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(54) SMART PLUG SOCKET DEVICE WITH BENT ANTENNA EMBEDDED THEREIN

tronic device can be inserted are formed in the lower

(67)  Provided is a smart plug socket device in which

a bent antenna is embedded therein. The smart plug
socket device includes: a lower housing in which a pair
of through-holes are formed in the lower surface thereof;
and an upper housing, which is mutually coupled to the
lower housing so as to form an inner space and in which
a pair of insertion holes into which a plug pin of an elec-

Fig. 1

surface thereof. The upper housing further includes a
wireless communication antenna coupled to the inside
surface of the upper housing, and the antenna includes
an antenna pattern part that is bent along the inner cir-
cumference of the upper housing, thereby extending in
a horizontal direction.
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Description
Technical Field

[0001] The present invention relates generally to a
smart plug socket device, and more particularly, to a
smart plug socket device with an antenna embedded
therein.

Background Art

[0002] A smart plug socket device is a device that is
connected between an outlet and a plug of an electronic
device to monitor the power consumption state of the
electronic device or to supply or cut off power to the elec-
tronic device according to a control command from a user
device. A conventional smart plug socket device is pro-
vided in the form of a tablet having a large volume with
a rectangular cross-section, which causes interference
with a plug of an electronic device inserted in the neigh-
boring plug insertion opening of the outlet or another
smart plug socket device. Further, since the conventional
smart plug socket device is provided with internal com-
ponents thereof integrally formed, it is difficult to individ-
ually test whether each component is defective during
the assembly process. Further, since a space occupied
by an antenna is large in the conventional smart plug
socket device, it is difficult to produce compact-sized
products.

Disclosure
Technical Problem

[0003] Accordingly, an object of the present invention
is to provide a smart plug socket device with a bent an-
tenna embedded therein.

[0004] This object together with others not specifically
mentioned will become clear to those skilled in the art
from the following description.

Technical Solution

[0005] In order to achieve the above object, according
to one aspect of the present invention, there is provided
a smart plug socket device including: a lower housing
formed with a pair of through-holes in a lower surface
thereof; an AC-DC converter board including: a pair of
plug pins passing through the pair of through-holes of
the lower housing; a transformer supplied with AC power
through the pair of plug pins, and configured to convert
the AC power to DC power; a first power connector for
transmitting the DC power; and a pair of power supply
wirings supplied with the AC power through the pair of
plug pins; a relay board being stacked on the AC-DC
converter board, and including: a pair of connection ter-
minals in which a plug pin of an electronic device is fitted;
a relay module supplied with the AC power through the
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pair of power supply wirings, and configured to supply or
cut off the AC power to the pair of connection terminals
according to a control command from a controller mod-
ule; a second power connector electrically and mechan-
ically connected to the first power connector of the AC-
DC converter board; and a first power signal connector
for transmitting the DC power and for signal exchange
with the controller module; a controller board being
stacked on the relay board, being formed with a through-
hole through which the pair of connection terminals pass,
and including: the controller module controlling operation
of the smart plug socket device, and performing wireless
communication with an external device; a second power
signal connector electrically and mechanically connected
to the first power signal connector of the relay board; and
an antenna contact connected to an antenna; and an
upper housing coupled to the lower housing to form a
space therein, and formed with a pair of insertion holes
in a lower surface thereof to allow a plug pin of an elec-
tronic device to be inserted thereinto, wherein the upper
housing further includes an antenna for wireless commu-
nication coupled to an inner surface of the upper housing,
the antenna includes an antenna pattern portion that is
bent along an inner circumference of the upper housing
body and extends in a horizontal direction.

[0006] In an embodiment of the present invention, the
antenna may further include an antenna body that ex-
tends in a vertical direction from an end of the antenna
pattern portion, and the upper housing may further in-
clude a support wall protruding from the inner surface of
the upper housing ata side ofthe antenna body to support
the side of the antenna body.

[0007] In an embodiment of the present invention, the
antenna may further include an antenna body that ex-
tends in a vertical direction from an end of the antenna
pattern portion, and the upper housing may further in-
clude a support that is provided adjacent to a surface of
the antenna body, extends in the vertical direction along
the antenna body, and supports the antenna body.
[0008] Further, the antenna may further include an an-
tenna contact portion provided at a lower portion of the
antenna body and connected to the antenna contact of
the controller board, the antenna contact portion may in-
clude a plurality of contacts extending parallel to each
other while being spaced apart from each other, and the
support may be disposed between the plurality of con-
tacts.

[0009] In an embodiment of the present invention, the
antenna may further include: an antenna body that ex-
tends in a vertical direction from an end of the antenna
pattern portion; and an antenna contact portion provided
at a lower portion of the antenna body, and connected
to the antenna contact of the controller board, and the
antenna contact portion may be bent at least once at a
predetermined angle to have an elastic force.

[0010] In an embodiment of the present invention, the
upper housing may further include a groove formed along
acircumference of the lower surface of the upper housing
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body, and at least a part of the antenna pattern portion
may be accommodated in the groove.

