
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

„ (10) International Publication Number
(43) International Publication Date m _ _

12 January 2012 (12.01.2012) 2 12/ 6 86 A2

(51) International Patent Classification: Lisle, IL 60532 1682 (US). ITO, Yoshikazu [JP/JP];
m m 12/71 (201 l .oi) m m n/63i (2006.01) Molex Incorporated, 2222 Wellington Court, Lisle, IL

60532 1682 (US).
(21) International Application Number:

PCT/US201 1/042178 (74) Agents: MORELLA, Timothy, M. et al; Molex Incor
porated, 2222 Wellington Court, Lisle, IL 60532 1682

(22) International Filing Date: (US).
28 June 201 1 (28.06.201 1)

(81) Designated States (unless otherwise indicated, for every
(25) Filing Language: English kind of national protection available): AE, AG, AL, AM,

(26) Publication Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

(30) Priority Data: DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
2010-146047 28 June 2010 (28.06.2010) JP HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, KP, KR,

(71) Applicant (for all designated States except US): KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

MOLEX INCORPORATED [US/US]; 2222 Wellington MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,

Court, Lisle, IL 60532 1682 (US). NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,

(72) Inventors; and TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(75) Inventors/Applicants (for US only): TAKEUCHI, Ry-

otaro [JP/JP]; Molex Incorporated, 2222 Wellington (84) Designated States (unless otherwise indicated, for every

Court, Lisle, IL 60532 1682 (US). HIRATA, Toshihisa kind of regional protection available): ARIPO (BW, GH,

[JP/JP]; Molex Incorporated, 2222 Wellington Court, GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

[Continued on next page]

(54) Title: BOARD-TO-BOARD CONNECTOR

(57) Abstract: A board-to-board connector is disclosed. The board-
to-board connector comprises a first connector having a first terminal
and a first housing provided with a recessed part, a second connector
having a second terminal that contacts the first terminal and a second
housing provided with a raised part that inserts into the recessed part,
and a switch that electrically detects the fit completion of the first
connector and the second connector.

<
00
o
o
© FIG.1

o

o



w o 2012/006086 A : llll I I I I 11III I I I II II II III I II III I I I II

ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, without international search report and to be republished
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, upon receipt of that report (Rule 48.2(g))
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).



BOARD-TO-BOARD CONNECTOR

REFERENCE TO RELATED APPLICATIONS

[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 is fully incorporated in its

entirety herein.

BACKGROUND OF THE PRESENT DISCLOSURE

[0002] The Present Disclosure relates, generally, to a board-to-board connector. More

particularly, the Present Disclosure relates to a board-to-board connector having a switch that

electrically detects the fit completion of a first connector and a second connector.

[0003] Board-to-board connectors have been used conventionally to electrically connect a

mutual pair of parallel circuit boards. Such board-to-board connectors are configured for

conductivity by mutually fitting a pair of circuit boards by each attaching mutually facing

surfaces. Further, technology has been proposed that holds the fitted state with the other

connector with a reinforcing bracket attached to both end parts functioning as a locking member.

An example is disclosed in Japanese Patent Application No. 2004-55306.

[0004] Fig. 2 1 is a perspective view illustrating the pre-fit state of a conventional board-to-board

connector. Reference 801 in the drawing is the first connector which is one side of a pair of

board-to-board connectors, and is mounted on the surface of the first board 891. Further,

reference 901 in the drawing is the second connector which is the other side of a pair of board-to-

board connectors, and is mounted on the surface of the second board 991. The first connector

801 includes a first housing 811, and a plurality of first terminals 861 mounted on the first

housing 811, and the second connector 901 includes a second housing 911 and a plurality 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 is formed on the first housing 8 11 to receive the second housing 911

while an engaging raised part 813 is formed within the recessed part 812. Meanwhile, an



engaging recessed part 913 is formed on the second housing 911 to receive the engaging raised

part 813.

