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CONNECTOR ASSEMBLY FOR HIGH SPEED SIGNAL TRANSMISSION USING
BIELECTRIC WAVE GUIDE

RELATED APPLICATIONS

{0001} This application claims priority to Korean Application No. 10-2017-0025709,

filed February 27, 2017, which 1s incorporated herein by reference in its entirety.

TECHNICAL FIELD

{0002} The present disclosure relates to a connector, and more particularly, 1o a connector
assembly for high speed signal transmission, which enables signal transmission and reception
between an antenna module having a microstrip circuit and a wave guide having a dielectric

fayer.

BACKGROUND ART

{0003} In recent years, there is an increasing demand for a bandwidths in wired
communication, and this requires high-speed, low-power, and low-price input/output (70}, For
example, high speed signal transmission and reception of 100 Gbps or higher is required

between a main body of a next-generation TV and a set-top box.

10004 Related-art signal transmission means using a conductor (for example, Cu) have
a signal attenuation problem that is caused by a skin effect on a metal surface of the conductor,

and thus is not suitable for high speed signal transmission.

{06005} An optical communication solution may be used as an appropriate example of high
speed communication means, and the optical communication solution may not cause a signal
attenuation phenomenon such as a skin effect, and thus may be advantageous to high speed

signal transmission of 100 Gbps or higher. However, since the optical communication solution
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should achieve exact signal transmission in a connector assembly, 1t requires a high precision
coupling structure between a plug and a receptacle, and also, requires optical cables and
numerous coupling components for connecting the optical cables, and thus they are a great

burden in terms of total cost.

10006} Korean Patent Registration No. 10-1375938, etc. recently introduces a high-speed
signal transmission means using a microstrip line and a dielectric wave guide, which enables

high speed signal transmission without causing signal leakage between a plug and a receptacle.

{00071 A connector coupling the microstrip line and the dielectric wave guide 1s
configured to provide a signal of the microstrip line to the dielectric wave guide or to provide
a signal of the dielectric wave guide to the microstrip line. The microstrip line is connected to
aradio frequency (RF) chip generating an RF signal, and functions as a channel for transmitting
or receiving an RF signal. For example, a signal received from an RF antenna in the form of a
microstrip may be provided to a dielectric wave guide, or a signal of the dielectric wave guide
may be provided to the RF antenna in the form of the microstrip. In this case, a signal may be
transmitted by a cable (hereinafter, referred to as a “wave guide”) which uses a dielectric as a
signal transmission means, and the wave guide is provided with a connector to connect to an
RF antenna. The conuvector of the wave guide may exchange a signal with the RF antenna in

an Bx mode or a Tx mode.

{0008} Patent Document 0001: Korean Patent Registration No. 10-1375938 (registered
on March 12, 2014}

6609 Patent Document 0002: Korean Patent Registration No. 10-1492714 (registered
o

on February 5, 2015)

{0016} Patent Document 0003 ¢ International Patent Publication No. W{(32015/049927

{published on April 9, 2015)

SUMMARY

6011 Signal transmission using a recently suggested wave guide enables much
s a ¥ 25 &
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information to be transmitted and received in real time, and accordingly, there is a demand for

a connector which can be usefully applied to high speed transmission using a wave guide.

{0012} An object of the present disclosure 1s to provide a connector which is suitable for
high speed signal transmission using a wave gutde, and more specifically, a connector for high
speed signal transmission, which enables signal transmission between an RF antenna and a

wave guide.

{6013} Another object of the present disclosure is to provide a connector for high speed
signal transmission, which can enhance efficiency of signal transmission between an RF

antenna and a wave guide.

{0014 To achieve the above-described objects, a connector asserobly for high speed
signal transmission may include a plug and a receptacle. The plug may include: a wave guide
module; a first housing; and a first connector shell. The wave guide module may include a
wave guide for transmitting an RF signal along a dielectric filled therein, and a guide block
integrally formed with an exterior of the wave guide to guide coupling of the wave guide. The
first housing may be formed of an insulating material to receive a leading end of the wave
guide, and the first connector shell may be coupled along a surface of the first housing. The
receptacle may include: a control subsirate; an antenna module arranged on the control
substrate and having an RF chip mounted on an RF substrate having a microstrip line formed
therein to transmit and receive an RF signal; a second housing having a space to receive the
antenna module and receiving the antenna module on one side; and a second connector shell
mounted on the control substrate while being coupled along a surface of the second housing.
The first connector shell and the second connector shell may be fastened to each other such
that one surface of the wave guide and one surface of the antenna module face each other, and

may be configured to transmit an RF sigoal between the dielectric and the microstrip hine.