[0011] Further, the upper housing may further include
at least one support that is provided by connecting the
inner surface and the lower surface of the upper housing
from under the groove, and supports the at least a part
of the antenna pattern portion.

[0012] The atleastone support may be formed by heat
fusing at least one support member provided at a position
adjacent to the groove along the circumference of the
lower surface of the upper housing body.

[0013] In an embodiment of the present invention, the
antenna pattern portion may include a protruding pattern
protruding toward a center of the upper housing, and the
lower surface of the upper housing may be provided with
a stepped portion accommodating the protruding pattern.
[0014] In an embodiment of the present invention, the
antenna may be applicable to at least one wireless com-
munication method of Z-Wave, Wi-Fi, ZigBee, and Blue-
tooth.

[0015] Other specific details of the invention are con-
tained in the detailed description and the accompanying
drawings.

Advantageous Effects

[0016] According to the present invention, there can
be provided a smart plug socket device with a bent an-
tenna embedded therein.

[0017] Effects of the present invention are not limited
to the effect mentioned above, and other effects not men-
tioned can be clearly understood to those skilled in the
art from the following description.

Description of Drawings
[0018]

FIG. 1 is a perspective view illustrating a smart plug
socket device according to an embodiment of the
present invention.

FIG. 2 is an exploded perspective view illustrating
the smart plug socket device of FIG. 1.

FIG. 3 is a view illustrating a coupling structure of a
lower housing of FIG. 2.

FIG. 4 is a view illustrating a coupling structure of an
AC-DC converter board of FIG. 2.

FIG. 5 is a view illustrating arrangement of a tem-
perature sensor on the AC-DC converter board of
FIG. 2.

FIG. 6 is a view illustrating a coupling structure of a
relay board of FIG. 2.

FIG. 7 is a view illustrating arrangement of a tem-
perature sensor on the relay board of FIG. 2.

FIG. 8 is a view illustrating a coupling structure of a
board cover of FIG. 2.

FIG. 9is aview illustrating that component assembly
is accommodated in the lower housing of FIG. 2.
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FIG. 10 is a view illustrating a coupling structure of
a controller board of FIG. 2.

FIG. 11 is a view illustrating a coupling structure of
an upper housing of FIG. 2.

FIGS. 12 to 13 are views illustrating arrangement of
an antenna on the upper housing of FIG. 2.

FIG. 14 is a view illustrating that component assem-
bly is accommodated in the upper housing of FIG. 2.
FIG. 15 is a view illustrating a modification of the
antenna of FIG. 2.

Mode for Invention

[0019] The advantages and features of the present in-
vention and the manner of achieving them will become
apparent with reference to the embodiments described
in detail below with reference to the accompanying draw-
ings. The exemplary embodiments described herein are
provided for fully conveying the scope and spirit of the
invention to those skilled in the art, so it should be un-
derstood that the invention is not limited to the disclosed
embodiments, but may be embodied in many different
forms and should not be construed as limited to the em-
bodiments set forth herein.

[0020] The terminology used herein is for the purpose
of describing particular aspects (or embodiments) only
and is not intended to be limiting of the present invention.
Asused herein, the singularforms are intended toinclude
the plural forms as well, unless the context clearly indi-
cates otherwise. It will be further understood that the
terms "comprises" and/or "comprising," or "includes"
and/or "including," when used in this specification, spec-
ify the presence of stated features, regions, integers,
steps, operations, elements and/or components, but do
not preclude the presence or addition of one or more
other features, regions, integers, steps, operations, ele-
ments, components and/or groups thereof. It will be un-
derstood that, although the terms first, second, etc. may
be used herein to describe various elements, these ele-
ments should not be limited by these terms. These terms
are only used to distinguish one element, from another
element. For instance, a first element discussed below
could be termed a second elementwithoutdeparting from
the teachings of the present invention.

[0021] Unless otherwise defined, the meaning of all
terms including technical and scientific terms used herein
is the same as that commonly understood by one of or-
dinary skill in the art to which the present invention be-
longs. It will be further understood that terms, such as
those defined in commonly used dictionaries, should be
interpreted as having a meaning which is consistent with
their meaning in the context of the relevant art and the
present disclosure, and will not be interpreted in an ide-
alized or overly formal sense unless expressly so defined
herein.

[0022] Furthermore, spatially relative terms, such as
"below", "beneath" or "lower", and "above" or "upper"
may be used herein to describe one element’s relation-
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ship to other elements as illustrated in the drawings. It
will be understood that relative terms are intended to en-
compass different orientations of the device in addition
to the orientation depicted in the drawings. For example,
if the device in one of the drawings is turned over, ele-
ments described as being on the "lower" side of other
elements would then be oriented on the "upper" side of
the other elements. The exemplary term "lower" can,
therefore, encompass both an orientation of "lower" and
"upper," depending upon the particular orientation of the
figure. The components can also be oriented in different
directions, so that spatially relative terms can be inter-
preted according to orientation.

