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(57) Abstract: The present disclosure relates to a connector which electrically connects boards, and maintains a stable connection
in response to external vibration and shock. A receptacle connector includes: an external housing which is formed of a frame of an
insulating material and has a space formed therein; an internal housing which is formed of a frame of an insulating material, and is
separated from the external housing and is arranged in the inner space of the external housing; a receptacle contact terminal which
is an elastic body formed of a frame of a metallic material, and is inserted into terminal insertion holes formed on the frames of the
external housing and the internal housing, and is electrically in contact with the board of one side; and a receptacle fitting nail which
is mounted on the board of one side while pressurizing both ends of the external housing, thereby fixing the external housing, and the
plug connector includes: a plug housing which is formed of a frame of an insulating material, and is inserted into a plug receiving
portion formed by the external housing and the internal housing; a plug contact terminal which is an elastic body formed of a frame of
a metallic material, and is inserted into a terminal insertion hole formed on the frame of the plug housing and is electrically in contact
with the board of the other side; and a plug fitting nail which is mounted on the board of the other side while pressurizing both ends
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of the plug housing, thereby fixing the plug housing.
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BOARD TO BOARD CONNECTOR

RELATED APPLICATIONS

10001} This application claims priority to Korean Application No. 10-2017-0041647,

filed March 31, 2017, which is incorporated herein by reference in its entirety.

TECHNICAL FIELD
{0002} The present disclosure relates to a connector which is used to connect boards, and
more particularly, to a connector which electrically connects boards, and rmaintains a stable

connection even in response to external vibration and shock.

BACKGROUND ART

{0003} As a means for electrically connecting two or more components, the connectors
normally used in electric and electronic industry fields are increasingly used with the

development of electric and electronic industries.

{0004} In recent years, vehicles are provided with various electronic equipment systems
for convenience of drivers or passengers, and, in such a system, a connector is used 10
electrically connect printed circuit boards (PCBs) embedded in the system to each other. In
particular, as a connector used in vehicles, a floating type board-to-board connector (hereinafter,
referred to as a “connector”) is usually used in order to respond to vibrations continuously
generated. In addition, as recent vehicles are rapidly digitized like electric cars, self-driving

cars, etc., there 1s a demand for slimmer and high-reliability connectors.

{0005] FIG. 1 is a cross-sectional view showing a related-art connector in an assembled

state. As shown in the drawing, the connector is divided into a receptacle connector (hereinafter,
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referred to as a “receptacle”), and a plug connector (hereinafter, referred to as a “plug”™).

{0006} The receptacle 10 is mounted on a first board 10’ of one side, and includes a first
housing 11 which is divided into an external housing 12 and an internal housing 13, and a
plurality of first contact terminals 14 which connect the external housing 12 and the internal
housing 13, and are in contact with second contact terminals 24 of the plug 20, which will be
described below. The first contact terminal 14 has one side assembled with the external housing
12 and also mounted on the first board 107, and the other side assembled with the internal
housing 13. Accordingly, the external housing 12 and the internal housing 13 are spatially
separated from each other, while being counected to each other by means of the first contact

terminals 14,

10007} The plug 20 1s mounted on a second board 20 of the other side, and includes a
second housing 21, and a plurality of second contact terminals 24 assembled with the second

housing 21 to be in contact with the first contact terminals 14,

{0008} Tn the connector having the above-described configuration, wheun the receptacle
10 and the plug 20 are connected to each other, the second contact terminals 24 are inserted
into the first contact terminals 14 and thus an electric contact is achieved therebetween. To
achieve this, the first contact terminal 14 includes a contact point portion 14a which 1s in
contact with a circuit electrode of a surface of the first board 10°, a bending portion 14b which
upwardly (z direction} protrudes from an end of the contact point portion 14a and bends, a U
shape portion 14c which extends from an end of the bending portion 14b in the shape of U to
recetve the second contact terminal 24, and a contact portion 14d which inwardly protrudes

from an end of the U shape portion 14c¢ to be in contact with the second contact terminal 24.
{0009] The second contact terminal 24 is 1nserted into the U shape portion 14¢ of the first
contact terminal 14 when the second housing 21 of the plug 20 is connected to the internal

housing 13 of the receptacle 10. In this case, the internal housing 13 of the receptacle 10 enables
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a flow with respect to the external housing 12 to some extent due to the U shape portion 14¢,
and as a result, the second housing 21 connected to the internal housing 13 enables a flow with

respect to the external housing 12.