{0015} The antenna module may be received 1u a receiving space of the second housing
such that a center line of the antenna module 1s aligned with a center line of the second housing
with respect to a thickness direction, and the first connector shell and the second connector
shell may be fastened to each other in a horizontal direction in which a center line of the wave

guide and a center line of the microstrip line are aligned with each other.
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10016} In addition, the second connector shell may include coupling ribs protruding from
both side portions of a plate thereof, and may be mounted on the control substrate in a mid-

mount structure using the coupling ribs.

{0017} In addition, the first connector shell may protrude to the front of the wave guide
to form a first receiving space therein, and the second connector shell may protrude to the front
of the antenna module to form a second receiving space therein, and the first connector shell
and the second connector shell may be fastened to each other such that one surface of the wave
guide and one surtace of the antenna module face each other in a space where the first receiving

space and the second receiving space overlap each other.

{6018} In addition, the wave guide and the microstrip line may form a plurality of
channels.
{0019} In addition, the wave guide module may further include a posttion adjustment

portion for moving the wave guide forward and backward. The position adjustment portion
may include: a cover member to receive the guide block therein; a support block fixedly
arranged inside the cover member to support the guide block; and a screw member fastened to
be exposed from the rear of the cover member to an outside of the cover member and to move

the guide block forward or backward.

{6020} In addition, the plug may include a plurality of coaxial cables and a plurality of
first contact terminals connected to the respective coaxial cables, and the receptacle may
include second contact terminals connected to contact pads of the control substrate and coming
into contact with the first contact terminals to transmit a signal, and the connector assembly
may further include a conductive signal transmission module configured to transmit a signal
along conductors of the coaxial cables, the first contact terminals, and the second contact

terminals.

{6021} The connector assembly of the present disclosure is configured such that one
surface of the wave guide of the plug and one surface of the RF antenna module of the

receptacle face each other, and thus signal transmission efficiency can be enhanced.

10022} In addition, according to the present disclosure, the housing and the connector
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shell recetving the RF antenna module is mounted on the control substrate in the mid-mount

structure, and thus it is advantageous to achieve slimness of the connector assembly.

{6023} In addition, according to the present disclosure, signal transmission between the
wave guide and the RF antenna module is performed in a space which is doubly shielded by

the connector shells, and thus signal transmission efficiency can be enhanced.

{0024} In addition, according to the present disclosure, a distance between the wave guide
and the antenna module can be adjusted, and thus the plug and the receptacle can be fastened
to each other to have optimal transmission efficiency according to various conditions, such as

an intensity of a signal, a type of a dielectric, efc.

BRIEF DESCRIPTION OF THE DRAWINGS

{0025] FIG. 1 is a perspective view showing a plug and a receptacle of a connector

according to an exemplary embodiment of the present disclosure;

{0026} FIG. 2 15 an exploded perspective view showing the plug according to an

exemplary embodiment of the present disclosure;

10027} FIG. 3 1s a perspective view showing a housing and a wave guide module which

are main parts of FIG. 2;

{6028} FIGS. 4A to 7B are bottom surface perspective views showing varicus examples

of a coupling structure between the wave guide module and the housing;

10029} FIG. 8 1s an exploded perspective view showing the receptacle according to an

exeruplary erabodirnent of the present disclosure;
{0030] FIG. 9 1s a front view showing the receptacle of FIG. &;

10031} FIG. 10 1s a perspective view showing the connector according to an exemplary

embodiment of the present disclosure;
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10032} FIGS. 11 and 12 are cross-sectional views showing a fastening structure of the

connector of FIG. 10;

{6033} FIG. 13 is a perspective view showing a configuration for fixing the fastening of

the connector of FIG. 10;

{0034} FIG. 14 1s a perspective view showing a plug according to another exemplary

embodiment of the present disclosure; and

{0035} FIGS. 15 and 16 are perspective views showing an interior structure of the plug

of FIG. 14.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

10036} 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. Hereinafter, preferred embodiments of the present disclosure
will be described 1n detail with reference to the accompanying drawings. In the description of
the present disclosure, expressions “front,” “rear,” “upper,” “lower,” or the like indicate relative
directions or positions, and the same expression may indicate a different direction or position

according to a configuration of the present disclosure.

{0037} FIG. 1 is a perspective view showing a plug and a receptacle of a connector
according to an exemplary embodiment. As shown in the drawing, a connector for high speed
signal transmission of the present disclosure includes a plug 100 provided with a wave guide,

and a receptacle 200 provided with an RF antenna.

{0038} The plug 100 may be provided at both ends of the wave guide having a
predetermined length, and the receptacle 200 may be instalied 1n a pair of devices {for example,
a set-top box and a2 TV main body) which require high speed signal transmission. The plug 100
at one side roay be coupled to the receptacte 200 of the set-top box and operate as a transmission
module (Tx) to transmit an RF signal to the TV main body, and the plug 100 at the other side

may be coupled to the receptacle 200 of the TV main body and operate as a reception module



WO 2018/156453 PCT/US2018/018613

(Rx) toreceive a signal of the set-top box. As described above, the connector to which the plug
100 and the receptacie 200 are coupled functions as a transmission module or a reception

module of high speed signal transmission.

