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BOARD-TO-BOARD CONNECTOR ASSEMBLY

REFERENCE TO RELATED APPLICATIONS

{0061} The Present Disclosure claims priority to prior-filed Korean Patent Application No.
10-2014-0019793, entitled “Board to Board Type Connector Assembly,” filed on 20
February 2014 with the Korcan Patent Office. The content of the aforementioned Patent

Application 1s incorporated 1o its entirety herein.

BACKGROUND OF THYE PRESENT DISCLOSURYE

{0082} This Present Disclosure relates, generally, to a connector assembly for connecting two
printed circuit boards (PCBs}, and, more particularly, to a board-to-board connector assembly
for connecting two PCBs within a LED TV panel.

{0063] When a plurality of PCBs are deployed as in an LED TV, connectors are furnished to
connect the PCBs electrically. The PCHSs connected to one another are deployed so that the
raounting surfaces of the electronic devices mounted thercabove form a single flat surface.
Of two PCBs connected together, a female connector will be mounted on one and a male
connector will be mounted on the other.

[3084] Sivularly, a board-to-board connector that connects a board (PCB) to a board (PCB) is
disclosed in Korcan Unexamined Patent Publication No. 2012-0127510 under the name
“connector.” The content of the aforementioned Application s hereby incorporated herein in
its entirety. The connector according to the “510 Application has the objective of reducing
the overall thickness of the circuit board including the connector, but in practice, because it is
an on-board type in which the conuector is mounted on top of the board, the ability to reduce

the overall thickness of the board including the connector is limited.

SUMMARY OF THE PRESENT DISCLOSURE

{#085] The object of the Present Disclosure, having been devised in order to resolve the
above-described problems, s to provide a board-to-board connector assembly that can realize
a low profile and corapact size.

10066] The board-to-board connector assembly of the Present Disclosure, intended to connect
two PCBs using a receptacie connector mounted on a first PCB and a plug counector
mounted on a second PCB, is formed with the plag insertion space on the header of the
receptacle conuector open to the front, and the fastener part inserted removably n the plug

insertion space of the header of the plug connector formed on the front part, while cach
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header is mounted in a way so as to pass vertically through the respective PCB, so as to
reduce the vertical width of the product. Accordingly, a locking part for locking the fastening
part within the phig insertion space is furnished in the fastening part, and the locking part is
configured to operate clastically in the vertical direction, operating in such a way as to pass
through the second PCB.

10067} The locking part compriscs a push lever that operates elastically in the vertical
direction and extends backward, spaced apart from the top surface of the fastening part, and
starting from the front end of the top of the fastening part, and a locking projection that
fastens removably into the locking groove formed on the receptacle beader, projecting
forward from the push fever. The push lever 1s formed as a pair spaced apart to left and right;
the push levers are connected together at the back end by a pushing part.

{30081 On the 1nside top surface of the phlug insertion space, a lever insertion groove is
formed where the lever is mserted while sliding so as to provent deviation to loft or right, so
that the fastening part can be fastened securely into the plag insertion space by sliding. The
plug inscrtion space entry of the receptacle head, and the vicinity of the fastening part of the
plug header, are respectively furnished with a projecting part and a recessed part, so that
when the fastening part is inserted into the plug insertion space during assembly, the
projecting part is inserted into the recessed part, in order to reduce the overall front-back
thickness of the product and ensure secure coupling of the two headers,

{3089} The board-~to-board counector assembly further comprises a receptacle contact
terminal that has a bending structure, with the lower contact part located within the receptacle
header and the upper soldering part being soldered to the top surface of the fivst PCB, and a
plug contact terminal that has a bending structure, with the lower contact part being located
within the plug header and the upper soldering part being soldered to the top surface of the
second PCB. The board-to-board conmector assembly further comprises a receptacle fitting
nail that has a bending structure, with the lower part fixed to the receptacle header and the
upper soldering part soldered to the top surface of the first PCB; and a plug fitting nail that
has a bending structure, with the lower part fixed to the plug header and the upper soldering
part soldered to the top surface of the second PCB.