[0006] In addition, a first metal fitting 851 is attached to both ends in the long side direction of

the first housing 811. The first metal fitting 851 is provided with a first tail part 852 that is

soldered to the surface of the first board 891, and is also provided with a first 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 a fitted state.

[0008] Moreover, at the time of fitting, either one of the first connector 801 or the second

connector 901 is vertically inverted from the disposition illustrated in the drawing so as to fit

with the other connector.

SUMMARY OF THE PRESENT DISCLOSURE

[0009] However, with the conventional board-to-board connector, it is difficult to confirm

whether the first connector 801 and the second connector 901 are completely fit. That is to say

that because either one of the first connector 801 or the second connector 901 is vertically

inversed at the time of fitting and the second housing 911 is received 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 a large degree of projection by the second housing 911 from the

top end of the first housing 811, a determination can be made visually whether the fit of the first

connector 801 and the second connector 901 is incomplete. However, because the first board

891 and the second board 991 which have significantly larger surface areas than the bottom



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 is difficult.

[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, is to provide a board-to-board connector that can accurately confirm fit

completion with high reliability for the first connector and the second connector even in a fitting

process of a small 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 a fitting process.

[0013] Therefore, the board-to-board connector of the Present Disclosure includes a first

connector having a first terminal and a first housing provided with a recessed part, a second

connector having a second terminal that contacts the first terminal and a second housing

provided with a raised 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 a first reinforcing bracket equipped on the first housing, the second connector has

a second reinforcing bracket equipped on the second housing, and the switch includes a plurality

of switching members with the ability to mutually contact and at least one of the switching

members is the 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.



[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 a contacting recessed part and the

other is provided with a contacting 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 a fitting process of

a small 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 1 is an exploded view, seen from the fitting surface side, of a first connector

according to the first embodiment of the Present Disclosure;

[0021] Figure 2 is a perspective view, illustrating the fitting of the first connector and a second

connector, as seen from the view of Fig. 1;

[0022] Figure 3 is an 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 is a perspective view, seen from the fitting surface side of the second connector

mounted on the surface, of the second board of Fig. 3;

[0024] Figure 5 illustrates 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) is a side 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 a cross-

sectional view corresponding to the visual portion of Arrows A-A in Fig. 2 and Fig. 6(b) is a side

plane view corresponding to the visual portion of Arrows B-B in Fig. 2;



[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 8 illustrates the fourth step of the fitting process, where Fig. 8(a) is a cross-

sectional view corresponding to the visual portion of Arrows A-A in Fig. 2 and Fig. 8(b) is a side

plane view corresponding to the visual portion of Arrows B-B in Fig. 2;

[0028] Figure 9 is a perspective 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 a perspective view, seen from the fitting surface side of a first connector

according to the second embodiment of the Present Disclosure;

[0030] Figure 11 is a perspective 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 a mid-way step in the fitting process of the board-to-board

connector, is a cross-sectional view illustrating the relationship of a first 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 is a cross-sectional 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 a first connector

according to the third embodiment of the Present Disclosure;

[0035] Figure 16 is an 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, 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;



[0038] Figure 19, which illustrates the step of the fitting process of Fig. 7, is a cross-sectional

view corresponding to the visual 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 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; and

[0040] Figure 2 1 is a perspective view illustrating the pre-fit state of a conventional 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 is to be considered an exemplification of the principles of the

Present Disclosure, and is not intended to limit the Present Disclosure to that as illustrated.

[0042] In the embodiments illustrated in the Figures, representations of directions such as up,

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, 1 is the first connector as

one side of a pair of board-to-board connectors according to the present embodiment, and is a

surface mount type connector mounted on the surface of the first board not illustrated.

Furthermore, 101 is the second connector as the other side of a pair 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, a printed circuit board

used in electronic devices or the like, such as, a flexible flat cable (FFC), a flexible printed

circuit (FPC), or the like.