{6010} It 1s common that the connector provided in the vehicle is exposed to continuous
vibrations. As described above, the connector has a structure in which the internal housing 13
enables a flow with respect to the external housing 12, such that the receptacle 10 and the plug
20 connected to each other via their respective housings can prevent a vibration of one side
from being transmitted to the other side since the vibration is absorbed by the U shape portion

14c.

{0011} However, in the related-art connector, the U shape portion 14¢ of the first contact
terminal 14 has a single structure, and thus may not completely prevent the vibration of the
receptacle 10 or plug 20, and a portion of the vibration generated at one side may be transmitted
to the other side.  In addition, in the related-art connector, a force generated in the vertical
direction when the second contact terminal 24 is inserted into the first contact terminal 14 or s
drawn out from the first contact terminal 14 may be transmitted to the contact point portion
14a via the bending portion 14b. Accordingly, in the related-art connector, a loose contact may
frequently occur due to the vibration of the vehicle or the force generated when the connector
18 mounted or dismounted, and there 18 also a problem that a contact point between the board

and the contact terminal is damaged.
{6012} Patent Document 1. U.S. Patent No. 9,325,103 B2 (registered on April 26, 2016)

{0013} Patent Document 2: Korean Patent Registration No. 10-1294155 (registered on

August 1, 2013).
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SUMMARY

{0014} The electric and electronic systems applied to recent vehicles are becoming more
compact, and accordingly, the connectors are becoming slimmer and also the guarantee of

reliability is becoming a great issue.

{0015] An object of the present disclosure is to provide a board-to-board connector which
can prevent a poor contact point between each board and a contact terminal by efficiently
preventing a vibration of a vehicle or a vibration generated when the contact terminal 15 inserted

and 1s drawn out, and thus can enhance reliability of the contact point.

10016} In addition, another object of the present disclosure is to provide a board-to-board
connector which can easily achieve sliminess, while guaranteeing reliability of contact of a

contact terminal.

{0017} Tn addition, still another object of the present disclosure is to provide a board-to-
board connector which can enhance reliability of a contact point by stably controlling flows in

a horizontal direction (x and vy directions} and a vertical direction (z direction).

{6018} To achieve the above-mentioned objects, the present disclosure provides a board-
to-board connector in which a receptacle connector and a plug connector mounted on respective

boards are connected to each other by being attached to or detached from each other.

{00619} The receptacle connector may include: an external housing which is formed of a
frame of an insulating material and has a space formed therein; an internal housing which is
formed of a frame of an insulating material, and is separated from the external housing and is
arranged in the inner space of the external housing; a receptacie contact terminal which is an
elastic body formed of a frame of a metallic material, and is inserted into terminal insertion
holes formed on the frames of the external housing and the internal housing, and is electrically

in contact with the board of one side; and a receptacle fitting nail which is mounted on the
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board of one side while pressurizing both ends of the external housing, thereby fixing the

external housing.

{0020} The plug connector may include: a plug housing which is formed of a frame of an
insulating material, and is inserted into a plug receiving portion formed by the external housing
and the internal housing; a plug contact terminal which is an elastic body formed of a trame of
a metallic material, and is inserted into a terminal insertion hole formed on the frame of the
plug housing and 1is electrically in contact with the board of the other side; and a plug fitting
nail which is mounted on the board of the other side while pressurizing both ends of the plug

housing, thereby fixing the plug housing.

10021} The receptacle contact terminal may be configured to form a double U shape
structure, and to prevent a vibration from being transmitted between the external housing and

the internal housing.

{0022} In addition, the receptacle contact terminal may include: a first contact point
portion which is in contact with the board; a first bending portion which extends from an end
of the first contact point portion in the opposite direction of the first contact point portion, while
bending to be convex upwardly; a first U shape portion which extends from an end of the first
bending portion in the shape of “U”; a second bending portion which bends from an end of the
first U shape portion to be convex upwardly, and extends to an inside of the first U shape
portion; and a second U shape portion which extends from an end of the second bending portion
in the shape of “U”in the space of the first U shape portion. The plug contact terminal may
include: a second contact point portion which ts in contact with the board; and a third bending
portion which extends from an end of the second contact point portion while bending to be

convex downwardly, and is inserted into the second U shape portion.

100231 In addition, the receptacie contact terminal and the plug contact terminal may form

a double contact structure with first and second contact portions which are formed on insides
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of frames of both ends of the second U shape portion, and with third and fourth contact portions

formed on outer surfaces of frames of the third bending portion.

{0024} In addition, the external housing and the internal housing may be provided with
terminal locking projections by which the first bending portion and the second bending portion

are locked so as to prevent the first contact terminal from being released.