{0016] The soldering part of each contact terminal is located behind each header, and the
soldering part of each fitting nail is located next to each header. To reduce the front-back
thickness of the product, on the rear part of the receptacle header and the rear part of the plug
header are respectively formed bending-part insertion grooves into which the upward-

bending portions of the components of each contact terminal are inserted. On the plug header,
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a bending part insertion groove is also furnished on the rear part of the locking part. The
receptacle contact terminal and plug contact terminal have a dual contact structure,

{1811 The board-to-board connector assembly according to the Present Disclosure has the
following effects. First, the receptacle connector and plug conunector are mounted through the
PCB; the operating space of the push lever, furnished on the plug connector, s formed to pass
through the PCB, and because the receptacic contact terminal and plug contact ternunal have
a dual contact structure, a low profile structure can be realized. Second, a projecting part and
recessed part are respectively formed in the vicinity of the plug insertion space entry of the
receptacle connector and the {asterung part of the plug connector, and these are asserobled
such that when the fastening part is inserted into the phug insertion space, the projecting part
and recessed part are inserted 1uto one avother, thus reducing the front-back thickness of the
two connectors when assembled, enabling miniaturization of the product. Third, locking is
achicved just by nserting the plug connector into the receptacle connector, and the lock is
released by the sole action of pressing the push lever of the plug connector, so that the two
connectors can readily be coupled and decoupled. Fourth, due to the above propertics, when
two PCBs are connected within an LED TV panel, the work can be done straightforwardly

and the space can be conserved, and the two PCBs can readily be coupled and decoupled.

BrRIEF DESCRIPTION OF THE FIGURES

{3812] 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 clements, and in which:

{0013} Figure | 1s a perspective view of two PCBs connected by a board-to-board conncctor
assembly according to the Present Disclosure,;

{0014} Figure 2 1s atop view of Fig. 1;

{$615] Figure 3 is a top view of two PUBs being connected;

{0016} Figure 4 1s an exploded perspective view of the connector assembly of Fig. 1)

{0817} Figure 5 1s a parfial perspective view of two PCBs connected by the counector
assembly of Fig. 1;

{6018} Figure 6 1s a front view of a receptacle connector according to the Present Disclosure;
{4019} Figures 7-9 arc cross-sections depicting the working relationship of the locking part in

the process of coupling the receptacle connector and a plug connector;
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{4028} Figure 10 is a cross-section showing the contact between the two contact terminals in
the state depicted 1 Fig. 9;

{30211 Figure 11 is a cross-section showing the operating relationship of the locking part
when the locking between the receptacle connector and the plug connector is released; and
{$022] Figure 12 shows the state in which the receptacie terminal and the curved part of the
plug termuinal are nserted into the rear part of the receptacle head and the rear part of the plug

header.

DESCRIPTION OF THE PRIFERRED EMBODIMENTS

{0023} While the Present Disclosure may be susceptible to embodiment in different forms,
there is shown in the Figures, and will be described herein 1 detail, specific embodiments,
with the understanding that the Present Disclosure is to be considered an exemplification of
the principles of the Present Disclosure, and 1s not intended to limit the Present Disclosure to
that as illustrated.

{0024] As such, references to a feature or aspect are intended to describe a feature or aspect
of an example of the Present Disclosure, not to imply that every embodiment thereof must
have the described feature or aspect. Furthermore, it should be noted that the description
ithustrates a number of features. While certain features have been combined together to
ithustrate potential system designs, those featurcs may alse be used in other combinations not
expressly disclosed. Thus, the depicted combinations are not intended to be Himiting, unless
otherwise noted.

{6025} In the erobodiments illustrated 1o the Figures, representations of directions such as up,
down, left, right, front and rear, used for explaining the structure and movement of the
various clements 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 cleraents changes, however, these representations are to
be changed accordingly.

{#026] Figs. 1-3 illustrate a board-to-board connector assembly according to the Present
Disclosure. Referring to the Figures, the first and second PCBs 2, 3 connected by the board-
to-board connector assembly 1 of the Present Disclosure are formed in an clongated bar shape,
and the connecting parts are formed n a respectively mcised form, while the incised parts
interconnect with one another to make the connection. The connecting portions of the two
PCHBs 2, 3 are each formed in the cross direction that s narrower in width, so that the two

PCBs 2, 3 overlap and interconnect with one another in the cross direction {side direction)
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that is shorter in length. The left-right width {cross-directional width) of the two PCBs 2, 3
having interconnecting parts matches the width of the individual PCBs 2, 3. By this way of
coupling the PCBs 2, 3, miniaturization, i e., compact size, can be achieved in products that
adopt the connector according to the Present Disclosure.