[0044] Further, the first connector 1 includes a first 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, as illustrated in the drawing, is provided with an essentially rectangular thick board shape

that is essentially a rectangular solid, and a recessed part 12 having an essentially rectangular

shape is formed 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 1 is provided

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, a first

ridged part 13 is integrally formed with the first housing 11 as an island part within the recessed

part 12, and a side wall part 14 is integrally formed with the first housing 11 to 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, a recessed groove part

12a, that is a long and narrow recessed part, is formed between the first ridged part 13 and the

side wall part 14 so as to 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 is only one first ridged part 13, but there may also be a plurality thereof, and

there may be any number of these. In addition, the first ridged part 13 is provided with a

dimension of, for example, 0.6 mm in width, and this dimension can be suitably changed.

[0045] Here, a first terminal receptacle inner side cavity 15a is formed in a recessed groove

shape to the side surface of both sides of the first ridged part 13. Further, a first terminal

receptacle outer side cavity 15b is formed in a recessed 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 as the first terminal receptacle cavity 15.

[0046] The first terminal receptacle cavity 15 is formed in, for example, eight pieces each at a

pitch of approximately 0.4 mm to both sides of the first ridged part 13. Further, the first terminal

6 1 received into each of the first terminal receptacle cavities 15 is also arranged in, for example,



eight pieces each at a pitch 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 6 1 is a member integrally formed by a working process such as

stamping or bending a conductive metal plate, and is provided with a retention receiving part 63,

a tail part 62 that is connected to the lower end of the retention receiving part 63, an upper side

connecting part 67 that is connected to the upper end of the retention receiving part 63, a second

contacting part 66 as a second contacting raised part that is formed in the vicinity of the inner

end of the upper side connecting part 67, a lower side connecting part 64 that is connected to the

second contacting part 66, and a first contacting part 65 as a first 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 a vertical direction, that is to say the

thickness direction, of the first housing 11 and is a part that is engaged and held with the first

terminal receptacle outer side cavity 15b. In addition, the tail part 62 is connected by bending in

relation to the retention receiving part 63, and extends outward in the lateral direction, that is to

say the width direction, of the first housing 11, and is connected by soldering or the like to a

terminal connection pad that is linked 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 is formed to protrude inward in the width direction of the

first housing 11. Further, the lower side connecting part 64 is a part provided with a U shaped

side surface shape that is connected to the lower end of the second contacting part 66. The

curved first contacting part 65 is bent in a U shape in the vicinity of the free end, that is to say,

the upper end of the inner side, of the lower side connecting part 64 and is formed to protrude

outward in the width direction of the first housing 11.

[0050] The first terminal 6 1 is inserted 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 is formed to the side surface of the inner side of the

side wall part 14. In this state, in other words the state in which the first terminal 6 1 is loaded on



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 as to face each other.

[0051] Moreover, the first terminal 6 1 is a member that is integrally formed by a working

process of a metal plate and therefore has a certain amount of flexibility. As is evident from its

shape, there is the 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 is inserted 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 2 1 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 2 1

has an overhanging end recessed part 22 formed as a part of the recessed part 12. The

overhanging end recessed part 12 is a nearly 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, is inserted and when the first

connector 1 and the second connector 101 are in a fitted state.

[0053] In addition, the first overhanging end part 2 1 is provided with a side 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 a continuous C shape and mark three

directions of the nearly rectangular shaped overhanging end recessed part 22.

[0054] Furthermore, a first reinforcing bracket 5 1 is attached as a reinforcing metal fitting to the

first overhanging end part 21. The first reinforcing bracket 5 1 is arranged to the outer side in the

long side direction of the first housing 11 for the overhanging end recessed part 22 and is

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 5 1 in the present embodiment is a member that is integrally

formed by a working process such as punching or bending a conductive metal plate and is



provided with a first main body part 52 in the shape of a long and narrow band that extends in

the width direction of the first housing 11 as a complete body, a first 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 is held to the first housing 11, a first board

connecting part 56 that is connected to the bottom end of the first arm part 57 of one end, a fit

completion detecting part 58 connected to the bottom end of the first arm part 57 of the other

end, and a first locking part 54 that is formed on the first main body part 52.