06039} Hereinafter, the plug, the receptacle, and a configuration for fastening the same

regarding the connector of the present disclosure will be described in detail.

{0040} FIG. 2 is an exploded perspective view showing the plug according to an
exemplary embodiment, and FIG. 3 is a perspective view showing a housing and a wave guide

module which are main parts of FIG. 2.

{0041} Referring to FIG. 2, the plug 100 of the present disclosure includes a wave guide
module 110 for high speed signal transmussion, a coaxial cable module 140 for normal signal
transmission, a first housing 150 for receiving and fixing the wave guide module and the
coaxial cable module, a shielding shell 160 coupled to an exterior of the first housing at the
rear of the first housing, a first connector shell 170 coupled to a surface of the first housing at
the front of the first housing, and an insulating resin 180 surrcunding the shielding shell.
Herein, the “front” refers to a direction in which the plug advances toward the receptacle to be

coupled to the receptacle, and the “rear” refers to the opposite direction thereof.

{0042} The wave guide module 110 may be a high-speed signal transmission meauns for
transmitting an RF signal, and may include a wave guide 120 having a dielectric for signal

transmission, and a guide block 130 for guiding the wave guide 120,

10043} The wave guide 120 may include a dielectric layer 121 formed in the center of the
inside thereof, a clad layer 122 sheathing the dielectric layer, and an insulating layer 123
surrounding the clad layer as shown in FIG. 3. The dielectric layer 121 may be configured to
provide an RF signal provided from a transmission module at one side to a reception module
at the other side, and may be configured by a dielectric having a predetermined dielectric
constant and filled inside the clad layer 122, The clad layer 122 may prevent a leakage of a
signal transmitted via the dielectric layer 121, and may prevent interference of signals between
adjacent wave guides 120 in the wave guides 120 formed of a plurality of channels. Such a

clad layer 122 may be formed of a metallic material to seal the dielectric layer 121, and for
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example, may be formed of a copper laver. The insulating layer 123 may be configured to
insulate the wave guide 120 from the cutside, and an insulating resin may be coated or sheathed

over the surface of the clad layer.

{0044} The wave guide 120 may be formed of a single channel, or may be formed of two

or more channels to enhance signal transmission efficiency as shown in the drawings.

{0045] The guide block 130 mway guide the wave guide 120 to couple the wave guide
module 110 to the first housing 150, and simultaneously, to stably maintain the coupling
between the wave guide module 110 and the first housing 150, The guide block 130 may be
formed of a resin molding body integrally molded with the insulating layer 123 of the wave
cuide 120 and having an insulating property, and may include coupling protrusions 131 formed

on both side portions thereof to be coupled to the first housing 150,

{0046} Such a guide block 130 may guide the wave guide 120 to be coupled to the first
housing 150 in a right position. In geveral, it is difficult to place a center line of the wave guide
120 in a night position when the wave guide 120 is coupled to the first housing 150, and, when
the wave guide 120 is not coupled in the right position, a leakage of a signal may occur in the
signal transmission process with a microstrip line 232, Accordingly, the guide block 130 may
be integrally formed with the wave guide 120, and may guide the center line of the wave guide
120 to be positioned on a center of the first housing 140 in a thickness direction (that 1s, a
longitudinal direction} when the wave guide module 110 is coupled to the first housing 150 A
detailed configuration for coupling the wave guide module 110 and the first housing 150 by

means of the guide block 130 will be described below.

100471 The coaxial cable module 140 is a signal transmission means for transmiiting
power and a normal signal. The coaxial cable module 140 may include a plurality of coaxial
cables 141 having a conductive metal such as copper therein, and a guide plate 142 having a
plurality of contact pads 143 for guiding the coaxial cables and connecting an electric signal to
each of the coaxial cables. The coaxial cable module 140 of the present disclosure may be
configured by a well-known signal transmission means provided to transmit a signal between

a transmission module and a reception module.
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{0048} The first housing 150 may receive and fix the wave guide module 110 and the
coaxial cable module 140, and may connect the wave guide module 110 and the coaxial cable
module 140 to an antenna module 230 or second contact terminals 253 in a contactless or
contact manner when the plug 100 is coupled to the receptacle 200, Such a first housing 150

may be formed of a resin molding body having an insulating property.