[0023] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[0024] With reference to FIGS. 1 to 14, a smart plug
socket device 100 according to an embodiment of the
present invention includes a housing 110, 160, an AC-
DC converter board 120 accommodated in the housing
110, 160 and coupled thereto, a relay board 130, a board
cover 140, and a controller board 150.

[0025] The housing 110, 120 forms an entire appear-
ance of the smart plug socket device 100. The housing
110, 120 has a cylindrical shape and is formed of a non-
conductive material. The housing 110, 120 includes a
lower housing 110, and an upper housing 120. The lower
housing 110 and the upper housing 120 are coupled to
each other to form a space therein. The lower housing
110 has a diameter smaller than that of the upper housing
120, and the upper portion of the lower housing 110 is
fitted in the lower portion of the upper housing 120.
[0026] Thelowerhousing 110includesalowerhousing
body 111 formed in a cylindrical shape having a substan-
tially circular cross-section open at one side thereof. The
outer diameter of the lower housing body 111 has a size
corresponding to a plug insertion opening of an outlet.
Although not clearly shown, the lower surface of the lower
housing body 111 is formed with a pair of through-holes
through which a pair of plug pins 122 to be described
later pass. Although not clearly shown, each of the pair
ofthrough-holes of the lower surface of the lower housing
body 111 is formed on the inner circumferential surface
thereof with a concave-convex portion to be engaged
with a concave-convex portion 122a of an end of each
of the pair of plug pins 122. Thus, it is possible to prevent
separation of the pair of plug pins 122, and to securely
fix the pair of plug pins 122. A ground 112 for grounding
is coupled to the lower surface of the lower housing body
111. The ground 112 is formed in a band shape having
apredetermined length and has a substantially U-shaped
cross section. The central portion of the ground 112 may
be coupled to the lower surface of the lower housing body
111 by a rivet 113. The central portion of the ground 112
is supported on the lower surface of the lower housing
body 111 to be exposed by being in close contact there-
with, and the side portions of the ground 112 are sup-
ported on the side surfaces of the lower housing body
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111, respectively, to be exposed by being in close contact
therewith. Further, as described later, the side portions
of the ground 112 pass through opposite sides of the
lower surface of an upper housing body 161 and are ex-
posed on the lower surface of the upper housing body
161.

[0027] The AC-DC converter board 120 includes a pla-
nar substrate 121. The pair of plug pins 122 is coupled
to the lower surface of the substrate 121. An end 122a
of each of the pair of plug pins 122 may be coupled to
the lower surface of the substrate 121 by soldering. The
plug pin 122 has arod shape with a predetermined length
and is formed of a conductive material. The end of the
plug pin 122 is formed on the outer circumferential sur-
face thereof with the concave-convex portion 122a to be
engaged with the concave-convex portion of the lower
surface of the lower housing body 111 above described.
As described later, the pair of plug pins 122 are exposed
on the lower surface of the lower housing body 111 by
passing through the lower surface of the lower housing
body 111.

[0028] As shown in FIG. 5, a first temperature sensor
126 is disposed adjacent to the pair of plug pins 122. The
first temperature sensor 126 may be centrally disposed
between the pair of plug pins 122 to measure the tem-
perature around the pair of plug pins 122. When a con-
nection terminal of an outlet of a multi-tap into which a
pair of plug pins 122 are fitted or the pair of plug pins 122
is overheated, the heat generated therefrom raises am-
bient temperature, and the first temperature sensor 126
senses change in the ambienttemperature. The firsttem-
perature sensor 126 is operated by receiving DC power
from a transformer 123 to be described later. Although
only one first temperature sensor 126 is shown in FIG.
5, the present invention is not limited thereto. Two or
more first temperature sensors 126 may be disposed ad-
jacent to the pair of plug pins 122, respectively.

