BUILT-IN INDUCTION SYSTEM WITH ENHANCED SAFETY VIA SMART
PAD

CROSS REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to Korean Patent Application No. 10-
2021-0130801, filed October 1%, 2021, the entire contents of which are incorporated

herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to an induction cooking system and, more
specifically, to an under-induction cooking system which can accurately match a pad
and an induction cooker, used as one set, and, simultaneously, ensure safety in use by

multiple ways.

BACKGROUND

[0003] Heating devices for cooking food, such as a microwave oven, a gas stove, an
oven, and the like, have been used. Recently, an induction cooker has been
increasingly used to address issues, such as indoor air pollution, increase in room
temperature, etc. As a cooking appliance that adopts a heating method of
electromagnetic induction, the induction cooker is advantageous in many aspects, such
as in high energy efficiency and stability. Also, the induction cooker provides benefits
in that the induction cooker rarely consumes oxygen and does not emit waste gas. In
such an induction cooker, lines of magnetic force produced when a high-frequency
current is applied pass through a bottom of an induction cooking container laid on a top
plate of the induction cooker, at which point an eddy current generated by a resistance
component only heats the induction cooking container.

[0004] Since the range affected by the magnetic field created in the induction cooker is

relatively limited, an induction cooking container is placed directly on a top plate of the



induction cooker for use. However, the induction cooker may be installed under a
table (so-called under-induction cooker) to avoid contamination or damage caused by
remaining food, etc. Under this circumstance, a separate pad communicating with the
induction cooker may be used to protect a top surface of the table or the user’s safety.
When multiple induction cookers are placed in a large space, it may be difficult to pair
pads to their respective induction cookers. Moreover, as the under-induction cooker is

not externally exposed, a possibility of fire due to mishandling by the user can be high.

SUMMARY

[0005] Embodiments of the present invention have been made in an effort to solve the
above-mentioned problems.

[0006] An objective of the present invention is to provide an under-induction cooking
system having enhanced safety using a smart pad where induction cookers, each of
which installed under a top plate of a table, may accurately and easily match one-to-one
with their respective pads to form a pair.

[0007] Moreover, an objective of the present invention is to provide an under-induction
cooking system having enhanced safety using a smart pad where extended functions of
an induction cooker and a pad can ensure multiple levels of safety in using the induction
cooker, thereby preventing an accident, such as fire caused by the induction cooker, in
advance.

[0008] Further, an objective of the present invention is to provide an under-induction
cooking system having enhanced safety using a smart pad, in which an induction cooker
may be controlled in diverse ways using a pad usable with the induction cooker.

[0009] According to an embodiment of the present invention, an under-induction
cooking system having enhanced safety using a smart pad comprises one or more tables
disposed in a space, wherein each table includes a top plate configured to transmit a
magnetic field; one or more induction units fixed under each table, wherein each
induction unit is configured to heat a designated container disposed above the top plate;
and one or more pads, wherein each pad includes a sender transmitting a radio

frequency (RF) signal, wherein the number of pads correspond to the number of



induction units such that the pads are paired with the respective induction units. Each
induction unit may include a first identifier, wherein a unique first key data is set and
stored in the first identifier to identify each induction unit; a controller generating a
control signal which controls the induction unit; and a receiver electrically connected to
the controller and receiving the RF signal.

[0010] In an embodiment, the pad may include a support portion including a magnet
portion disposed at a center of the magnet portion and a second sensor portion exposed
to an upper side of the support portion and measuring a temperature of the designated
container; and a main body portion extending to one side of the support portion from the
support portion and including a printed circuit board electrically connected to the
second sensor portion.

[0011] In an embodiment, the induction unit may include a first sensor portion
detecting a magnetic field generated by the magnet portion.

[0012] In an embodiment, the first key data may be any one of a mark, character,
geometric form, and a combination thereof. The first key data may be visually
displayed. The pad may include a second identifier, wherein a second key data that
matches one-to-one with the first key data is set and stored in the second identifier.
[0013] In an embodiment, a detection area may be arranged in a preset area of an upper
surface of the top plate, and the controller may include a matching confirmation portion
checking whether the pad is positioned within the detection area.

[0014] In an embodiment, in a state where the one or more induction units are all
turned on, when a first induction unit of the one or more induction units receives the
second key data, the matching confirmation portion included in the first induction unit
which has received the second key data may be configured to check whether the pad
which has sent the second key data is positioned in the detection area within a preset
first limit time.

[0015] In an embodiment, a switching area may be arranged in a preset area of an
upper surface of the top plate. When the pad is disposed on the top plate such that the
magnet portion is placed within the switching area, a mode change portion of the
controller may be configured to change a mode of the induction unit from a stand-by

mode to a heating mode.