{6049} In addition, the first housing 150 may have a tube recetving recess 151 formed on
one side of the rear thereof to receive the wave guide module 110, and a tube insertion hole
154 to allow the wave guide 120 to be inserted thereinto. In this case, the tube insertion hole
154 may have an inner diameter having a size and a shape corresponding to an outer diameter

of the wave guide 120, such that the inserted wave guide 120 15 not moved.

{0050} In addition, the first housing 150 may have a plate receiving recess 152 formed on
the other side of the rear thereof to receive the guide plate 142 of the coaxial cable module 140,
and a plurality of first contact terminals 153 may be assembled with the plate receiving recess

152 to come into contact the contact pads 143

{0051} The shielding shell 160 may be assembled to cover the first housing 150 in which
the wave guide module 110 and the coaxial cable module 140 are received, thereby preventing
signal interference of the wave guide module 110 and the coaxial cable module 140 from an
external noise, electromagnetic interference (EMI), etc.  The shielding shell 160 may be
formed by extruding or bending a metal plate, and may be divided into an upper plate 160a and
a lower plate 160b, which are integrally assembled with each other on the upper and lower
portions of the first housing 150 to shield the wave guide module 110 and the coaxial cable

module 140 from the outside along with the first housing 150,

{0052} The first connector shell 170 may be coupled to the front of the first housing 150
to fasten the plug 100 to the receptacle 200. The first connector shell 170 may be formed by
extruding or bending a metal plate, and may be formed in the shape of a box having a hollow
to correspond to the exterior of the first housing 150. The first connector shell 170 may have
a plurality of coupling pieces 171 formed on rear portions of upper and lower plates thereof to
be coupled to the first housing 150, and a plurality of protrusions 157 may be formed on the

first housing 150 to correspond to hole portions 171a of the coupling pieces 171.
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{0053} The insulating resin 180 may clectrically insulate the conductive shielding shell
160 from the outside while surrounding the shielding shell 160. The insulating resin 180 may

be formed of plastic or a resin having a contractile force.

{0054} The plug 100 having the above-described configuration may be fastened to the
receptacle 200 by fastening the first connector shell 170 protruding forwardly to a second

connector shell 270,

{0055] Meanwhile, in the plug according to an exemplary embodiment, the wave guide
module 110 is assembled with the first housing 150 while the wave guide 120 1s guided to be
in the right position by the guide block 130. FIGS. 4A to 7B are bottom surface perspective
views showing various examples of a structure of coupling the wave guide module and the first

housing by means of the guide block.

{0056} First referring to FIGS. 4A and 4B, the coupling protrusions 131 may protrude
from both side portions of the hexahedral guide block 130, and a front surface of each of the
coupling protrusions 131 in an assembly direction toward the first housing 150 may form an
inclined surface 131a having a predetermined inclination, and a rear surface in a disassembly

direction from the first housing 150 may form a vertical surface 131b.

{0057} In addition, the first housing 150 may have insertion recesses 155 formed on inner
surfaces of both sides of the tube receiving recess 151 in a transverse direction to allow the
coupling protrusions 131 to be inserted thereinto, and seating recesses 156 formed in a
longitudinal direction to allow the inserted coupling protrusions 131 to be seated therein. The
insertion recess 155 may be formed by cutting a portion of an upper surface on the drawing
with respect to the thickness direction (that is, the longitudinal direction) of the housing
molding body, and the seating recess 156 may be formed on a center region. In this case, the
insertion recess 155 in the transverse direction and the seating recess 156 in the longitudinal
direction may be connected to each other by an inclined surface 155a having a predetermined
inclination, and a rear surface of the seating recess 156 in the disassembly direction of the

coupling protrusion 131 may form a vertical surface 156b in an inward direction.

{0058 Due to the structures of the coupling protrusions 131 and the insertion recesses

10
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155 described above, the coupling protrusions 131 of the guide block 130 slide along the
insertion recesses 155 with the wave gutde module 110 being lifted upwardly on the drawing
as shown in FIG. 4A, and the wave guide 120 15 inserted into the tube 1nsertion hole 154, and,
after the wave guide 120 is inserted into the tube insertion hole 154, the coupling protrusions
131 are inserted into the seating recesses 156 as shown in FIG. 4B, and the wave guide module
110 is completely assembled while forming a horizontal direction. After the assembly of the
wave guide module 110 and the first housing 150 15 completed, the assembly is fixed by the
vertical surfaces 131b of the coupling protrusions 131 and the vertical surfaces 156b of the

seating recesses 156 coming into contact with each other

{0059} In addition, referring to FIGS. SA and SB, the insertion recess 155 of the first
housing 150 may be formed on a center region with respect to the thickness direction of the
housing molding body. Accordingly, as shown in FIG. 5A, the coupling protrusions 131 of the
guide block 130 may allow the wave guide 120 to be 1nserted into the tube insertion hole 154
in a horizontal direction, and may allow the wave guide module 110 to be assembled with the
first housing 150. In this case, the front surface of the coupling protrusion 131 may form the
inclined surface 131a, and may slide along the insertion recess 155 in an interference fitting
manner, and as shown in FIG. 5B, after the coupling protrusions 131 are inserted into the
seating recesses 156, the assembly 18 fixed by the vertical surfaces 131b of the coupling
protrusions 131 and the vertical surfaces 156b of the seating recesses 156 coming into contact

with each other.