[0029] The transformer 123, a pin-type first power sig-
nal connector 124, and a pair of power supply wirings
125 are coupled to the upper surface of the substrate
121. The transformer 123 converts AC power supplied
(from the outlet) through the pair of plug pins 122 to DC
power to generate internal power for the internal compo-
nents of the smart plug socket device 100. For example,
arelay module 132, a controller module 152, and the like,
which will be described later, may be operated using the
internal power generated by the transformer 123. The
first power signal connector 124 receives internal DC
power from the transformer 123, transmits the internal
DC power to the relay board 130 to be described later,
and exchanges signals. The first power signal connector
124 may transmit a signal from the first temperature sen-
sor 126 to a second power signal connector 133 to be
described later. The pair of power supply wirings 125 is
for transmitting AC power supplied through the pair of
plug pins 122 to the relay board 130 to be described later.
The pair of power supply wirings 125 may include a con-
ductive metal and be formed through press working. The
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pair of power supply wirings 125 support the relay board
130 to prevent movement of the substrate 121 due to an
external force applied to the pair of plug pins 122.
[0030] The relay board 130 is stacked on the AC-DC
converter board 120 and is coupled thereto. The relay
board 130 includes a planar substrate 131. The relay
module 132, and the pin-type second power signal con-
nector 133 are coupled to the lower surface of the sub-
strate 131. The relay module 132 may be supplied with
AC power through the pair of power supply wirings 125
and may supply or cut off the AC power to a pair of con-
nection terminals 135 according to a control command
from the controller module 152. The second power signal
connector 133 is electrically and mechanically connected
to the first power signal connector 124 of the AC-DC con-
verter board 120 to receive internal DC power and ex-
change signals. The second power signal connector 133
transmits the internal DC power to the relay module 132.
The second power signal connector 133 receives a signal
from the first temperature sensor 126, from the first power
signal connector 124. A pin-type third power signal con-
nector 134 and the pair of connection terminals 135 are
coupled to the upper surface of the substrate 131. The
third power signal connector 134 is for transmitting the
internal DC power to the controller board 150 to be de-
scribed later and exchanging signals. The third power
signal connector 134 may transmit a signal from the first
temperature sensor 126 or a signal from a second tem-
perature sensor 136 to a fourth power signal connector
133 to be described later. A plug pin of an electronic
device may be fitted in the pair of connection terminals
135. The pair of connection terminals 135 is formed of a
conductor material, and may supply AC power supplied
from the pair of power supply wirings 125 to the plug pin
of the electronic device.

[0031] As shown in FIG. 7, the second temperature
sensor 136 is disposed adjacent to the pair of connection
terminals 135. The second temperature sensor 136 may
be centrally disposed between the pair of connection ter-
minals 135 to measure the temperature around the pair
of connection terminals 135. When the pair of connection
terminals 135 or a plug pin of an electronic device fitted
in the pair of connection terminals 135 is overheated, the
heat generated therefrom raises ambient temperature,
and the second temperature sensor 136 senses change
in the ambient temperature. The second temperature
sensor 136 is operated by receiving DC power from the
second power signal connector 133. Although only one
second temperature sensor 136 is shown in FIG. 7, the
presentinvention is not limited thereto. Two or more sec-
ond temperature sensors 136 may be disposed adjacent
to the pair of connection terminals 135, respectively.
[0032] The board cover 140 is stacked on the relay
board 130 and is coupled thereto. The board cover 140
electrically separates the relay board 130 from the con-
troller board 150 to be described later, and simultane-
ously fixes the controller board 150 onto the relay board
130. The board cover 140 includes a planar cover 141.
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The cover 141 is formed with a hole 144 to expose the
third power signal connector 134 of the relay board 130.
A pair of terminal covers 142 and at least one latch 13
are formed on the upper surface of the cover 141. The
pair of terminal covers 142 exposes and surrounds the
pair of connection terminals 135. The pair of terminal
covers 142 may be formed higher than the pair of con-
nection terminals 135 to prevent electrical sparks gener-
ated from the pair of connection terminals 135 from caus-
ing electrical problems to the controller board 150. The
at least one latch 143 fixes the controller board 150 to
be described later onto the board cover 140.

[0033] As shownin FIG. 9, in the assembly process of
the smart plug socket device 100, component assembly,
in which the AC-DC converter board 120, the relay board
130, and the board cover 140 are assembled together,
is inserted and accommodated in the lower housing 110.
Further, the component assembly may be fixed to the
lower housing 110 by heat fusion or bolt fastening.
[0034] Thecontrollerboard 150is stacked on the board
cover 140 and is coupled thereto. The controller board
150 includes a planar substrate 151. The substrate 151
is formed with through-holes 155 through which the pair
of terminal covers 142 of the board cover 140 pass. A
pin-type fourth power signal connector 153 is coupled to
the lower surface of the substrate 151. The fourth power
signal connector 153 is electrically and mechanically con-
nected to the third power signal connector 134 of the
relay board 130 to receive internal DC power and ex-
change signals. The fourth power signal connector 153
supplies the internal DC power to the controller module
152. The fourth power signal connector 153 transmits a
signal from the first temperature sensor 126 and a signal
from the second temperature sensor 136 to the controller
module 152. The power signal connectors 134 and 153
of the relay board 130 and the controller board 150 may
exchange signals between the controller module 152 and
the relay module 132. The controller module 152, an in-
ternal button 154, and an antenna contact 156 are cou-
pled to the upper surface of the substrate 151. The con-
troller module 152 controls the overall operation of the
smartplug socket device 100. For example, the controller
module 152 may include a processor for performing op-
erations and processing of data, a memory for storing
data, and a communication unit for performing wireless
communication with an external device, but is not limited
thereto. The controller module 152 may measure and
calculate the power consumption, power factor, cumula-
tive power, carbon dioxide emission, power charge, etc.
of an electronic device, and transmit the same to a user
device. The controller module 152 may turn on/off the
power supply to the electronic device when an abnormal
condition is detected or according to a control command
received from the user device. The controller module 152
may control the relay module 132 to cut off the power
supply to the electronic device when the temperature
measured by the temperature sensor 126 or 136 is equal
to or more than a predetermined critical temperature. At
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the same time, the controller module 152 may send an
overheat warning message to the user device. The inter-
nal button 154 may transmit a command signal to the
controller module 152 in response to a pressing opera-
tion. According to the command signal, the controller
module 152 may perform the turn-on/off operation of the
smart plug socket device 100, supply/cutoff operation of
the AC power to the plug pin of the electronic device, and
a pairing operation with the user device, but is not limited
thereto. The antenna contact 156 is connected to a con-
tact portion 164c of an antenna 164 to be described later.
The controller module 152 may perform wireless com-
munication with the user device via the antenna 156.
[0035] The upperhousing 160 includes an upper hous-
ing body 161 formed in a cylindrical shape having a sub-
stantially circular cross-section open at opposite sides
thereof. The inner diameter of the upper housing body
161 has a size corresponding to a plug of an electronic
device. A lower surface 167 of the upper housing body
161 is formed at a middle portion of a predetermined
depth from the upper portion of the upper housing body.
Although not clearly shown, the lower surface 167 of the
upper housing body 161 is formed with a pair of insertion
holes into which a plug pin of an electronic device is in-
serted. Further, the lower surface 167 of the upper hous-
ing body 161 is formed at opposite sides thereof with a
pair of through-holes through which the side portions of
the ground 112 of the lower housing 110 pass. The side
surface of the upper housing body 161 is formed with a
slit 166 so that a part of an external button 162 is pro-
trudingly exposed on the side surface of the upper hous-
ing body 161 through the slit 166 to be coupled to the
inner side surface of the upper housing body 161. The
external button 162 is operated in conjunction with the
internal button 154 of the controller board 150.