[0056] Further, the first main body part 52 is provided with a center part 52a that extends

linearly in the width direction of the first housing 11 as viewed from the insert and release

direction, that is to say the vertical direction, of the first connector 1 and the second connector

101, a bending part 52b that bends so as to form a crank 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 57a in a raised 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 is connected by bending so that the free ends thereof face the outer side in

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 is formed so

as to be nearly parallel with the mounting surface not illustrated of the first housing 11 and is

anchored by soldering or the like to an anchoring pad on the first board.

[0059] Further, a main body part 58a of the fit completion detecting part 58 is connected to the

lower end of the other end of the first arm part 57 by bending so as to 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 11 is connected 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



the first reinforcing bracket 5 1 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 is provided with an outer side end part

receptor 26a in a groove shape that extends in the width direction and the thickness direction of

the first housing 11, a first 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 is formed on the side wall

extending part 21b so as to link with the outer side end part receptor 26a, a first lock receiving

latch part 26c arranged on the end part approaching the center in the long side direction of the

first housing 11 in the first arm part receptor 26b with the first lock latching part 57a latches, 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 a connector main body that is integrally formed by an insulating material such as a

synthetic resin or the like. The second housing 111, as illustrated in the drawing, is essentially a

rectangular thick board shape that is essentially a rectangular solid, and is provided 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, a long 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 are integrally formed on the side in which the first connector 1 of the second

housing 111 is inserted, 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 is formed 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] As illustrated 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



there can be any number thereof. In addition, the recessed groove part 113 is provided with a

dimension of, for example, 0.7 mm in width, and this dimension can be suitably changed.

[0063] The second terminal 161 is a member integrally formed by a working process such as

stamping or bending a conductive metal plate, and is provided with a main body part not

illustrated in the drawing, a tail part 162 that is connected to the bottom end of the main body

part, a first contacting part 165 that is connected to the top end of the main body part, a

connecting part 164 that is 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, a first

contacting recessed part 165a that engages with the first contacting part 65 of the first terminal

6 1 is formed 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 terminal 6 1 is respectively

formed on the surface of the second contacting part 166.

[0064] Further, the main body part is a part that is held by surrounding the periphery of the

second housing 111, and is a part 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

is to 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 a terminal 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 a detection 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 is linked to a conductive trace that functions as, for example, a ground line

when using the second reinforcing bracket 151 to function as a ground terminal or the like.

[0066] Further, the first contacting part 165 is connected to the main body part and is a part in a

flat plate shape that extends in the vertical direction, that is to 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



111. In addition, the second contacting part 166 is connected by bending downward to the outer

end of the connecting part 164 and is a part that extends downward.

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

In other words, the second housing 111 is formed by filling resin in the cavity of a mold in which

the second terminals 161 are prepared inside in advance. By so doing, the second terminals 161

can be integrally 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 as well as to the fitting surface. In this case, the second terminals 161 are

arranged, for example, in 16 pieces each at a pitch 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 a thick 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 2 1 provided by the first connector 1 is inserted and when the first

connector 1 and the second connector 101 are in a fitted state.

[0069] Furthermore, a second reinforcing bracket 151 is attached as a reinforcing metal fitting to

the second overhanging end part 122. The second reinforcing bracket 151 is arranged along the

outer side end in the long side direction of the second housing 111 for the second overhanging

end part 122 and is received 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 is a member that is

integrally formed by a working process such as punching or bending a conductive metal plate

and is provided with a second main body part 152 in the shape of a long 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 is held to the second housing

111, a second board connecting part 156 that is connected to the bottom end of the second arm



part 157, and a second locking part 154 that is formed 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 is formed so as to be nearly parallel 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 is provided with a second

main body part receptor 126a that is an 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 is formed so so as to 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 is exposed 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 5 1 provided by the first connector 1 when the first connector 1 and the second connector

101 are in a fitted state.