10025} In addition, the first fitting nail may tnclude: a first side surface frame which
surrounds an outer surface of an end of the external housing; a first support frame which
extends from an upper end of the first side surface frame mnwardly in a length direction {y
direction) and 1s in close contact with an upper surface and an inner surface of the external
housing; and second support frames which extend from an upper end of the first side surface
frame inwardly in width directions (x direction} facing each other, and are in close contact with

an upper surface and an inner surface of the external housing.

{0026} The second fitting nail may include: a first pressure frame which pressurizes a
portion of a lower surface of the second housing; a third support frame which extends upward
from an outer end of the length direction (v direction) of the first pressure frame, and is in close
contact with a side surface of the second housing; fourth support frames which extend upward
from both ends of the width direction {x direction} of the first pressure frame, and are in close
contact with side surfaces of the second housing; and a fixing frame which extends upward
from an inner end of the length direction (y direction) of the first pressure frame, and is

assembled with the second housing.

{0027} In addition, the receptacle and the plug may be configured to have a flow in the
width direction (x direction} within a range of a gap formed between the second support frame
of the first fitting val and the fourth support frame of the second fitting nail, roay be configured
to have a flow in the length direction (v direction) within a range of a gap formed between the

first support frame of the first fitting nail and the third support frame of the second fitting nail,
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and may be configured to a flow in a vertical direction (z direction) within a range of a gap
formed between alower end of the first support frame of the first fitting nail and a support plate

of the internal housing.

{6028} The receptacle contact terminal of the connector of the present disclosure forms a
double U shape structure, such that a board contact point portion of the receptacie contact
terminal or plug contact terminal is completely independent from a vibration of the plug or
receptacle, and thus a poor contact point which may be caused by a vibration of a vehicle or
repeated mounting/dismounting of the connector does not appear.

10029} In addition, the connector of the present disclosure stably controls a flow in
vertical and horizontal directions in response to a vibration of a vehicle or repeated
mounting/dismounting of the connector, such that contact reliability of the connector can be

enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

{6030} FIG. 1 is a cross-sectional view showing a related-art connector in an assembled
state;
{0031} FIG. 2 13 a perspective view showing a connector according to an exemplary

embodiment of the present disclosure;

10032} FIG. 3 is an exploded perspective view showing a receptacle which is a main

portion of FIG. 2;

{0033} FIG. 4 is a top view showing the receptacle of FIG 3,
{0034} FIG. 5 is an exploded perspective view showing a plug which is a main portion of
FIG. 2;



WO 2018/183298 PCT/US2018/024528

{0035} FIG. 6 s a cross-sectional view showing a connector structure in an assembled

state according to an exemplary embodiment of the present disclosure;

{0036} FIG. 7 1s a perspective view showing a contact terminal of the connector according

to an exemplary embodiment of the present disclosure;

{0037} FIGS. 8A and 8B are views showing a distribution of stresses when a contact

terminal of a single structure ts inserted and is drawn out;

{0038} FIGS. 9A and 9B are views showing a distribution of stresses when a contact

terminal of a double structure is inserted and is drawn out;

{0039} FIG. 10 19 a cross-sectional view showing an x direction flow control structure of
the connector in an assembled state according to an exemplary embodiment of the present

disclosure; and

{0040} FIG. 111s across-sectional view showing a y direction and z direction flow control
structure of the connector in an assembled state according to an exemplary embodiment of the

present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

10041} The present disclosure and the technical objects achieved by embodiments of the
present disclosure will be more apparent by preferred embodiments of the present disclosure
which will be described below. Embodiments presented below are merely examples for
describing the present disclosure, and are not intended to limit the scope of the present

2% (4

disclosure. In the description of the present disclosure, expressions “first,” “second,” “upper,”
“lower,” “front,” “rear,” “left,” “right,” or the like indicate orders, positions, directions, or the

fike which are relative to one another, and are not limited to their dictionary definitions.

{6042} FIG. 2 is a perspective view showing a connector according to an exemplary
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embodiment, FIG. 3 s an exploded perspective view showing a receptacle which is a main
portion of FIG. 2, FIG. 4 1s a top view showing the receptacle of FIG. 3, and FIG. 5 is an
exploded perspective view showing a plug which is a main portion of FIG. 2. As shown in
these drawings, the connector of the present disclosure includes a receptacle 100 and a plug
200, and the receptacle 100 and the plug 200 are connected to each other while being mounted
on boards {(not shown) in the form of separated printed circuit boards (PCBs) or flexibie PCBs

(FPCBs).