10060} In addition, referring to FIGS. 6A and 6B, the guide block 130 may include elastic
pieces 132 formed on both side portions thereof and having a predetermingd length, and the
elastic piece 132 has one end of a rib connected to the body of the guide block 130, and a
coupling protrusion 131 may be formed on a side surface of the elastic piece 132, Accordingly,
when the wave guide module 110 is assembled with the first housing 150, the coupling
protrusions 131 may come into close contact with the body of the guide block 130 along with
the elastic pieces 132, and may easily slide along the insertion recesses 155, In addition, after
the assembly of the wave guide module 110 and the first housing 150 1s completed, the coupling
protrusions 131 may return to the outside along with the elastic pieces 132 and may be seated

in the seating recesses 156, and the assembly is fixed by the vertical surfaces 131b of the

11
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coupling protrusions 131 and the vertical surfaces 156b of the seating recesses 156 coming into

contact with each other.

{0061} In addition, referring to FIGS. 7A and 7B, the guide block 130 may include an
elastic piece 132 formed on an upper surface of the body thereof, and a second coupling
protrusion 133 may protrude from a surface of the elastic piece 132. In addition, the first
housing 150 may have a coupling recess 158 formed on an upper surface of the molding body
of the tube receiving recess 151 to correspond to the second coupling protrusion 133, The wave
guide module 110 having the above-described configuration may be inserted into the tube
recetving recess 151 and assembled with the elastic piece 132 coming into close contact with
the body of the guide block 130, and, after the asserubly is completed, the elastic piece 132
may be returned to the outside and the second coupling protrusion 131 may be inserted into the
coupling recess 158, such that the assembly is fixed. In this case, the coupling protrusions 131

may be seated in the seating recesses 156, thereby fixing the assembly,

{0062} FIG. 8 is an exploded perspective view showing the receptacle according to an

exemplary embodiment, and FIG. 9 is a front view showing the receptacle of FIG. 8.

{0063} As shown in these drawings, the receptacle 200 of the present disclosure includes
a signal transmission and reception module 210 for high speed signal transmission and
reception, a second housing 250 for receiving the signal transmission and reception module

210, and a second connector shell 270 which is coupled to the second housing.

{0064} The signal transmission and reception module 210 may be configured to generate
electric signals as various control signals and to provide the signals to the plug 100, or may be
configured to receive a control signal from the plug 100 and to convert the control signal into
an electric signal. The signal transmission and reception module 210 may include a control
substrate 220 having a circuit printed thereon, and an antenna module 230 mounted on the

control substrate to provide or receive an RF signal for high speed signal transnussion.

10065] The conirol substrate 220 may be a main substrate of the transmission and
reception module, and may have a circuit of various functions printed thereon, for the flow of

an electric signal.  In addition, the control substrate 220 may have the antenna module 230

12
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mounted on an upper portion of one side thereof, for high speed signal transmission, and may
have a plurality of contact pads 223 formed on a surface of the other side thereof to allow the

second contact terminals 253 to come into contact therewith.

{0066} The antenna module 230 may generate an RF signal and provide the R¥ signal to
the wave guide 120 of the plug 100, or may receive an RF signal from the wave guide 120 and
convert the RF signal into an electric signal. The antenna module 230 may be configured as an
RF module having an RF chip 233 mounted on an RF substrate 231 which has a microstrip line
232 formed therein. The microstrip line 232 may be connected with the wave guide 120 in a
contactless manner and may operate as a channel to provide an RF signal 1o the wave guide
120 or to receive an RF sigonal from the wave guide 120 Such a microstrip line 232 may be
formed of a single channel, or may be formed of two or more channels corresponding to the
wave guide 120 to enhance signal transmission effictency. The RF chip 233 may be configured
to mutually convert an electric signal and an RF signal, and the RF signal generated in the RF
chip 233 may be provided to the wave guide 120 via the microstrip line 232, and the RF signal
provided from the wave guide 120 may be transmitted to the RF chip 233 via the microstrip
line 232 In addition, a ground pattern 234 may be formed on upper and lower surfaces of the

RF substrate 231.

10067} The second housing 250 may receive the antenna module 230 and the plurality of
second contact terminals 253, and may connect the antenna module 230 and the second contact
terminals 253 to the wave guide module 110 and the first contact terminals 153 in a contactless
or contact manner when the receptacle 200 is coupled to the plug 100. Such a second housing

250 may be formed of a resin molding body having an insulating property.