[0073] Referring to Figs. 5-9, the first connector 1 is surface mounted on the first board with the

tail part 62 of the first terminals 6 1 being connected by soldering or the like to the terminal

connection pad that is linked 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 5 1 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 58a in the fit completion detecting part 58 of the first reinforcing bracket 5 1 is

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 is linked to a conductive trace on the second board 191, and the second



board connecting part 156 of the second reinforcing bracket 151 is connected by soldering or the

like to the anchoring pad 193 of the second board 191.

[0075] First, the operator, as illustrated 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 a fitting direction, as illustrated 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 terminals 61, and the first contacting parts 65 of the first

terminals 6 1 contact with the first contacting parts 165 of the second terminals 161 and the

second contacting parts 66 of the first terminals 6 1 contact with the second contacting parts 166

of the second terminals 161.

[0077] In the state illustrated in Fig. 6, the first contacting part 65 of the first terminals 6 1

contact the surface of the first contacting part 165 of the second terminals 161, and the second

contacting part 66 of the first terminals 6 1 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 6 1 is widened 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 is complete, and as illustrated in Fig. 7, the first contacting part 65 of the first

terminals 6 1 engage with the first contacting recessed part 165a of the second terminals 161, and

the second contacting part 66 of the first terminals 6 1 is in an engaged state with the second

contacting recessed part 166a of the second terminals 161.



[0079] As a result, 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 terminal 6 1 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.

[0080] Further, a locked state occurs in which the first reinforcing bracket 5 1 provided by the

first connector 1 and the second reinforcing bracket 151 provided by the second connector 101

mutually engage. As a result, 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. As a result, 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 is electrically detected.

In other words, the fit completion detecting part 58 and the detection pads 194 function as a

switching member for a fit 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 6 1 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 6 1 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 6 1 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 6 1 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

166a, 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 1 and

the second connector 101 is not detected.

[0083] The detection circuit is configured 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 5 1 connected to both terminals of a testing device similar to a



tester for testing the conductivity state of electric circuits. By so doing, when when there is

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 is to 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, as illustrated in Fig. 7, even though the first contacting part 65 of the first

terminals 6 1 engages with the first contacting recessed part 165a of the second terminals 161,

and the second contacting part 66 of the first terminals 6 1 is in 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 a the second

connector 101 cannot be electrically detected.

[0085] At such a time, the operator further moves the second connector 101 relatively in the

fitting direction in relation to the first connector 1 from 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 is electrically

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

in relation to the first connector 1 is prevented. 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 in relation to the first connector 1. By so doing, because the second connector 101 is not

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 as the 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 a vertical direction due to the arm part 58b functioning as a spring



member, even if the second connector 101 moves further in the relative fitting direction in

relation to the first connector 1 from the state illustrated 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 6 1 and the second terminal 161 are in a state of conductivity. More

specifically, the first contacting part 65 of the first terminal 6 1 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 6 1 and the second contacting recessed part 166a of the

second terminal 161. As a result, 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 6 1 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 6 1 and the second terminals 161 are contacting at multiple points, the

state of conductivity can be security maintained.

[0089] Further, a locked state occurs in which the first reinforcing bracket 5 1 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 5 1 which is

a ridged part enters into the second locking part 154 of the second reinforcing bracket 151 which

is an 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 5 1 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 a detection pad similar to the detection pad 194 can be

formed on the first board and a portion of the first reinforcing bracket 5 1 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 a plurality of switching members capable of mutual contact

included with the switch is the first reinforcing bracket 5 1 or the second reinforcing bracket 151,

it is acceptable.