10043} Referring to FIGS. 2 to 4, the receptacle 100 includes a receptacle housing 110
including an external housing 120 and an internal housing 130, a plurality of receptacle contact
terroinals 150 assernbled with the receptacle housing, and a receptacle fitting vail 170 for fixing

the external housing 120 to a first board {(not shown).

10044} The external housing 120 is configured to form an exterior body of the receptacle
100, and may be formed of an injection molding body using resin which is an insulating
material. The external housing 120 may be formed of an external frame 121 of a rectangular
shape having a predetermined width and a predetermined length, and may have a space formed
therein to place the internal housing 130, The external housing 120 may be fixed to the board
{not shown) to bring the plurality of receptacle contact terminals 150 into contact with a circuit
electrode of the board. To achieve this, the external housing 120 may have a plurality of
external terminal insertion holes 123 formed on both sides of the external frame 121, facing
each other in the length direction (v direction}, so as to allow outsides of the receptacle contact

terminals 1530 to be assembled therewith.

{0045] The internal housing 130 1s configured to be separated from the external housing
120 and to form an interior body of the receptacle 100, and may be formed of an injection
molding body using resin which is an insulating roaterial. The internal housing 130 may nclude

an internal frame 131 of a rectangular pillar shape, and a support plate 132 supporting the
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internal frame 131, and the internal frame 131 guarantees a predetermined space with the
external frame 121 of the external housing 120 to provide a plug recetving portion 110a into
which a plug housing 210 1s inserted. In addition, the internal housing 130 may have a plurality
of internal terminal insertion holes 133 formed on the internal frame 131 of the length direction,
facing the external terminal insertion holes 123 of the external housing 120, so as to allow

insides of the receptacle contact terminals 150 to be assembled therewtith.

{0046} The receptacie contact terminals 150 may come into contact with plug contact
terminals 250 while forming an electric contact point with the board, thereby electrically
connecting the receptacle 100 and the plug 200, The plurality of receptacle contact terminals
150 may be inserted into the terminal insertion holes 123, 133 formed on the external housing
120 and the internal housing 130, respectively, thereby counnecting the external housing 120
and the internal housing 130, and may be arranged in two rows with a predetermined distance
from the plug receiving portion 110a in the length direction (v direction}. The receptacle contact
terminals 150 may be manufactured separately from the external housing 120 and the internal
housing 130 and then may be assembled therewith, or may be integrally formed with the

external housing 120 and the internal housing 130 by insert molding.

{0047} The receptacle contact terminals 150 may be formed of a metallic material having
conductivity such as aluminum, and may be formed by stamping. Io addition, the receptacle
contact terminals 150 may be formed of a conductor having elasticity so as to allow the plug
contact terminals 250 to be inserted thereinto, and in the present disclosure, may be formed in
a double U shape structure having an upper portion opened.

{00438} The receptacle fitting natl 170 may be soldered to the board at both ends of the
fength direction of the external housing 120, thereby fixing the external housing 120 to the
board. The receptacle fitting nail 170 includes a first side surface frame 171 which surrounds

a side surface of the end of the length direction (y direction) of the external housing 120 and a

10



WO 2018/183298 PCT/US2018/024528

portion of both side surfaces of the end of the external housing 120 in the shape of “ T2, a first
support frame 172 which bends and extends inwardly from an upper end of the first side surface
frame 171 in the length direction (v direction), and comes into close contact with an upper
surface and an inner surface of the external housing 120, and a pair of second support frames
173 which bend and extend imnwardly from the upper end of the first side surface frame 171 in
width directions (x directions) facing each other, and come into close contact with an upper
surface and an inner surface of the external housing 120. In addition, the receptacle fitting
nail 170 may have a plurality of first soldering portions 175 formed on a lower end of the first

side surface frame 171 to be coupled to the board.

{0049} The external housing 120 may have locking protrusions 124 and insertion recesses
125 formed on both ends thereof to allow the receptacle fitting nail 170 to be assembled
therewith. In addition, the receptacle fitting nail 170 may be integrally formed with the external

housing 120 by insert molding.

{0050} Referring to FIGS. 2 and 5, the plug 200 includes the plug housing 210, the
plurality of plug contact terminals 250 assembled with the plug housing to come into electric
contact with the receptacle contact terminals 150, and a plug fitting nail 270 for fixing the plug

housing 210 to a second board (not shown).