{0068} In addition, the second housing 250 may have an antenna receiving recess 251
formed on one side of the front thereof to receive the antenna module, and a terminal receiving
portion 252 protruding toward the front from the other side to receive the plurality of second
contact terminals 253, Heretn, the “front” refers to a direction in which the receptacle advances
toward the plug to be coupled to the plug, and the opposite direction thereof 1s referred to as

the “rear”

{0069} The antenna receiving recess 251 may be formed 1n a recess shape which is dented

13
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upwardly from a lower surface of the second housing 250, or may be formed in a hole shape
penetrating through the front and rear of the second housing 250, In this case, the antenna
module 230 may be received in the antenna receiving recess 251 such that its center line (C,
that 1s, the microstrip line in the RF substrate) 1s positioned on a center of the second housing
250 with respect to the thickness direction. Due to the above-described configuration, the
diclectric layer 121 and the microstrip line 232 are positioned in the right position when the
plug 100 and the receptacie 200 are fastened to each other, such that a leakage can be prevented
in the signal transmission process. That is, the receptacle 200 of the present disclosure is
configured to have an avoidance recess formed in the second housing 250 and to align the

center line of the antenna module 230 (see C of FIG. 9) with the wave guide 120.

{00701 The terminal receiving portion 252 may come into contact with the first contact
terminals 153 of the first housing 150 to transmit power or a signal in a transmission mode or
a reception mode, and a well-known configuration may be applied for a power and signal

transmission means.

{00711 The second connector shell 270 may be coupled while covering the second

housing 250, thereby coupling the second housing 250 to the control substrate 220 and

2
fastening the receptacie 200 to the plug 100. The second connector shell 270 may be tormed
by extruding or bending a metal plate, and may be formed in the shape of a box having a hollow
formed therein to correspond to the exterior of the second housing 250. The second connector
shell 270 may have a fixing protrusion 274 formed on an upper portion of the plate thereof to

fix the assembly with the second housing 250, and a fixing recess 254 may be formed on the

second housing 250 to correspond to the fixing protrusion 274,

106072} In addition, the second connector shell 270 may receive the second housing 250
and the antenva module 230 1n an 1uner space thereof, while protecting the antenna module 230

from an external noise, EMI, etc.

10073} In addition, the second connector shell 270 may include coupling ribs 271
protruding from both side portions of the plate thereof to be assembled to the control substrate
220, and the control substrate 220 may have rib recesses 221 formed thereon to correspond to

the coupling ribs 271, The second connector shell 270 may be assembied by the coupling ribs
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271 being inserted into the rib recesses 221 of the control substrate 220, and soldering may be

applied to the coupling ribs 271 to fix the assembly with the control substirate 220

{6074} The coupling ribs 271 of the second connector shell 270 may be formed in the
proximity of the center with respect to the thickness direction of the second connector shell
270. The second connector shell 270 being coupled to the control substrate 220 by means of
the coupling ribs 271 is coupled to the control substrate 220 in a mid-mount structure, such that
there is an effect of reducing the thickness of the receptacte 200, When a connector shell is
mounted on a substrate in an on-board structure, both the thickness of the substrate and the
thickness of the connector shell may form the full thickness of a receptacle. However, when
the connector shell 1s coupled to the substrate in the mid-mount structure by means of the
coupling ribs, only the thickness of the connector shell may form the thickness of the receptacle

and thus it is advantageous to implement a slim type connector.

{6075] FIG. 10 1s a perspective view showing the connector according to an exemplary
embodiment, FIGS. 11 and 12 are cross-sectional views showing a fastening structure of the
connector of FIG. 10, taken on lines I-1, and FIG. 13 is a perspective view showing a

configuration for fixing the fastening of the connector of FIG. 10.

{0076} Referring to FIGS. 10 to 12, the plug 100 and the receptacle 200 may be fastened
to each other by inserting the first connector shell 170 into the inner space of the second
connector shell 270, To achieve this, the second connector shell 270 may extend to the front
from the second housing 250 by a predetermined width, thereby forming a second receiving

space 270a therein.