{#627] The board-to-board connector assembly 1 of the Present Disclosure is mounted to
cach connecting part of the PCBs 2, 3, configured as a receptacle conmector 100 and a plug
connector 200 that couple reraovably together. Each convector 100, 200 is roounted so as to
face the lateral direction from the connecting parts of the two PCBs 2, 3.

[6028] In addition, in order to realize the compact size of the product, when the receptacie
connector 100 and plag connector 200 are coupled together, the coupled portion does not
have a box-type shape but a mutually interconnecting shape. In other words, as in the A and
B portions of Fig. 2, the front end part of the receptacle connector 100 (with respect to the
coupling direction) and the plug connector 200 are assembled interconnecting with cach other.
To this end, on the front end part of the receptacle connector 100 and on the plug connector
200 arc formed a projecting part a and a recessed part b, connected with one another, and
when the two connectors 104, 200 are fastened together, are assembled by inserting the
projecting part a into the recessed part b. By means of this coupling structure, the front-back
thickness W1 when the two connectors 100, 200 are coupled together is stoaller than the sum
of the front-back thickness W2 of the receptacle connector 100 and the front-back thickness
W3 of the plug connector {that 15, W1 < W2 + W3}, and the front-back thickness of products
that adopt the connector according to the Present Diisclosure can be reduced. By virtue of
being assembled so that the projecting part a 18 1nserted into the recessed part b, the coupling
of the two connectors 100, 200 can be kept secure even when the PCB and product are
twisted, and the contact status between the terminals furnished on the two connectors 100,
200 can be kept secure.

{0029} Referring to Figs. 4-5, the board-to-board connector assembly | of the Present
Disclosure inchudes a receptacle connector 100 and a plug connector 200 coupled removably
by sliding together. By forming the receptacle connector 100 and phug connector 200 as an
off-set type installed passing through cach PCB 2, 3, the height of the product can be reduced.
in other words, a low-profile product can be achieved.

{6038} The receptacle connector 100 comprises a receptacie header 110, receptacle fitting
natl 128 and receptacle contact terminal 130. In the receptacle header 110, the plug insertion
space 111 into which the below-deseribed fasterung part 211, which makes up the plug

header 210 of the plug connector 200, is iuserted, is formed open toward the front, with
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respect to the coupling direction. On top of the receptacle header 110, two locking holes 112
are formed to the left and right, into which the locking projections 242 of the below-deseribed
push lever 241 are inserted. Wing parts 113 are formed on the rear part and ¢ither side of the
receptacle header 110, so that during installation the receptacle header 110 catches on the top
surface of the first PCB 2 s0 as not to ship out toward the back.

{0031} The receptacle fitting nails 120 are intended to fix the receptacle header 110 fo the
first PCB 2; they have a bending structure, and the bottom part thereof is inserted into either
side of the receptacle header 110, while the soldering part of the upper part thercof is located
on either side of the receptacle header 110, so as to be soldered to the top surface of the first
PCB 2. The receptacle contact terminal 130 is fixed by insertion into the receptacie header
110 via the rear part of the receptacle header 118, Such a receptacle contact terminal 130 has
a bending structure; the lower contact part thereof is formed in a plate shape and positioned
within the plug msertion space 111 of the receptacie header 110; the upper soldering part is
positioned behind the receptacle header 110 and soldered to the top of the first PCB 2.

{0032} The plug connector 200 comprises a plug header 210, phlug fitting nail 220, plug
contact terminal 230 and locking part 240. With respect to the coupling direction, a fastening
part 211 is formed on cither side of the plug header 210, and can be inserted removably into
the plag insertion space 111 of the receptacie header 110; when couphing, the vicinity of the
fastening part 211 contacts the front part of the plug header 210 in an interconnecting fashion.
fuside the plug beader 210, contact terminal insertion boles 212 are formed spaced apart to
left and right, into which a plurality of plug contact terminals 230 are inserted via the bottom
surface. Wing parts 213 are formed respectively on either side of the top of the receptacle
header 218, so that during installation it catches on the top surface of the second PCB 3, s0 as
not to ship out toward the back.