[0016] In an embodiment, in response to determining that a temperature measured by
the pad that matches one-to-one with the first key data is not greater than a preset first
temperature within a preset second limit time elapsed from a first time point when the
mode of the induction unit changes from the stand-by mode to the heating mode, a
matching reconfirmation portion of the controller may be configured to cancel the
heating mode.

[0017] In an embodiment, the controller may include a container overheating
monitoring portion monitoring whether a temperature measured by the pad that matches
one-to-one with the first key data exceeds a preset second temperature to determine
overheating of the designated container.

[0018] In an embodiment, the controller may be configured to cancel the heating mode
and change the heating mode to the OFF mode, in response to determining that the
temperature measured by the pad that matches one-to-one with the first key data
exceeds the second temperature.

[0019] According to the above-described features of the present invention, various
effects including the following may be expected. However, the present invention can
function without providing all the effects described below.

[0020] In an under-induction cooking system having enhanced safety using a smart pad
according to one embodiment of the present invention, induction cookers, each of which
installed under a top plate of a table, may accurately and easily match one-to-one with
their respective pads to form a pair.

[0021] In addition, according to the present invention, extended functions of an
induction cooker and a pad can ensure multiple levels of safety in using the induction
cooker, thereby preventing an accident, such as fire caused by the induction cooker, in
advance.

[0022] Furthermore, according to the present invention, an induction cooker may be

controlled in diverse ways using a pad usable with the induction cooker.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a block diagram of an under-induction cooking system according to an



embodiment of the present invention;

[0024] FIG. 2 shows a process of switching modes between an OFF mode, stand-by
mode, and heating mode of an induction unit;

[0025] FIG. 3 shows induction units matching one-to-one with the respective pads of
the induction units;

[0026] FIG. 4 shows a schematic structure of an under-induction cooking system
according to an embodiment of the present invention;

[0027] FIG. 5 shows a state where the pad of FIG. 4 is disposed within a detection
area;

[0028] FIG. 6 shows a state where the pad of FIG. 4 is disposed within a switching
area;

[0029] FIG. 7 is a perspective view of the pad of FIG. 4; and

[0030] FIG. 8 is a plan view of FIG. 7.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0031] Example embodiments of the present disclosure are described with reference to
the appended drawings to enable a sufficient understanding about elements and effects
of the present disclosure. However, the present disclosure is not limited to the
disclosed embodiments below. Various forms may be obtained, and various
modifications can be applied. Below, in describing the present invention, explanation
on related known functions may be omitted if it is determined that the known functions
are well-known to one having ordinary skill in the art and may obscure essence of the
present invention.

[0032] Terms, such as “first,” “‘second,” etc., may be used herein to describe various
elements. However, the elements should not be understood as being limited by these
terms. These terms may be only used in distinguishing one element from another.
For example, a first element may be referred to as a second element, and, similarly, a
second element may be referred to as a first element, within the scope of the present
disclosure.
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[0033] Herein, terms, such as “comprise,” “include,” “have,” etc., are designed to



indicate features, numbers, steps, operations, elements, components, or a combination
thereof are present. It should be understood that presence of one or more other
features, numbers, steps, operations, elements, components, or a combination thereof or
a possibility of addition thereof are not excluded.

[0034] Terms used herein are only to explain certain embodiments but not to limit the
present invention. A singular representation may include a plural representation unless
a clearly different meaning can be grasped from the context. Unless defined
differently, terms used in embodiments of the present disclosure may be interpreted as
generally known terms to one having ordinary skill in the art.

[0035] Example embodiments of the present invention are described in detail with
reference to the appended drawings. FIG. 1 is a block diagram of an under-induction
cooking system according to an embodiment of the present invention, FIG. 2 shows a
process of switching modes among an OFF-mode, stand-by mode, and heating mode of
an induction unit, and FIG. 3 shows induction units matching one-to-one with the
respective pads of the induction units;

[0036] FIG. 4 shows a schematic structure of an under-induction cooking system
according to an embodiment of the present invention, FIG. 5 shows a state where the
pad of FIG. 4 is disposed within a detection area, and FIG. 6 shows a state where the
pad of FIG. 4 is disposed within a switching area.

[0037] FIG. 7 is a perspective view of the pad of FIG. 4, and FIG. 8 is a plan view of
FIG. 7.

[0038] Referring to FIGS. 1 to 8, an under-induction cooking system according to an
embodiment of the present invention may comprise a table 100, an induction unit 200, a
pad 3000, a first identifier 210, a controller 220, a receiver 230, and the like. The
present system may further comprise a designated container 400 for induction heating.
[0039] The table 100 may include a frame, a top plate 110 coupled to an upper portion
of the frame, and the like. The table 100 may indicate a plurality of tables placed in a
space. The top plate 110 is positioned at a predetermined height from the ground.