[0036] A safety assembly 163 is coupled to a position
corresponding to the pair of insertion holes of the lower
surface 167 of the upper housing body 161. The safety
assembly 163 includes a safety cover 163a, a spring
163b, and a safety bar 163c. Although not clearly shown,
the safety bar 163c is formed with a pair of through-holes
to correspond to the pair of insertion holes. The safety
cover 163a is rotatably coupled onto the safety bar 163c.
The spring 163b provides an elastic force such that the
safety cover 163a closes the pair of through-holes of the
safety bar 163c. When the plug pin of the electronic de-
vice is inserted through the pair of insertion holes of the
upper housing body 161, the safety cover 163a is rotated
to one side while compressing the spring 163b, thereby
opening the pair of through-holes of the safety bar 163c.
Accordingly, it is possible to prevent an instrument other
than a plug of an electronic device from being inserted
into the inside of the smart plug socket device 100.
[0037] As shown in FIGS. 12 to 13, the antenna 164
for wireless communication is bent along the inner cir-
cumference of the upper housing body 161 and is cou-
pled to the inner surface of the upper housing body 161.
The antenna 164 may have the form of a plate antenna.
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[0038] The antenna 164 includes an antenna pattern
portion 164a that is bent along the inner circumference
of the upper housing body 161 and extends in the hori-
zontal direction. An oblong groove 167a is formed along
a circumference of the lower surface 167 of the upper
housing body 161. At least a part (for example, a part of
an upper portion) of the antenna pattern portion 164a is
accommodated in the groove 167a. A support member
168c is formed at a position adjacent to the groove 167a
along a circumference of the lower surface 167 of the
upper housing body 161. Depending on the length of the
antenna pattern portion 164a, one support member 168c
may be formed, or two or more support members 168c
may be formed spaced apart from each other at a pre-
determined interval. Although not clearly shown, in the
assembly process of the smart plug socket device 100,
the support member 168c may be fixed to the inner sur-
face of the upper housing body 161 by heat fusion. A
support (not shown) connects the inner surface of the
upper housing body 161 and the lower surface 167 from
under the groove 167a, and the antenna pattern portion
164a is accommodated in the groove 167a and at least
a part of the antenna pattern portion 164a is supported
by the support. Thus, movement or separation of the an-
tenna pattern portion 164a due to an external impact is
prevented. The overall shape of the antenna pattern por-
tion 164a is not limited to the embodiment shown in FIG.
11. The antenna pattern portion 164a may be provided
in various forms according to the wireless communication
method (for example, Z-Wave, Wi-Fi, ZigBee, Bluetooth,
etc.) of the smart plug socket device 100.

[0039] An antenna body 164b extends in a vertical di-
rection from one end of the antenna pattern portion 164a.
The antenna body 164b is provided at a side thereof with
a support wall 168a protruding from the inner surface of
the upper housing body 161. The support wall 168a
blocks the groove 167a in one direction of the antenna
body 164b. Since the support wall 168a supports one
side of the antenna 164, it is possible to prevent move-
ment, separation, etc. of the antenna 164 due to external
impact.