06077 In addition, in the plug 100 and the receptacle 200, the antenna module 230 1s
inserted into the inner space of the first housing 150 while the first connector shell 170 and the
second connector shell 270 are fastened to each other. To achieve this, the first housing 150
and the first connector shell 170 extend to the front from the wave guide 120 by a predetermined
width, thereby forming a first receiving space 170a therein. In this case, it is preferable that the

antenna module 230 protrudes to the front from the second housing 250,

{0078} One surface 1203 of the wave guide 120 through which an RF signal of the plug
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100 is inputted and outputted, and one surface 230a of the antenna module 230 through which
an RF signal of the receptacle 200 is inputted and cutputted may be fastened to face each other
inside a space, where the second receiving space 270a formed inside the second connector shell
270 of the receptacle 200 and the first recetving space 170a formed inside the first connector
shell 170 of the plug 100 overlap each other, and thus the RF signal may be transmitted between
the dielectric layer 121 and the microstrip line 232, Accordingly, since the transmission of the
RF signal between the plug 100 and the receptacle 200 1s achieved in a space which is doubly
shielded by the first connector shell 170 and the second connector shell 270, external
mterference caused by a noise, EML etc. in the signal transmission process can be prevented,
and a leakage of signals to the outside can be prevented, and thus signal transmission can be

efficiently performed.

{0079] In addition, the first connector shell 170 and the second connector shell 270 may
include thetr respective locking means for maintaining the fastening after they are fastened to
each other. Referring to FIG. 13, the second connector shell 270 may include a pressing piece
275 tormed by cutting a portion of an upper surface of the plate thereof, and the pressing piece
275 may have a pressing protrusion 275a formed by bending an end of the front thereof
downwardly to elastically press. The first connector shell 170 may have a pressing hole 175
formed on a position corresponding to the pressing protrusion 275a by cutting a portion of an
upper surface of the plate of the first connector shell 170 to receive the pressing protrusion

275a

10080} In addition, locking pteces 176 may be further fastened to both side portions of
the first housing 150, The locking pieces 176 may protrude to the cutside through penetrating
holes 177,277 formed on side portions of the first connector shell 170 and the second connector

shell 270 to fix the fastening of the plug 100 and the receptacie 200.

{0081} In addition, the first connector shell 170 and the second connector shell 270 may
include misassembly preventing means formed on both side portions of the fronts thereof, and
the misasserubly preventing means may be configured to have an inclined surface 178, 278
formed on one side of the front of each connector shell 170, 270 in such a shape such that

portions of the plates correspond to each other.
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{0082} FIG. 14 is a perspective view showing a plug according to anocther exemplary
embodiment, and FIGS, 15 and 16 are perspective views showing an interior structure of the

plug of FIG. 14

{0083} As shown in FIG. 14, the plug according to another exemplary embodiment may
be formed of only a wave guide module, and in this case, a signal transnussion and reception
module of a receptacle may be formed of only an antenna moedule for transmitting and receiving

only an RF signal.

10084 In addition, the plug (that is, the wave guide module) according to another
exemplary embodiment may include a position adjustment portion for adjusting a position of a
wave guide. As shown in the drawings, the wave guide module 310 forming the plug may
include 3 wave guide 320 formed of a dielectric tube for signal transmission, and a guide block
330 for guiding the wave guide 320, and may further include a position adjustment portion 340
recetving the guide block 330 therein. Herein, the wave guide 320 and the guide block 330 may
have the same configurations as those of the plug according to the embodiment of FIG. 2, and

hereinafter, the position adjustment portion 340 will be described in detail.

{0085} Referring to FIGS. 15 and 16, the position adjustment portion 340 is configured
to adjust the position of the wave guide 320 by moving the position of the guide block 330
forward and backward. By moving the wave guide 320 forward and backward, a distance (see
d of FIG. 12) between one surface (see 120a of FIG. 12) of the wave guide 320 through which
an RF signal is transmitted, and one surface (see 230a of FI(G. 12) of the antenna module 230
may be adjusted. The distance d between the wave guide 320 and the antenna module 230 is a
factor that greatly influences transmission efficiency of the RF signal, and should be exactly
controlled. For example, the distance d between the wave guide 320 and the antenna module
230 may be controlied to be 1.0mm, and this distance may be set by counsidering an intensity

of an RF signal, a type of a dielectric, a size of a signal input/output surface, etc.

{0086} The position adjustment portion 340 to control the distance may include a cover
member 341 forming a hollow box shape while forming a space for receiving the guide block
330, a support block 342 arranged in the inner space of the cover member 341 to support the

guide block 330 and to provide a position change distance, a pair of screw members 343
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fastened to screw from the rear of the cover member 341 toward the front, and elastic members
344 elastically supporting the guide block 330 toward the rear in the same line as the screw

members 343,

{00871 Specifically, the cover member 341 may be formed tn a substantially hexahedral
box shape having a space formed therein, and may be divided into an upper cover and a lower
cover. In addition, the cover member 341 may have openings formed on the front and the rear
thereof to allow the wave guide 320 to penetrate therethrough, and may receive the guide block

330 in the inner space.