The top plate 110 is where the induction unit 200 is installed and may be a top plate of a
general table or the like.

[0040] The top plate 110 may transmit a magnetic field. The top plate 110 configured



to transmit a magnetic field is coupled to the table 100. To this end, the top plate 110
may be formed of a non-magnetic material selected from a group of marble, wood, glass
or the like. In an embodiment, a top surface and bottom surface of the top plate 110
may be flat. In an embodiment, the top plate 110 may have a thickness in a preset
range. The thickness of the top plate 110 may be changed based on the material of the
top plate 110.

[0041] A detection area (A) may be arranged in a first area of the top surface of the top
plate 110. The detection area (A) refers to a maximum area where the induction unit
200 is capable of detecting presence of the pad 3000 when the pad 3000 is placed on the
top plate 110 of the table 100. The detection area (A) may be marked on the top
surface of the top plate 110 as the first area of the top plate 110.

[0042] Also, a switching area (B) may be arranged in a second area of the top surface
of the top plate 110. In an embodiment, the switching area (B) is placed within the
detection area (A). In other words, the detection area (A) includes the entire switching
area (B). Although a shape of the switching area (B) may change based on a planar
shape of the pad 3000, the switching area (B) may be circular-shaped. The switching
area (B) may be marked on the top surface of the top plate 110. The induction unit 200
is set to receive power for heating when the pad 3000 is placed in the switching area
(B). In other words, the mode of the induction unit 200 changes from a stand-by mode
(M2) to a heating mode (M3).

[0043] The induction unit 200 includes a power supply portion 250. The power
supply portion 250 includes a power button or ON/OFF button. As a result, when
power of the induction unit 200 is turned on, the mode of the induction unit 200 changes
from an OFF mode (M1) to the stand-by mode. According to the present system,
when the mode of the induction unit 200 changes from the stand-by mode to the heating
mode, the induction unit 200 may start heating operation with respect to the designated
container 400. To change the mode of the induction unit 200 from the stand-by mode
to the heating mode, a control signal by a mode change portion 222 may need to be
generated in the induction unit 200. Moreover, a first sensor portion 240 may need to
detect a magnetic field in a preset range. When power of the induction unit 200 is

turned off, the mode of the induction unit 200 changes from the heating mode or the



stand-by mode to the OFF mode.

[0044] The induction unit 200 may heat food in the designated container 400 using an
indirect method where heat is induced in the designated container 400 itself by the
magnetic field. The induction unit 200 according to one embodiment is fixedly
installed under the top plate 110 to heat the designated container 400 positioned above
the top plate 110. The induction unit 200 transfers the magnetic field created by a
circular coil 202 therein to the designated container 400 positioned above the top plate
110. Specifically, the induction unit 200 may include a case accommodating the
circular coil 202, a coil base portion, the first identifier 210, the controller 220, the
receiver 230, the first sensor portion 240, and the like.

[0045] The circular coil 202 is disposed in a limited space inside the induction unit
200. As aresult, it is necessary to maximize heating efficiency with respect to the
designated container 400 by increasing the number of turns of the circular coil 202 per
unit area according to an embodiment. To this end, the circular coil 202 may be
wound on the coil base portion (not shown) a number of times to have a coaxial shape,
and the circular coil 202 may be configured to have at least one or more layers. An
empty space may be provided at a center of the circular coil 202.

[0046] In an embodiment, the coil base portion may be positioned near or to contact an
inner surface of the upper portion of the case. This is because the present system is the
under-induction cooking system where the induction unit 200 is disposed below the top
plate 110 of the table 100. Consequently, the capability of induction heating by the
induction unit 200 may be further improved.

[0047] In the present system, the induction unit 200 may comprise the first sensor
portion 240. The first sensor portion 240 may detect the magnetic field generated by a
magnet portion 3110, described below. When the mode of the induction unit 200
changes from the stand-by mode to the heating mode, the first sensor portion 240
measures a linear distance (a) between the first sensor portion 240 and the magnet
portion 3110 disposed in the pad 3000. When the measured distance is within a preset
effective range, power supplied to the induction unit 200 may be adjusted based on the
measured distance.

[0048] The magnetic field is formed around the pad 3000 by the magnet portion 3110.



The first sensor portion 240 operates as a sensor by sensing a small amount of voltage
created by reaction with the magnetic field and amplifying the voltage through a
transistor. The first sensor portion 240 may measure the thickness of the top plate 110
using the pad 3000. The first sensor portion 240 is placed in an inner space of the
induction unit 200. Particularly, the first sensor portion 240 may be disposed at the
center of the circular coil 202 in the inner space of the induction unit 200. The first
sensor portion 240 may be close to or contact with the inner surface of the upper portion
of the case. The circular coil 202 and the first sensor portion 240 may be positioned at
a same height in the induction unit 200.