[0091] In addition, a description 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 a portion of the

detection pad 194 (for example the surface) that has the ability for flexible displacement in the

fitting direction. In other words, as long as at least one from among a plurality of switching

members capable of mutual contact included with the switch has the ability for flexible

displacement in the fitting direction, it is acceptable.

[0092] In this manner, because in the present embodiment the first connector 1 and the second

connector 101 are configured so as to 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 a click sound, or the like, or in other words

relying on the five senses of the operator. Accordingly, a board-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 is difficult to confirm by an operator seeing, feeling

with his hand, hearing a click sound, or the like, when the first connector 1 and the second

connector 101 have a small size and low height.

[0093] Furthermore, the first reinforcing bracket 5 1 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 is used as a part of the detection circuit

for detecting the fit completion. Therefore, because it is not 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 6 1 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, a pair of fit completion detecting parts 58 are

placed on a diagonal line of the first connector 1 as viewed from the fitting surface side, and a

pair of detection pads 194 are placed on a diagonal 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



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 5 1 of the first connector 1 in the

present embodiment separatesthe flexible part 51R positioned to the right side from the rigid part

51L positioned to the left side as illustrated 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 a working process such as punching or bending a conductive metal plate, and are provided

with a first main body part 52, a first arm part 57 connected to the first main body part 52 and

held to the first housing 11, and a first board connecting part 56 connected to the lower end of

the first on part 57. Note, neither the flexible part 51R nor the rigid 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 the rigid part 51L, and the bottom surface thereof is formed so as to 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 a flexible fit completion detecting part 58R that extends in the

direction of the rigid part 51L; and the rigid part 51L is connected to the lower end of the first

main body part 52 and is provided with a rigid fit completion detecting part 58L that extends in

the direction of the flexible part 51R. The rigid fit completion detecting part 58L and the flexible

fit completion detecting part 58R extend along the bottom surface of the first metal fitting

retention recessed part 26 of the first housing 11.

[0098] The rigid fit completion detected part 58L is a long 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 as illustrated in Fig.

12. In contrast to this, the flexible fit to completion detecting part 58R is provided with a main

body part 58Ra that is a long 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 a long 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



other words the free end, can be flexibly displaced in the vertical direction. As illustrated 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 is positioned further to the fitting surface side then the upper

surface of the rigid 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 is formed to be longer than the rigid fit completion detecting part 58L, and either the tip

end of the flexible fit completion detecting part 58R or the tip end of the rigid 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 is a member that is integrally formed by a working process such as

punching or bending a conductive metal plate and is provided with, as illustrated in Fig. 12 to be

described hereinafter, a second main body part 152 in the shape of a long 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 is not provided with a second locking part 154.

[0101] The second reinforcing bracket 151 is integrated with the second housing 111 by over

molding. In other words, the second housing 111 is formed by filling resin in the cavity of a

mold in which the second reinforcing bracket 151 is prepared inside in advance. By so doing,

the second reinforcing bracket 151 can be integrally attached to the second housing 111 in a state

in which the majority of the second main body part 152 is embedded within the second housing

111 and the upper end part of the second main body part 152 is exposed 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 is formed so as to be nearly

parallel 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.



[0103] Further, the second fit completion detecting part 158 is integrally formed on the upper

end part of the second main body part 152 so as to further protrude from the upper end surface

thereof. The second fit completion detecting part 158, in the example illustrated in the drawing,

is formed 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 is a range 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 1 has completed engagement with the second

connector 101, the upper end surface of the second fit completion detecting part 158 is the