{0051} The plug housing 210 may be configured to be connected to the receptacle housing
110 while forming a body of the plug 200, and may be formed of an injection molding body
using resin which is an insulating material. The plug housing 210 includes a main plate 212 of
arectangular shape having a predetermined width and a predetermined length, and a connection
frame 211 which protrudes from an edge of a lower surface of the main plate 212 in a
rectangular shape to correspond to the plug receiving portion 110a of the receptacie housing
110. The plug housing 210 may be fixed to the board (not shown) to bring the plurality of plug

contact terminals 250 into contact with the circuit electrode of the board, and o achieve this, a

11
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plurality of plug terminal insertion holes 213 may be formed on both sides of the connection
frame 211, facing each other, in the length direction (y direction}, so as to aliow the plug contact

terminals 250 to be assembled therewith.

{0052] The plug contact terminals 250 come into contact with the receptacle contact
terminals 150 while forming an electric contact point with the board, thereby electrically
connecting the plug 200 and the receptacle 100. The plurality of plug contact terminals 250
may be arranged on both stdes of the plug housing 210 in the fength direction in two rows with
a predetermined distance therebetween, and may be assembled with the plug terminal insertion
holes 213 formeed on the plug housing 210, The plug contact terminals 250 may be
manufactured separately from the plug housing 210 and then may be assembled therewith, or

may be integrally formed with the plug housing 210 by tnsert molding.

{00531 Such plug contact terminals 250 may be formed of a metallic material having
conductivity such as aluminum, and may be formed by stamping. In addition, the plug contact
terminals 250 may be formed of a conductor having elasticity so as to be inserted into the

receptacle contact terminals 150,

{0054] The plug fitting nail 270 may be soldered to the board at both ends of the length
direction of the plug housing 210, thereby fixing the plug housing 210 to the board. The plug
fitting nail 270 may include a first pressure frame 271 which pressurizes a portion of a lower
surface of the plug housing 210, a third support trame 272 which bends upwardly from an outer
end of the length direction (v direction) of the first pressure frame 271 to come into close
contact with a side surface of the plug housing 210, a pair of fourth support frames 273 which
bend upwardly from both ends of the width direction (x direction) of the first pressure frame
271 to come into close contact with side surfaces of the plug housing 210, and a fixing frame
274 which bends upwardly from an inner end of the length direction (y direction) of the first

pressure frame 271 to be assembled with the plug housing 210, Tu addition, the plug fitting

12
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natl 270 may form a second soldering portion 275 on an upper end of the third support frame

272 or the tourth support frame 273 to be connected to the board.

{0055} The plug housing 210 may have locking protrusions 214 and insertion recesses
215 formed on both ends thereof to be assembled with the plug fitting nail 270, In addition, the

plug fitting nail 270 may be integrally formed with the plug housing 210 by insert molding.

{0056} FIG. 6is a cross-sectional view (taken on line |- of FIG. 2 showing the connector
structure in an assembled state according to an exemplary embodiment, and FIG. 7 is a
perspective view showing the contact terminal of the connector according to an exemplary

embodiment.

10057} Referring to these drawings, the connector of the present disclosure is assembled
by inserting the upper plug 200 into the lower receptacle 100, such that the receptacle contact
terminals 150 and the plug contact terminals 250 electrically come into contact with each other.
The receptacle contact terminals 150 may have the internal housing 130 float over the external
housing 120 fixed to the board, while connecting the external housing 120 and the internal
housing 130, which are separated from each other, such that a vibration generated at the

receptacle 100 or the plug 200 can be prevented from being transmitted to the other side.

{6058} The receptacle contact terminal 150 may include a first contact point portion 151
which is in contact with the board, a first bending portion 152 which extends from an end of
the first contact point portion, while bending in the shape of “inverted U” to be convex
upwardly, a first U shape portion 153 which extends from an end of the first bending portion
in the shape of “U,” a second bending portion 154 which bends from an end of the first U shape
portion in the shape of “inverted U” to be convex upwardly, and extends to the inner space of
the first U shape portion 153, and a second U shape portion 155 which extends from an end of
the second bending portion in the shape of “U.” That is, the receptacle contact terminal 150

may form a double U shape structure due to the presence of the first U shape portion 153 and

13
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the second U shape portion 155,

{0059] The second U shape portion 155 may have one end fixed to the second bending
portion 154 and the other end forming a free end. In addition, the second U shape portion 155
may be positioned inside the first U shape portion 153, and may have a first contact portion
156 and a second contact portion 157 convexly protruding from the fixing end of one side and

the free end of the other side, respectively, to the inside.

