soldering or the like to the anchoring
pad on the first board.

[0130] Further, the second connector 101 is surface mounted on the second board 191 with the
tail part 162 of the second terminals 161 being connected by soldering or the like to the terminal
connection pad 192 that islinked to aconductive trace on the second board 191, and the second
board connecting part 156 of the second reinforcing bracket 151 isconnected by soldering or the
like to the anchoring pad 193 of the second board 191. Note, the present embodiment omits the
second board 191 from the drawing.

[0131] First, the operator, asillustrated in Fig. 17, positions the first connector 1 and the second
connector 101 to make a state in which the fitting surface of the first connector 1 faces the fitting
surface of the second connector 101 in asimilar manner to the first embodiment, then moves the
first connector 1 and/or a second connector 101 in adirection to approach the side of the other,
that isto say the fitting direction.

[0132] By so doing, the left and right second ridged parts 112 of the second connector 101 are
inserted into the left and right recessed groove parts 12a of the first connector 1. Further, the
second terminals 161 of the second connector of 101 are inserted between the first contacting

parts 65 and the second contacting parts 66 of each of the first terminals 61, and the first
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contacting parts 65 of the first terminals 61 contact with the surfaces of the first contacting parts
165 of the second terminals 161 and the second contacting parts 66 of the first terminals 61
contact with the surfaces of the second contacting parts 166 of the second terminals 161. By so
doing, the gap between the first contacting part 65 and the second contacting part 66 in the first
terminals 61 iswidened by the second terminals 161 to flexibly elongate. Furthermore, as
illustrated in Fig. 18, the fit completion detecting terminal 71 of the first connector 1 does not
contact the second terminal 161.

[0133] Next, when the operator further moves the second connector 101 relatively in afitting
direction in relation to the first connector 1, asillustrated in Fig. 19, the first contacting part 65
of the first terminals 61 enter into the first contacting recessed part 165a of the second terminals
161, and the first contacting part 65 isin an engaged state with the first contacting recessed part
165a. However, in the state illustrated in Fig. 19, the second contacting part 66 of the first
terminals 61 contacts the surface of the second contacting part 166 of the second terminals 161
but but without yet entering into the second contacting recessed part 166a so the second contact
you part 66 and the second contacting recessed part 166a do not engage. In such a state, the fit
completion detecting terminal 71 of the first connector 1 has not yet contacted the second
terminal 161. In other words, the fit completion between the first connector 1 and the second
connector 101 isnot detected.

[0134] Next, when the operator further moves the second connector 101 relatively in afitting
direction in relation to the first connector 1, the fit between the first connector 1 and the second
connector 101 iscomplete, and asillustrated in Fig. 20, the first contacting part 65 of the first
terminals 61 engage with the first contacting recessed part 165a of the second terminals 161, and
the second contacting part 66 of the first terminals 61 isin an engaged state with the second
contacting recessed part 166a of the second terminals 161.

[0135] Asaresult, there isconductivity with the conductive trace connected to the terminal
connection pad on the first board where the tail part 62 of the first terminal 61 isconnected, and
with the conductive trace connected to the terminal connection pad 192 on the second board 191
where the tail part 162 of the second terminal 161 is connected.

[0136] Further, alocked state occurs in which the first reinforcing bracket 51 provided by the
first connector 1 and the second reinforcing bracket 151 provided by the second connector 101

mutually engage. Asaresult, the first connector 1 and the second connector 101 are locked.
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[0137] Additionally, asillustrated in Fig. 20, conductive itty occurs when the lower surface of
the connecting part 164 in the second terminal 161 of the second connector 101 contacts the
upper surface of the fit completion detecting part 75 in afit completion detecting terminal 71 of
the first connector 1. In other words, the switch for fit completion detection isturned on.
Further, the detection circuit for detecting the fit completion between the first connector 1 and
the second connector 101 closes, and the fit completion between the first connector 1 and the
second connector 101 iselectrically detected.

[0138] Further, when establishing the state illustrated in Fig. 20, because the upper surface of the
first ridged part 13 of the first housing 11 contacts the bottom surface of the recessed groove part
113 of the second housing 111, further movement by the second connector 101 in the fitting
direction in relation to the first connector 1isprevented. In other words, the first ridged part 13
of the first housing 11 and the recessed groove part 113 of the second housing 111 function as a
stopper to prevent more than necessary relative movement in the fitting direction of the second
connector 101 in relation to the first connector 1. By so doing, because the second connector
101 isnot pushed in more than is necessary, in other words more than the state illustrated in Fig.
20, inrelation to the first connector 1, members such as the first terminal 61, the second terminal
161, and so forth are prevented from receiving damage.