[0040] The antenna contact portion 164c is provided
atalower portion of the antenna body 164b. The antenna
contact portion 164c has a plurality of contacts, and the
plurality of contacts extend parallel to each other from
the antenna body 164b while being spaced apart from
each other. The antenna contact portion 164cis connect-
ed to the antenna contact 156 of the controller board 150.
The antenna contact portion 164c may be bent at least
once at a predetermined angle to have an elastic force.
As a result, the antenna contact portion 164c and the
antenna contact 156 of the controller board 150 can be
brought into close contact with each other.

[0041] A support column 168b is formed adjacent to
the groove 167a on the lower surface 167 of the upper
housing body 161. The support column 168b is adjacent
to one side of the antenna body 164b. The support col-
umn 168b may extend in the vertical direction along an-
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tenna body 164b. The support column 168b is disposed
between the plurality of contacts of the antenna contact
portion 164c. The support column 168b supports the an-
tenna body 164b and/or the antenna contact portion 164c
to limit the bending range of the antenna 164 and prevent
damage to the antenna 164 when the antenna 164 and
the controller board 150 are connected to each other.
The antenna 164 may be formed of a metal or alloy such
as silver, copper, aluminum, and iron.

[0042] A band 165 is coupled to the upper portion of
the upper housing body 161. A groove may be formed
on the outer circumferential surface of the upper portion
of the upper housing body 161, and the band 165 may
be fitted over the groove. The band 165 is formed of a
silicon material having a predetermined color, thereby
improving appearance of the smart plug socket device
100 and providing ease of use thereof.

[0043] As shown in FIG. 14, in the assembly process
of the smart plug socket device 100, component assem-
bly, in which the lower housing 110, the AC-DC converter
board 120, the relay board 130, the board cover 140, and
the controller board 150 are assembled together, is in-
serted and accommodated in the upper housing 160. Fur-
ther, the component assembly may be fixed to the upper
housing 160 by ultrasonic welding.

[0044] As shown in FIG. 15, an antenna 164’ may be
provided in a shape different from that of the antenna
164. The modified antenna 164’ includes the antenna
pattern portion 164a extending longer than that of the
antenna 164. The antenna pattern portion 164a includes
a protruding pattern 164d that is bent to protrude toward
the center of the upper housing body 161. The protruding
pattern 164d may have a small width compared to other
portions of the antenna pattern portion 164a. The pro-
truding pattern 164d is accommodated in a stepped por-
tion 167b formed on the lower surface 167 of the upper
housing body 161.

[0045] In the smart plug socket device 100 described
above, since the planar boards 120, 130 and 150 are
sequentially stacked along the vertical axis, it is easy to
make the size of the smart plug socket device compact.
Further, in the smart plug socket device 100, since each
of the boards 120, 130 and 150 has a terminal/connector
for receiving power, it is easy to test whether each board
is defective or notin the process of assembling the smart
plug socket device 100.

[0046] The above-described smart plug socket device
100 may supply or cut off AC power to the pair of con-
nection terminals 135. Further, the smart plug socket de-
vice 100 may wirelessly transmit information, such as
power consumption of an electronic device measured
based on the current/voltage supplied to the pair of con-
nection terminals 135, to a user device.

[0047] When an outlet, the smart plug socket device
100 or a plug of an electronic device is overheated due
to external environmental factors such as looseness of
connection, incomplete insertion, connection failure, or
internal factors, the smart plug socket device 100 senses
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this and cuts off the power supplied to the electronic de-
vice, and sends an overheat warning message to the
user device to prevent overheating and prevent accidents
due to overheating.

[0048] Since the above-described smart plug socket
device 100 is configured such that the antenna 164 is
bent and embedded along the inner circumference of the
upper housing body 161, the space can be secured eas-
ily, thereby making it possible to make the size of the
smart plug socket device compact, increasing the stabil-
ity of the signal, and providing ease of assembly.
[0049] The steps of a method or algorithm described
in connection with an embodiment of the invention may
be directly implemented by hardware and software mod-
ule executed by hardware, or a combination thereof. The
software module may reside in arandom access memory
(RAM), a read only memory (ROM), an erasable pro-
grammable ROM (EPROM), an electrically erasable pro-
grammable ROM (EEPROM), a flash memory, a hard
disk, aremovable disk, a compact disc-read only memory
(CD-ROM), or in any form of computer readable record-
ing medium well known in the art to which the present
invention belongs.

[0050] While the invention has been described in its
preferred embodiments, it is to be understood that the
words which have been used are words of description
rather than limitation and that changes within the purview
of the appended claims may be made without departing
from the true scope and spirit of the invention in its broad-
er aspects.