{3033} The phug fitting nail 220 is intended to fix the phag header 210 to the second PCB 3; it
has g bending structure, and the bottorn part thereof 18 inserted and fixed to either end of the
plag header 210, while the top soldering part thereof is positioned on either side of the plug
header 210 and soldered to the top of the second PCB 3. The plug contact terminal 230 is
toserted and fixed within the coutact termival 1usertion hole 212 of the plug header 210, via
the bottom face of the plug header 210, The receptacle contact terminal 230 has a bending
structure; the lower contact part thereof is formed 1u a plate shape and positioned within the
contact terminal insertion hole 212 of the plug header 210; the upper soldering part is

positioned behind the phug header 210 and soldered to the top of the second PCB 3.
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{0034} The locking part 240 is formed as a single unit with the fastening part 211 of the plug
header 210; the fastening part 211 of the plug header 210 15 locked to or unlocked from the
plug insertion space 111 of the receptacle header 110, The locking part 240 comprises a pair
of push levers 241 that operate clastically up and down and extent backward, spaced apart
from the top surface of the fastening part 211, starting from the front end of the top surface of
the fastening part 211; locking projections 242 that project upward from the top surface of the
push lever 241 to fit into the locking hole 112 of the veceptacle header 110; and a pressing
part 243 designed to be pressed when releasing the locked, which is connected with the rear
end of the two push levers 241, On the top surface of the pressing part 243, a pressing
groove 244 1s formed whereinto a tool or fingernail 18 inserted so that it can be securely
depressed using the tool or fingermnail. On the top of the plug header 210 that 1ncludes the
fastening part 211, a groove-shaped operating space 214 is furnished wherein the push lever
241 can be operated. The operating space 214 1s furnushed in g location that passes through
the second PCB 3, and therefore the push lever 241 is operated in a way that passes through
the second PCB 3. By means of such an operating structure of the push lever 241, the height
of the product is reduced to realize a low profile.

10035] On the top surface within the plug insertion space 111 of the receptacle header 110,
lever insertion grooves 114 are formed spaced apart to left and right, into which, when the
fastening part 211 is inserted into the plug insertion space, the push lever 241 is inserted
while sliding 10 a way that prevents slippage to left or night. due to the stracture in which the
push lever 241 1s slid into the lever insertion groove 114, the fastening part 211 can be
securely mserted by shiding into the plug wsertion space 111, Accordingly, a pair of push
levers 241 and locking projections 242 are furnished on the fastening part 211, so that when
the two connectors arc fastening together a click sensation can be provided, and the terminals
can be kept securely in contact by preventing left-right slippage of the two connectors.

{0036} Referring to Figs. 7-11, the contact part of the plug contact terminal 230 consists of a
first contact part 231 that scats and contacts the contact part of the receptacle contact terminal
130; and a second contact part 232 that is located above the first contact part 231 and extends
forward from the rear end of the first contact part 231, and s elastic so that when the contact
part of the receptacle contact terminal 130 is pressed down from above, it is brought firmly
into contact with the first contact terrainal 231, The receptacle countact terminal 130, by
virtue of having a dual contact structure in which the top and bottom surfaces are both
contacted to the plug contact terrmnal 230, enables a secure contact and also enables a low

profile to be realized.
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{4037} In the process of insertion of the fastening part 211 of the plug header 210 into the
plug inscrtion space 111, as shown in Fig. §, the push lever 241 1s pressed and caused to
descend, and when the locking projection 242 reaches the position of the locking hele 112, i
is raised by its own elasticity, so that as shown in Fig. 9, locking occurs by the locking
projection 242 being pushed automatically into the locking hole 112, To separate the
receptacle connector 100 and plug connector 200, as shown in Fig. 11, the pushing part 243
of the push lever 241 is pushed downward to separate the locking projection 242 from the
locking hole 112, so that the two connectors 100, 200 can casily be unlocked. As described
above, when unlocking, the push lever 241 is operated 1o a way that passes through the
second PCB 3.