[0139] Further, the timing for conductivity for when the lower surface of the connecting part 164
contacts the upper surface of the fit completion detecting part 75 is after the first contacting part
65 of the first terminals 61 complete engagement with the first contacting recessed part 165a of
the second terminals 161 and after the second contacting part 66 of the first terminals 61
complete engagement with the second contacting recessed part 166a of the second terminals 161.
In other words, the configuration is such that while the first contacting part 65 of the first
terminals 61 contact the surface of the first contacting part 165 of the second terminals 161 but
has still not yet entered into the first contacting recessed part 165a, or while the second
contacting part 66 of the first terminals 61 contacts the surface of the second contacting part 166
of the second terminals 161 but has still not yet entered into the second contacting recessed part
1664, the lower surface of the connecting part 164 does not contact the upper surface of the fit
completion detecting part 75 and fit completion between the first connector 1 and the second

connector 101 isnot detected.
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[0140] In addition, the fit completion detecting part 75 in the fit completion detecting terminal
71 can flexibly displace in avertical direction functioning as a spring member, and even if the
second connector 101 isdisplaced in the relative fitting direction in relation to the first connector
1from the state illustrated in Fig. 20, the conductive state with the detection pad 194 of the
second board 191 can be maintained.

[0141] Because the fit completion detecting terminal 71is attached to the first connector 1in
place of one of the first terminals 61, and because the fit completion detecting terminal 71 and
the second terminal 161 corresponding thereto are used as apart of the detection circuit for
detecting the fit completion in this manner in the present embodiment, increasing the size and the
number of components in the first connector 1 or the second connector 101 can be prevented. In
addition, because the detection pad 194 does not need to be formed on the second board 191 as
in the first embodiment, the configuration of the second board 191 can be simplified.

[0142] The effect of other points are the same as the first embodiment, therefore descriptions
thereof are omitted.

[0143] While apreferred embodiment of the Present Disclosure is shown and described, itis
envisioned that those skilled in the art may devise various modifications without departing from

the spirit and scope of the foregoing Description and the appended Claims.
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CLAIMS
WHAT ISCLAIMED IS:

1. A board-to-board connector, comprising:

afirst connector having afirst terminal and afirst housing provided with a
recessed part;

a second connector having a second terminal that contacts the first terminal and a
second housing provided with araised part that inserts into the recessed part; and

aswitch that electrically detects the fit completion of the first connector and the

second connector.

2. The board-to-board connector of Claim 1, wherein one of either the first terminal
or second terminal is provided with acontacting recessed part and the other is provided with a
contacting raised part.

3. The board-to-board connector of Claim 2, wherein, when the contacting recessed
part and the contacting raised part engage, the switch detects the fit completion of the first

connector and the second connector.

4. The board-to-board connector of Claim 1, wherein the first connector has afirst
reinforcing bracket equipped on the first housing.

5. The board-to-board connector of Claim 4, wherein the second connector has a
second reinforcing bracket equipped on the second housing.

6. The board-to-board connector of Claim 5, wherein the switch includes aplurality
of switching members with the ability to mutually contact and at least one of the switching
members isthe first reinforcing bracket or the second reinforcing bracket.
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7. The board-to-board connector of Claim 6, wherein one of either the first terminal
or second terminal is provided with acontacting recessed part and the other is provided with a

contacting raised part.

8. The board-to-board connector of Claim 7, wherein, when the contacting recessed
part and the contacting raised part engage, the switch detects the fit completion of the first

connector and the second connector.

9. The board-to-board connector of Claim 6, wherein at least one of the switching
members functions as a stop to prevent more than necessary relative displacement in the fit
direction of the first connector and the second connector.

10. The board-to-board connector of Claim 9, wherein one of either the first terminal
or second terminal isprovided with acontacting recessed part and the other isprovided with a
contacting raised part.

11.  Theboard-to-board connector of Claim 10, wherein, when the contacting recessed
part and the contacting raised part engage, the switch detects the fit completion of the first

connector and the second connector.

12. The board-to-board connector of Claim 6, wherein at |east one of the switching
members can flexibly displace in the fit direction of the first connector and the second connector.

13. The board-to-board connector of Claim 12, wherein one of either the first terminal
or second terminal isprovided with acontacting recessed part and the other isprovided with a
contacting raised part.

14. The board-to-board connector of Claim 13, wherein, when the contacting recessed
part and the contacting raised part engage, the switch detects the fit completion of the first

connector and the second connector.
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15. The board-to-board connector of Claim 12, wherein at least one of the switching
members functions as a stop to prevent more than necessary relative displacement in the fit

direction of the first connector and the second connector.

16. The board-to-board connector of Claim 15, wherein one of either the first terminal
or second terminal isprovided with acontacting recessed part and the other isprovided with a

contacting raised part.

17. The board-to-board connector of Claim 16, wherein, when the contacting recessed
part and the contacting raised part engage, the switch detects the fit completion of the first

connector and the second connector.
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