{0068} The receptacle contact terminal 150 having the above-described configuration
may be a metal frame having a predetermived length, and the first contact point portion 151
and the first bending portion 152 positioned on one side {outside) with reference to the center
portion of the first and second U shape portions 153, 155 may be assembled with the external
housing 120,  To achieve this, the external housing 120 may form the external terminal
insertion hole 123 into which the first bending portion 152 is inserted, and an external terminal

locking projection 126 for preventing the first bending portion 152 from being released.

{0061} Tn addition, the receptacle contact terminal 150 may have the second bending
portion 154 of the other side (inside) with reference to the center portion of the first and second
U shape portions 153, 155 assembled with the internal housing 130, To achieve this, the
internal housing 130 may form the internal terminal insertion hole 133 into which the second
bending portion 154 is inserted, and an internal terminal locking projection 136 for preventing

the second bending portion 154 from being released.

{0062] The external terminal locking projection 126 and the internal terminal locking
projection 136 may prevent the receptacle contact terminal 150 from being dragged out with
the plug contact terminal 250 when the plug contact terminal 250 i1s drawn out.

{0063} In addition, the receptacle contact terminal 150 may include a plurality of fixing

protrusions 158 protruding from side portions of the metal frame in the shape of a wedge, and

14
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the fixing protrusions 158 fix the receptacle contact terminal 150 to the external housing 120

and the internal housing 130.

{0064} The plug contact terminal 250 includes a second contact point portion 251 which
is in comntact with the board, and a third bending portion 252 which extends from an end of the
second contact point portion 251, while bending in the shape of “UJ” to be convex downwardly.
The third bending portion 252 is inserted into the second U shape portion 155 of the receptacle
contact terminal 150. The third bending portion 252 may have a pair of a third contact portion
256 and a fourth contact portion 257 which are concave on an outer surface of the frame, and
may be wnserted into the second U shape portion 155 se as to allow the first contact portion 156
and the second contact portion 157 of the second U shape portion 155 to come into contact

with the third contact portion 256 and the fourth contact portion 257.

10065} The receptacle contact terminal 150 and the plug contact terminal 250 configured
as described above form a double contact structure due to the presence of the pair of contact
portions 156, 157, 256, 257, such that a stable contact can be achieved even in response to
shaking caused by vibrations. In addition, the pair of contact portions 156, 157, 256, 257 may
provide stable clicking feeling due to the contacts between protrusions and recesses
corresponding to each other when the receptacle or plug 1s inserted or is drawn out. In this
case, the first and second contact portions 156, 157 may be formed in the shape of a concave
recess, and the third and fourth contact portions 256, 257 may be formed in the shape of a

convex protrusion.

{0066} FIGS. 8A and 8B are views showing a distribution of stresses when a contact
terminal of a single U shape structure is inserted and is drawn out, and FIGS. 9A and 9B are
views showing a distribution of stresses when a contact terminal of a double U shape structure
is inserted and 1s drawn out. According to exemplary embodiments, the receptacle contact

terroinal 150 and the plug contact terminal 250 can prevent a poor contact point caused by a
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vibration, by efficiently preventing a vibration generated in a vehicle or a vibration generated
when the receptacle 100 and the plug 200 are attached to or detached from each other from

being transmitted to the other side.

{6067} First, referring to FIGS. 8A and 8B, the receptacle contact terminal of the single
cup structure may generate stresses according to contacts with the plug contact terminal when
the plug contact terminal is inserted (FIG. 8A) or is drawn out (FIG. 8B). The receptacle contact
terminal and the plug contact terminal may initially generate stresses at respective contact
portions, and, as shown in the drawing, the stresses may be distributed along the first U shape
portion and the first bending portion 1o the receptacle contact terminal, and finally may be
transmitted to the first contact point portion which is in contact with the board. The stress
transmitted to the first contact point portion influences a contact point between the first contact
point portion and the hoard. Therefore, the receptacle contact terminal of the single U shape
structure may easily cause a poor contact point with the board due to a vibration of a vehicle

or repeated insertion and drawing out of the plug contact terminal.

{0068} Referring to FIGS. 9A and 9B, the receptacle contact terminal of the double U
shape structure may also generate stresses according to contacts with the plug contact terminal
when the plug contact terminal is inserted (FIG. 9A) or s drawn out (FIG. 9B). The receptacle
contact terminal and the plug contact terminal may generate stresses at respective contact
portions, and, as shown in the drawing, most of the stresses may be distributed along the second
U shape portion and the second bending portion, and the stresses may not be transmitted to the
first U shape portion, the first bending portion, and the first contact point portion. This is
because the receptacie contact terminal has the double U shape structure and thus the stresses
generated at the respective contact portions are concentrated on the second bending portion and
the second U shape portion formed tnside the receptacle contact terminal. Accordingly, the

receptacle contact terminal of the double U shape structure according to the present disclosure
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can stably maintain contact points with the board even 1n response to the vibration of the vehicle
or the vibration caused by repeated insertion and drawing out of the plug contact terminal, and

thus can enhance reliability.