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 is formed within a range that is approximately half of the side that

corresponds to the range in which the tip end of the rigid 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 as in 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 trace is

formed on the surface of the first board not illustrated where the first board connecting part 56 of

the flexible part 51R is linked to a fixed anchoring pad, and a conductive trace where the first

board connecting part 56 of the rigid part 51L is linked to a fixed anchoring pad, by connecting

to both terminals of a testing device similar to a tester for testing the conductivity state of the

electric circuits. By so doing, when conductivity occurs by the upper surface of the rigid 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 is electrically 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



flexible fit completion detecting part 58R function as a switching member for a fit 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 1 is surface mounted on the first board with

the tail part 62 of the first terminals 6 1 being connected by soldering or the like to the terminal

connection pad 192 that is linked to a conductive trace on the first board not illustrated, and the

first board connecting part 56 of the rigid 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 is linked to a conductive trace on the second board 191, and the second

board connecting part 156 of the second reinforcing bracket 151 is connected 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 a similar 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 a direction to approach the side of the other, that is to 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 6 1 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 6 1

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 6 1 is widened by the second terminals 161 to flexibly elongate. Further, as illustrated



in Fig. 12, 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 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 1 and the second

connector 101 is complete, and as illustrated in Fig. 13, the first contacting part 65 of the first

terminals 6 1 engage with the first contacting recessed part 165a of the second terminals 161, and

the second contacting part 66 of the first terminals 6 1 is in an engaged state with the second

contacting recessed part 166a of the second terminals 161.

[0112] As a result, 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 terminal 6 1 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, as illustrated 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 is turned 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 is electrically 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 1 is prevented. In other words, the rigid 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 is not 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 as the first terminal 61, the second terminal 161, and so forth are

prevented from receiving damage.



[0115] Further, the timing for conductivity for when the upper end surface of the second fit

completion detecting part 158 contacts the rigid fit completion detecting part 58L is after the first

contacting part 65 of the first terminals 6 1 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 6 1 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 6 1 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 6 1 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

166a, 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 is not detected.

[0116] Therefore, the upper end surface of the second fit completion detecting part 158, and

particularly the location where it contacts the rigid 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 the rigid fit completion detecting part 58R is contacted can have a

low degree of dimensional accuracy because the flexible fit completion detecting part 58R can

flexibly displace.

[0117] Further, the description provided in the present embodiment is for when the rigid fit

completion detecting part 58L and the second fit completion detecting part 158 function as a

stopper, however as long 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 5 1 and the second reinforcing bracket 151are used

as a part of the detection circuit for detecting fit a completion in this manner in the present

embodiment, it is not necessary to attach a member 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 6 1 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 as in the first



embodiment, the configuration of the second board 191 can be simplified. Additionally, because

the second board 191 is not included as a part of the detection circuit as in the first embodiment,

the configuration of the detection circuit can be further simplified.

[0119] Further, in the present embodiment, a pair of second fit completion detecting parts 158 is

placed on a diagonal line of the second connector 101 as viewed from the fitting surface side,

and the tip ends of the rigid 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

diagonal line of the first connector 1 as viewed 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 5 1 of the first connector 1 in 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 5 1 in the present

embodiment is similar to the first reinforcing bracket 5 1 in the first embodiment.

[0122] Further, the first connector 1 in the present embodiment has a fit completion detecting

terminal 7 1 as the 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 7 1 is arranged in place of the

first terminal 6 1 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 terminal71 is a member integrally formed by a working

process such as stamping or bending a conductive metal plate, and is provided with, as illustrated

in Figs. 17 to 20 to be described hereinafter, a retention receiving part 73, a tail 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 a fit

completion detecting part 75 connected to the lower end of the side surface connecting part 76.



[0124] Further, the retention receiving part 73 extends in a vertical direction, that is to say the

thickness direction, of the first housing 11 and is a part that is engaged 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 a terminal connection pad that is linked

to a conductive 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 is connected 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 terminal 7 1 is inserted 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 is formed 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 terminal 7 1 is loaded on the first housing 11, the side surface connecting part 76 stops

within the first terminal receptacle outer side cavity 15b and is not 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 as the first

embodiment, and therefore descriptions thereof are omitted. Further, the configuration of the

second connector 101 in the present embodiment is the 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 is configured 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 7 1 is linked to the connected terminal connection pad on the first



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 a testing device similar to a tester 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 7 1 contacting the fit the completion

detecting terminal 71, 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 is electrically detected. In other words, in the present embodiment, the fit completion

detecting terminal 7 1 and the second terminal 161 that corresponds to the fit completion

detecting terminal 7 1 functions as a switching member for a fit completion detection switch.