{0088} The support block 342 may be arranged in the inner space of the cover member
341, and may have openings formed on the front and the rear thereof to allow the wave guide
320 to penetrate therethrough. In addition, the support block 342 may have a front sidewall
342a and a rear sidewall 342b formed thereon, respectively, and a moving space 342¢ having
a predetermined width may be formed between the front sidewall 342a and the rear sidewall
342b, and the guide block 330 may move forward and backward to a predetermined distance

in the moving space 342¢.

{0089} The screw members 343 may be fastened to have a portion exposed from the rear
of the cover member 341, and may be rotated in one direction or the opposite direction to move
the guide block 330 forward or backward. The elastic members 344 may be interposed between
the guide block 330 and the front sidewall 342a of the support block 342 to support the guide

block 330 and to elastically press the guide block 330 backward.

{6090} When the screw members 343 are rotated in one direction in the wave guide
module 310 having the above-described configuration, the guide block 330 may move forward
and thus the wave guide 320 may also move, such that one surface of the wave guide 320
approaches close to one surface of the antenna module 230, In addition, when the screw
members 343 are rotated in the opposite direction in the wave guide module 310, the guide
block 330 may be moved backward by the screw members 343 or the elastic members 344, and
simultaneously, one surface of the wave guide 320 and one surface of the antenna module 230

may be spaced apart from each other.
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(6091} Although the present disclosure has been described with reference to
embodiments ilhustrated 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 possible. In particular, although the structure for fastening the plug and the receptacle in
the horizontal direction is illustrated in the present disclosure, a structure for fastening in the
vertical direction is possible according to a structure of an antenna module. In addition, the
plug and the receptacle are distinguished according to their fastening positions, and the wave
guide module may operate as a receptaclie or the signal transmission and reception module may

operate as a plug.
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CLAIMS

What is claimed is:

1. A connector assembly for high speed signal transmission, the connector
assembly comprising;
a plug comprising:
a wave guide module;
a first housing; and
a first connector shell,
the wave guide module comprising a wave guide for transmitting an RF signal
along a dielectric filled therein, and a guide block integrally formed with an exterior of the
wave guide to guide coupling of the wave guide, the first housing formed of an insulating
material to receive a leading end of the wave guide, the first connector shell coupled along a
surface of the first housing; and
a receptacle comprising:
a control substrate;
an antenna module arranged on the control substrate and having an RF chip
mounted on an RF substrate having a microstrip line formed therein to transmit and receive
an RF signal;
a second housing having a space to receive the antenna module and receiving
the antenna module on one side; and
a second connector shell mounted on the control substrate while being
coupled along a surface of the second housing,
wherein the first connector shell and the second connector shell are fastened to each
other such that one surface of the wave guide and one surface of the antenna module face
each other, and are configured to transmit an RF signal between the dielectric and the

microstrip line.

2. The connector assembly for high speed signal transmission of claim 1,
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wherein the antenna module s recetved in a receiving space of the second housing
such that a center line of the antenna module is aligned with a center line of the second

housing with respect to a thickness direction.

3. The connector assembly for high speed signal transmission of claim 1,
wherein the first connector shell and the second connector shell are fastened to each
other in a horizontal direction in which a center line of the wave guide and a center line of the

microstrip line are aligned with each other.

4 The connector assembly for high speed signal transmission of claim 1,
wherein the second connector shell comprises coupling ribs protruding from both side
portions of a plate thereof, and 1s mounted on the control substrate in a mid-mount structure

using the coupling ribs.

5. The connector assembly for high speed signal transmission of claim 1, wherein
the first connector shell protrudes to the front of the wave ginde to form a first receiving space
therein, and the second connector shell protrudes to the front of the antenna module to form
a second receiving space therein, and

wherein the first connector shell and the second connector shell are fastened to each
other such that one surface of the wave guide and one surface of the antenna module face
each other in a space where the first receiving space and the second recetving space overlap

each other.

6. The connector assembly for high speed signal transmission of claim 1, wherein

the wave guide and the microstrip line form a plurality of channels.
7. The connector assembly for high speed signal transmission of claim 1, wherein

the wave guide module further comprises a position adjustment portion for moving the wave

guide forward and backward.
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3. The connector asserbly for high speed signal transmission of claim 7, wherein
the position adjustment portion comprises: a cover member to receive the guide block therein;

a support block fixedly arranged inside the cover mernber to support the guide block;
and

a screw member fastened to be exposed from the rear of the cover member to an

outside of the cover member and to move the gude block forward or backward.

S. The connector assembly for high speed signal transmission of claim 1,

wherein the plug comprises a plurality of coaxial cables and a plurality of first contact
terminals connected to the respective coaxial cables, and the receptacle comprises second
contact terminals connected to contact pads of the control substrate and coming into contact
with the first contact terminals to transmit a signal, and

wherein the connector assembly further comprises a conductive signal transmission
module configured to transnut a signal along conductors of the coaxial cables, the first contact

terminals, and the second contact terminals.
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