{0069} FIG. 10 is a cross-sectional view (taken on line H-II of FIG. 2) showing an x
direction flow control structure of the connector in an assembled state according to an
exemplary embodiment, and FIG. 11 is a cross-sectional view (taken on line 1I-HI of FIG. 2)
showing a y direction and z direction flow control structure of the connector in an assembled

state according to an exemplary embodiment.

100706} Referring to FIG. 10, the connector of the present disclosure has a predetermined
gap f1 between the receptacle fitting nail 170 fixed to the board of one side and the plug fitting
nail 270 fixed to the board of the other side with respect to the width direction (x direction).
That is, the second support frame 173 of the receptacle fitting nail 170 for fixing the external
housing 120, and the fourth support frame 273 of the plug fitting nail 270 for fixing the plug
housing 210 are soldered to the respective boards to face each other while forming the

predetermined gap {1 with respect to the width direction of the connector.

{0071} The plug 200 s electrically connected to the receptacie 100 by connecting the plug
housing 210 to the internal housing 130 of the receptacle 100, and the internal housing 130 15
connected to the external housing 120 by means of the receptacle contact terminals 150, thereby
having a flow. Accordingly, the plug housing 210 may have a flow with respect to the external
housing 120 with the internal housing 130, and such a flow absorbs vibrations between the
receptacle 100 and the plug 200 and prevents the vibrations from being transmitted.

{06072} In this case, the flow of the plug housing 210 1o the width direction should be
controlied to be achieved within the predetermined gap {1, and the flow gap {1 in the width
direction may be controlled by the receptacle fitting nail 170 and the plug fitting nail 270. That

is, the plug housing 210 may have a flow in the width direction only within the gap 1 between
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the fourth support frame 273 of the plug fitting nail 270 and the second support frame 173 of

the receptacle fitting nail 170 which contact each other.

{6073} When the flow of the receptacle 100 and the plug 200 is controlled by the housing
made of resin, the housing may be easily damaged or wear down and thus a tlow control may
be destroyed. However, according to the present disclosure, the flow of the receptacle 100 and
the plug 200 is controlled by the receptacle fitting nail 170 and the second fitting nail 270 which
are made of a metallic material and are directly mounted on the respective boards, such that the

flow control can be securely performed.

10074} In addition, referring to FIG. 11, the connector of the present disclosure forms a
predetermined gap {2 between the receptacle fitting nail 170 fixed to the board of one side and
the plug fitting nail 270 fixed to the board of the other side with respect to the length direction
(v direction}. That is, the first support frame 172 of the receptacle fitting nail 170 for fixing the
external housing 120, and the third support frame 272 of the plug fitting nail 270 for fixing the
plug housing 210 are soldered to the respective boards to face each other, while forming the
predetermined gap {2 with respect to the length direction of the connector. Accordingly, the
flow of the plug housing 210 in the length direction may be controlled to be achieved only
within the gap {2 between the first support frame 172 of the receptacle fitting vail 170 and the

third support frame 272 of the plug fitting nail 270 which contact each other.

{6075] In addition, the connector of the present disclosure may be configured such thata
flow in the vertical direction (z direction) is controlled within a gap {3 between the receptacle
fitting nail 170 and the internal housing 130, As shown in the drawing, the first support frame
172 of the receptacle fitting nail 170 is assembled with the external housing 120 to have the
predetermined gap {3 between a lower end of the first support frame 172 and the support plate
132 of the internal housing 130 with respect to the vertical direction. Accordingly, the flow of

the plug housing 210 in the vertical direction may be controlied to be achieved only within the
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gap between the first support frame 172 of the receptacle fitting nail 170 and the support plate

132 of the internal housing 130 which contact each other.

{0076} As described above, the connector of the present disclosure controls the receptacie
and the plug to have a flow within a predetermined range with respect to the x, y, and z
directions, such that a vibration generated in a vehicle can be efficiently prevented from being
transmitted, and an electric contact point can be stably achieved in response to the vibration.