[0129] Referring to Figs. 17-20, the first connector 1 is surface mounted on the first board with

the tail part 62 of the first terminals 6 1 and the tail part 72 of the fit completion detect internal 7 1

and is connected by soldering or the like to the terminal connection pad that is linked 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 5 1 is connected 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 is linked to a conductive trace on the second board 191, and the second

board connecting part 156 of the second reinforcing bracket 151 is connected 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, as illustrated 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 a similar manner to the first embodiment, then moves the

first connector 1 and/or a second connector 101 in a direction to approach the side of the other,

that is to 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



contacting parts 65 of the first terminals 6 1 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 6 1

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 6 1 is widened by the second terminals 161 to flexibly elongate. Furthermore, as

illustrated in Fig. 18, the fit completion detecting terminal 7 1 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 a fitting

direction in relation to the first connector 1, as illustrated in Fig. 19, the first contacting part 65

of the first terminals 6 1 enter into the first contacting recessed part 165a of the second terminals

161, and the first contacting part 65 is in 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 6 1 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 7 1 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 is not detected.

[0134] Next, when the operator further moves the second connector 101 relatively in a fitting

direction in relation to the first connector 1, the fit between the first connector 1 and the second

connector 101 is complete, and as illustrated in Fig. 20, the first contacting part 65 of the first

terminals 6 1 engage with the first contacting recessed part 165a of the second terminals 161, and

the second contacting part 66 of the first terminals 6 1 is in an engaged state with the second

contacting recessed part 166a of the second terminals 161.

[0135] As a result, 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 terminal 6 1 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.

[0136] Further, a locked state occurs in which the first reinforcing bracket 5 1 provided by the

first connector 1 and the second reinforcing bracket 151 provided by the second connector 101

mutually engage. As a result, the first connector 1 and the second connector 101 are locked.



[0137] Additionally, as illustrated 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 a fit completion detecting terminal 7 1 of

the first connector 1. In other words, the switch for fit completion detection is turned 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 is electrically 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 1 is prevented. 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 is not pushed in more than is necessary, in other words more than the state illustrated in Fig.

20, in relation 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 6 1 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 6 1

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 6 1 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 6 1 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

166a, 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 is not detected.



[0140] In addition, the fit completion detecting part 75 in the fit completion detecting terminal

7 1 can flexibly displace in a vertical direction functioning as a spring member, and even if the

second connector 101 is displaced in the relative fitting direction in relation to the first connector

1 from 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 7 1 is attached to the first connector 1 in

place of one of the first terminals 61, and because the fit completion detecting terminal 7 1 and

the second terminal 161 corresponding thereto are used as a part 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 a preferred embodiment of the Present Disclosure is shown and described, it is

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.



CLAIMS

WHAT IS CLAIMED IS:

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

a first connector having a first terminal and a first housing provided with a

recessed part;

a second connector having a second terminal that contacts the first terminal and a

second housing provided with a raised part that inserts into the recessed part; and

a switch 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 a contacting 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 a first

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 a plurality

of switching members with the ability to mutually contact and at least one of the switching

members is the first reinforcing bracket or the second reinforcing bracket.



7 . The board-to-board connector of Claim 6, wherein one of either the first terminal

or second terminal is provided with a contacting 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 is provided with a contacting recessed part and the other is provided with a

contacting raised part.

11. The board-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 least 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 is provided with a contacting recessed part and the other is provided 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.



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 is provided with a contacting recessed part and the other is provided 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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