{3038} Referring to Fig. 12, a plurality of bending part insertion grooves 115, 215 are formed
on the rear part of the receptacle header 110 and on the plug header 210, into which the
upward-curved parts of the respective contact terminals 130, 230 are respectively inserted, 5o
that a compact size can be achieved by reducing the front-back thickness of the product. The
curved part of the plug contact terminal 230, located in the center of the plug header 210 in
the plug contact terminal 230, is inserted both into the plug header 210 and the rear part of
the locking part 240; to this end, a bending part insertion groove 245 is also formed on the
rear part of the pushing part 243 that makes up the locking part 240, Because the space
occupied by the two connectors 100, 200 is compressed by means of this coupling structure
of the contact termuinals 130, 238, a compact product size can be achieved.

{003%] While a preferred embodiment of the Present Disclosure is shown and described, it is
envisioned that those skilled 10 the art may devise various modifications without departing

from the spirit and scope of the foregoing Description and the appended Claims.
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CLATMS

WHAT IS CLAIMED IS:

I A board-to-board connector assembly, connecting two PCBs using a
receptacle connector roounted on a first printed circuit board (PCB) and a phug conncctor
roounted on a second PCB, the board-to-board connector assembly comprising:

a first plug insertion space, the first plug insertion space being disposed on a
header of the receptacle connector open to the frond;

a second plug insertion space, the second plug insertion space being disposed
on a header of the plug connector and forroed on a {frout part thereof, a fastener part being
removably inserted in the second plug insertion space, a locking part being furnished on the
fastener part, the locking part locking the fastener part within the phug mmsertion space and
being configured to operate elastically in the vertical direction, passing through the second
PCR;

wherein each header is mounted in such a way to pass vertically through the

PCBs.

2. The board-to-board connector assembly of Claim 1, wherein the locking part
includes a push lever, the push lever operating elastically in the vertical direction and
extending backward, spaced apart from the top surface of the fastening part, and starting from
the front end of the top of the fastener part.

3. The board-to-board connector assembly of Claim 2, wheretn the locking part
further includes a locking projection, the locking projection removably fastened into a

locking groove forrmed on the receptacle header, projecting forward from the push lever.

4. The board-to-board connector assembly of Claim 3, wherein the push lever i
formed as a pair spaced apart left and right, and the push levers are conuected together at the

back end by a pushing part.

5. The board-to-board connector of Claim 4, wherein on the inside top surface of

the plug tnsertion space, a lever insertion groove is forroed where the lever is foserted by
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shiding, to prevent deviation to ioft or right, so that the fastening part can be inserted securely

mto the plug insertion space by sliding,

6. The board-to-board connector asscrably according to Claim I, wherein the
plug insertion space entry of the receptacie head, and the vieinity of the fastening part of the
plug header, are cach furnished with g projecting part and a recessed part, so that when the
fastening part is inserted into the plug insertion space during assembly, the projecting part is

inserted into the recessed part,

7. The board-to-board connector assembly of Claim 1, further comprising a
receptacie contact terminal, the receptacle contact terminal having a bending siructure, with
the lower contact part located within the receptacie header and the upper soldering part being

soldered to the top surface of the first PCB.

8. The board-to-board connector assembly of Claim 7, further comprising a plug
contact terminal, the plug contact terminal having a bending structure, with the lower contact
part being located within the plug header and the upper soldering part being soldered to the

top surface of the second PCB.

9. The board-to-board connector assembly of Claiw &, further corprising a
receptacle fitting nail, the receptacle fitting nail having a bending structure, with the lower
part fixed to the receptacle header and the upper soldering part soldered to the top surface of

the first PCB.

10.  The board-to-board connector assembly of Claim 9, further comprising a plug
fitting nail, the plug fitting nail having a bending structure, with the lower part fixed to the

plug header and the upper soldering part soldered to the top surface of the second PCB.

11, The board-to-board connector assembly of Claim 9, wherein the soldering part
of the respective contact terminals is located on the back side of the respective header, and

the soldering part of the respective fitting nails s located on the side of the respective header.

12, The board-to-board connector assembly of Claimn 11, wherein on the rear part

of the receptacle header and the rear part of the plug header are formed bending-part insertion

10
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grooves into which the npward-bending portions of the components of cach contact terminal

are iserted.

13, The board-to-board connector asscrably of Claim 12, wherein the bending part

insertion groove on the plug header is alse formed on the rear part of the locking part.

14, The board-to-board connector assembly of Claim &, wherein the receptacle

contact torminal and the plug contact terminal have a dual contact structure.

11
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