{0077} Although the present disclosure has been described with reference to the
embodiments iHustrated in the drawings, it will be understood by an ordinary person skilled in
the related art that various changes can be made therefrom and other equivalent embodiments

are possibie.
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CLAIMS

What 1s claimed 1s:

i A board-to-board connector in which a receptacle connector and a plug
connector mounted on respective boards are connected to each other by being attached to or
detached from each other,

wherein the receptacle connector comprises:

an external housing which is formed of a frame of an insulating material and has a space
formed therein;

an internal housing which s formed of a frame of an insulating material, and is
separated from the external housing and ts arranged in the inner space of the external housing;

a receptacle contact terminal which is an elastic body formed of a frame of a metallic
matenial, and 18 inserted into terminal insertion holes formed on the frames of the external
housing and the internal housing, and is electrically in contact with the board of one side; and

a receptacle fitting natl which 1s mounted on the board of one side while pressurizing
both ends of the external housing, thereby fixing the external housing,

wherein the plug connector comprises:

a plug housing which is formed of a frame of an insulating material, and is inserted into
a plug receiving portion formed by the external housing and the internal housing;

a plug contact terminal which is an elastic body formed of a frame of 3 metallic material,
and ts inserted into a terminal insertion hole formed on the frame of the plug housing and is
electrically 1n contact with the board of the other side; and

a plug fitting nail which is mounted on the board of the other side while pressurizing
both ends of the plug housing, thereby fixing the plug housing,

wherein the receptacie contact terminal is configured to form a double U shape structure,

and to prevent a vibration from being transmitted between the external housing and the internal
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housing.

2. The board-to-board connector of claim 1, wherein the receptacle contact
terminal comprises:

a first contact point portion which 1s in contact with the board;

a first bending portion which extends from an end of the first contact point portion in
the opposite direction of the first contact point portion, while bending to be convex upwardly;

a first U shape portion which extends from an end of the first bending portion in the
shape of “U”;

a second bending portion which bends from an end of the first U shape portion to be
convex upwardly, and extends to an tnside of the first U shape portion; and

a second U shape portion which extends from an end of the second bending portion in

the shape of “U”in the space of the first U shape portion.

3. The board-to-board connector of claim 2, wherein the plug contact terminal
COmprises:

a second contact point portion which is in contact with the board; and

a third bending portion which extends from an end of the second contact point portion

while bending to be convex downwardly, and is inserted into the second U shape portion.”

4, The board-to-board connector of claim 3, wherein the receptacle contact
terminal and the plug contact terminal form

a double contact structure with first and second contact portions which are tormed on
insides of frames of both ends of the second U shape portion, and with third and fourth contact

portions formed on outer surfaces of trames of the third bending portion.
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5. The board-to-board connector of claim 2, wherein the external housing and the
internal housing are provided with terminal locking projections by which the first bending
portion and the second bending portion are locked so as to prevent the receptacle contact

terminal from being released.

6. The board-to-board connector of claim 1, wherein the receptacle fitting nail
comprises:

a first side surface frame which surrounds an outer surface of an end of the external
housing;

a first support frame which extends from an upper end of the first side surface frame
inwardly in a length direction {y direction) and is tn close contact with an upper surface and an
inner surface of the external housing; and

second support frames which extend from an upper end of the first side surface frame
inwardly in width directions (x direction) facing each other, and are in close contact with an
upper surface and an inner surface of the external housing,

wherein the plug fitting nail comprises:

a first pressure frame which pressurizes a portion of a lower surface of the plug housing;

a third support frame which extends upward from an cuter end of the length direction
(v direction} of the first pressure frame, and is in close contact with a side surface of the plug
housing;

tourth support frames which extend upward from both ends of the width direction (x
direction) of the first pressure frame, and are in close contact with side surfaces of the plug
housing; and

a fixing frame which extends upward from an inner end of the length direction (y

direction} of the first pressure frame, and is assembled with the plug housing.
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7. The board-to-board connector of claim 6, wherein the receptacle and the plug
are configured to have a flow in the width direction (x direction) within a range of a gap formed
between the second support frame of the receptacle fitting nail and the fourth support frame of

the plug fitting nail.

8. The board-to-board connector of claim 6, wherein the receptacle and the plug
are configured to have a flow in the length direction (y direction) within a range of a gap formed
between the first support frame of the receptacle fitting nail and the third support frame of the

plug fitting natl.

g. The board-to-board connector of claim 6, wherein the receptacle and the plug
are configured to have a flow 1n a vertical direction (z direction) within a range of a gap formed
between a lower end of the first support frame of the receptacle fitting nail and a support plate

of the internal housing.
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