Claims
1. A smart plug socket device comprising:

a lower housing formed with a pair of through-
holes in a lower surface thereof;

an AC-DC converter board including: a pair of
plug pins passing through the pair of through-
holes of the lower housing; a transformer sup-
plied with AC power through the pair of plug pins,
and configured to convert the AC power to DC
power; a first power connector for transmitting
the DC power; and a pair of power supply wirings
supplied with the AC power through the pair of
plug pins;

a relay board being stacked on the AC-DC con-
verter board, and including: a pair of connection
terminals in which a plug pin of an electronic
device is fitted; a relay module supplied with the
AC power through the pair of power supply wir-
ings, and configured to supply or cut off the AC
power to the pair of connection terminals accord-
ing to a control command from a controller mod-
ule; a second power connector electrically and
mechanically connected to the first power con-
nector of the AC-DC converter board; and a first
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power signal connector for transmitting the DC
power and for signal exchange with the control-
ler module;

a controller board being stacked on the relay
board, being formed with a through-hole through
which the pair of connection terminals pass, and
including: the controller module controlling op-
eration of the smart plug socket device, and per-
forming wireless communication with an exter-
nal device; a second power signal connector
electrically and mechanically connected to the
first power signal connector of the relay board;
and an antenna contact connected to an anten-
na; and

an upper housing coupled to the lower housing
to form a space therein, and formed with a pair
of insertion holes in a lower surface thereof to
allow a plug pin of an electronic device to be
inserted thereinto,

wherein the upper housing further includes an
antenna for wireless communication coupled to
an inner surface of the upper housing,

the antenna includes: an antenna pattern por-
tion that is bent along an inner circumference of
the upper housing body and extends in a hori-
zontal direction; and an antenna body that ex-
tends in a vertical direction from an end of the
antenna pattern portion, and

the upper housing furtherincludes a support wall
protruding from the inner surface of the upper
housing at a side of the antenna body to support
the side of the antenna body.

2. A smart plug socket device comprising:

a lower housing formed with a pair of through-
holes in a lower surface thereof;

an AC-DC converter board including: a pair of
plug pins passing through the pair of through-
holes of the lower housing; a transformer sup-
plied with AC power through the pair of plug pins,
and configured to convert the AC power to DC
power; a first power connector for transmitting
the DC power; and a pair of power supply wirings
supplied with the AC power through the pair of
plug pins;

arelay board being stacked on the AC-DC con-
verter board, and including: a pair of connection
terminals in which a plug pin of an electronic
device is fitted; a relay module supplied with the
AC power through the pair of power supply wir-
ings, and configured to supply or cut off the AC
power to the pair of connection terminals accord-
ing to a control command from a controller mod-
ule; a second power connector electrically and
mechanically connected to the first power con-
nector of the AC-DC converter board; and a first
power signal connector for transmitting the DC
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power and for signal exchange with the control-
ler module;

a controller board being stacked on the relay
board, being formed with a through-hole through
which the pair of connection terminals pass, and
including: the controller module controlling op-
eration of the smart plug socket device, and per-
forming wireless communication with an exter-
nal device; a second power signal connector
electrically and mechanically connected to the
first power signal connector of the relay board;
and an antenna contact connected to an anten-
na; and

an upper housing coupled to the lower housing
to form a space therein, and formed with a pair
of insertion holes in a lower surface thereof to
allow a plug pin of an electronic device to be
inserted thereinto,

wherein the upper housing further includes an
antenna for wireless communication coupled to
an inner surface of the upper housing,

the antenna includes: an antenna pattern por-
tion that is bent along an inner circumference of
the upper housing body and extends in a hori-
zontal direction; and an antenna body that ex-
tends in a vertical direction from an end of the
antenna pattern portion, and

the upper housing furtherincludes a support that
is provided adjacent to a surface of the antenna
body, extends in the vertical direction along the
antenna body, and supports the antenna body.

The device of claim 2, wherein the antenna further
includes an antenna contact portion provided at a
lower portion of the antenna body, and connected to
the antenna contact of the controller board,

the antenna contact portion includes a plurality of
contacts extending parallel to each other while being
spaced apart from each other, and

the support is disposed between the plurality of con-
tacts.

A smart plug socket device comprising:

a lower housing formed with a pair of through-
holes in a lower surface thereof;

an AC-DC converter board including: a pair of
plug pins passing through the pair of through-
holes of the lower housing; a transformer sup-
plied with AC power through the pair of plug pins,
and configured to convert the AC power to DC
power; a first power connector for transmitting
the DC power; and a pair of power supply wirings
supplied with the AC power through the pair of
plug pins;

a relay board being stacked on the AC-DC con-
verter board, and including: a pair of connection
terminals in which a plug pin of an electronic
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device is fitted; a relay module supplied with the
AC power through the pair of power supply wir-
ings, and configured to supply or cut off the AC
power to the pair of connection terminals accord-
ing to a control command from a controller mod-
ule; a second power connector electrically and
mechanically connected to the first power con-
nector of the AC-DC converter board; and a first
power signal connector for transmitting the DC
power and for signal exchange with the control-
ler module;

a controller board being stacked on the relay
board, being formed with a through-hole through
which the pair of connection terminals pass, and
including: the controller module controlling op-
eration of the smart plug socket device, and per-
forming wireless communication with an exter-
nal device; a second power signal connector
electrically and mechanically connected to the
first power signal connector of the relay board;
and an antenna contact connected to an anten-
na; and

an upper housing coupled to the lower housing
to form a space therein, and formed with a pair
of insertion holes in a lower surface thereof to
allow a plug pin of an electronic device to be
inserted thereinto,

wherein the upper housing further includes an
antenna for wireless communication coupled to
an inner surface of the upper housing,

the antenna includes: an antenna pattern por-
tion that is bent along an inner circumference of
the upper housing body and extends in a hori-
zontal direction; an antenna body that extends
in a vertical direction from an end of the antenna
pattern portion; and an antenna contact portion
provided at a lower portion of the antenna body,
and connected to the antenna contact of the con-
troller board, and

the antenna contact portion is bent at least once
at a predetermined angle to have an elastic
force.

5. A smart plug socket device comprising:

a lower housing formed with a pair of through-
holes in a lower surface thereof;

an AC-DC converter board including: a pair of
plug pins passing through the pair of through-
holes of the lower housing; a transformer sup-
plied with AC power through the pair of plug pins,
and configured to convert the AC power to DC
power; a first power connector for transmitting
the DC power; and a pair of power supply wirings
supplied with the AC power through the pair of
plug pins;

arelay board being stacked on the AC-DC con-
verter board, and including: a pair of connection
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terminals in which a plug pin of an electronic
device is fitted; a relay module supplied with the
AC power through the pair of power supply wir-
ings, and configured to supply or cut off the AC
power to the pair of connection terminals accord-
ing to a control command from a controller mod-
ule; a second power connector electrically and
mechanically connected to the first power con-
nector of the AC-DC converter board; and a first
power signal connector for transmitting the DC
power and for signal exchange with the control-
ler module;

a controller board being stacked on the relay
board, being formed with a through-hole through
which the pair of connection terminals pass, and
including: the controller module controlling op-
eration of the smart plug socket device, and per-
forming wireless communication with an exter-
nal device; a second power signal connector
electrically and mechanically connected to the
first power signal connector of the relay board;
and an antenna contact connected to an anten-
na; and

an upper housing coupled to the lower housing
to form a space therein, and formed with a pair
of insertion holes in a lower surface thereof to
allow a plug pin of an electronic device to be
inserted thereinto,

wherein the upper housing further includes an
antenna for wireless communication coupled to
an inner surface of the upper housing,

the antenna includes an antenna pattern portion
that is bent along an inner circumference of the
upper housing body and extends in a horizontal
direction,

the upper housing further includes a groove
formed along a circumference of the lower sur-
face of the upper housing body, and

at least a part of the antenna pattern portion is
accommodated in the groove.

The device of claim 5, wherein the upper housing
further includes at least one support that is provided
by connecting the inner surface and the lower sur-
face of the upper housing from under the groove,
and supports the atleast a part of the antenna pattern
portion.

The device of claim 6, wherein the at least one sup-
port is formed by heat fusing at least one support
member provided at a position adjacentto the groove
along the circumference of the lower surface of the
upper housing body.

A smart plug socket device comprising:

a lower housing formed with a pair of through-
holes in a lower surface thereof;
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an AC-DC converter board including: a pair of
plug pins passing through the pair of through-
holes of the lower housing; a transformer sup-
plied with AC power through the pair of plug pins,

and configured to convert the AC power to DC 5
power; a first power connector for transmitting

the DC power; and a pair of power supply wirings
supplied with the AC power through the pair of
plug pins;

arelay board being stacked on the AC-DC con- 10
verter board, and including: a pair of connection
terminals in which a plug pin of an electronic
device is fitted; a relay module supplied with the

AC power through the pair of power supply wir-
ings, and configured to supply or cut off the AC 15
power to the pair of connection terminals accord-

ing to a control command from a controller mod-

ule; a second power connector electrically and
mechanically connected to the first power con-
nector of the AC-DC converter board; and a first 20
power signal connector for transmitting the DC
power and for signal exchange with the control-

ler module;

a controller board being stacked on the relay
board, being formed with athrough-hole through 25
which the pair of connection terminals pass, and
including: the controller module controlling op-
eration of the smart plug socket device, and per-
forming wireless communication with an exter-

nal device; a second power signal connector 30
electrically and mechanically connected to the

first power signal connector of the relay board;

and an antenna contact connected to an anten-

na; and

an upper housing coupled to the lower housing 35
to form a space therein, and formed with a pair

of insertion holes in a lower surface thereof to
allow a plug pin of an electronic device to be
inserted thereinto,

wherein the upper housing further includes an 40
antenna for wireless communication coupled to

an inner surface of the upper housing,

the antenna includes an antenna pattern portion

that is bent along an inner circumference of the
upper housing body and extends in a horizontal 45
direction,

the antenna pattern portion includes a protrud-

ing pattern protruding toward a center of the up-

per housing, and

the lower surface of the upper housing is pro- 50
vided with a stepped portion accommodating the
protruding pattern.

The device of any one of claims 1 to 8, wherein the
antenna is applicable to at least one wireless com- 55
munication method of Z-Wave, Wi-Fi, ZigBee, and
Bluetooth.
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