[0049] The first sensor portion 240 may be positioned vertically up or down from the
center of the circular coil 202. In other words, the first sensor portion 240 may be
disposed on a virtual straight line vertically passing the center of the circular coil 202.
As such, the present system may be semi-permanently used by adopting the contactless
first sensor portion 240.

[0050] The first sensor portion 240 according to one embodiment includes a hall
sensor 241, analog-to-digital (A/D) conversion portion 242, and the like. The hall
sensor 241 detects the magnetic field of the magnet portion 3110. The hall sensor 241
is a bipolar type and may detect the magnetic field by a north pole and a south pole,
respectively. The hall sensor 241 may be connected to a printed circuit board via a
wire or the like, as described below.

[0051] The A/D conversion portion 242 converts a voltage measured by the hall sensor
241 to a digital value. The digital value may be transmitted to the induction unit 200
through a sender 3220. The induction unit 200 may calculate the digital value to
convert the digital value into the linear distance (a) between the first sensor portion 240
and the magnet portion 3110. Based on the foregoing, the under-induction cooking
system according to an embodiment may measure the thickness of the top plate 110.
According to an embodiment, in consideration of the capability of the induction unit
200, the linear distance (a) between the first sensor portion 240 and the magnet portion
3110 may be in a range of 1milimeter (mm) and 60mm.

[0052] The first sensor portion 240 may be disposed in a circular storage portion 204

having an empty space therein. A lower portion and side portions of the circular
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storage portion 204 may be formed of a metallic shield member. The circular storage
portion 204 may be disposed at the center of the circular coil 202 and fitted in the coil
base portion. In an embodiment, the circular storage portion 204 may be disposed on
the virtual straight line vertically passing through the center of the circular coil 202.

An upper part of the side portions of the circular storage portion 204 may contact the
inner surface of the upper portion of the case.

[0053] A unique or intrinsic key data being a first key data may be set and stored in the
first identifier 210 such that each induction unit 200 can be identified. The user may
input to the first identifier 210 a preset first key data. The first key data may be any
one of a mark, character, geometric form, and a combination thereof. The first key
data may be visually displayed. As a result, the user may identify the induction unit
200. In an embodiment, the first key data may be a number, for instance. In other
words, the induction unit 200 may be identified using the number. Also, as the
induction unit 200 is installed in the table 100, the table 100 may be identified using the
number.

[0054] The pad 3000 may include a second identifier 3210 where a second key data
that matches one-to-one with the first key data may be set and stored. The second
identifier 3210 may be formed on the printed circuit board of a main body portion 3200.
The user may input to the second identifier 3210 a preset second key data. Herein, the
second key data may be any one of a mark, character, geometric form, and any
combination thereof in correspondence with the first key data. The second key data
may be externally displayed, which allows the user to identify the pad 3000.

[0055] The first key data and the second key data are configured to match one-to-one
with each other. Any one pad 3000 and any one induction unit 200 paired with the one
pad 3000 may constitute one set. In this respect, it is easy to find any one pad 3000
that constitutes a set with a particular induction unit 200 in a plurality of the pads 3000.
For instance, assume that 99 induction units 200 are disposed, and 99 pads constituting
a set with their respective induction units 200 are present. In this instance, each
induction unit may be provided with a first key data from nl to n99. Also, the pad
3000 may be provided with a second key data from m1 to m99. The induction unit

200, n1, is assumed to match one-to-one with the pad 3000, m1. Similarly, the



11

induction unit 200, n2, may match one-to-one with the pad 3000, m2.

[0056] The receiver 230 is electrically connected to the controller 220 and is
configured to receive a radio frequency (RF) signal. The receiver 230 may only
receive the RF signal transmitted from any one pad 3000 that constitutes one set with
the induction unit 200. When the receiver 2300 included in any one induction unit 200
of the plurality of the induction units 200 receives the RF signal, the receiver 230 may
transmit an electrical signal to the controller 220 to display the first key data to the user.
The RF signal transmitted from the pad 3000 may include the second key data.

[0057] The controller 220 generates a control signal that controls the induction unit
200. The controller 220 may be prepared using electrical wiring and circuit elements,
such as a semiconductor, a condenser, a resistor, and the like, furnished on the printed
circuit board. The controller according to an embodiment may include the matching
confirmation portion 221, the mode change portion 222, a matching reconfirmation
portion 223, a container overheating monitoring portion 224, and the like.

[0058] The matching confirmation portion 221 checks whether the pad 3000 is
positioned within the detection area (A). To be illustrated, with the power of the
induction unit 200 turned on, when any one of the induction units 200 receives the
second key data, the matching confirmation portion 221 included in the induction unit
200 receiving the second key data checks whether the pad 3000 sending the second key
data is positioned within the detection area (A) in a predetermined first limit time. The
induction unit 200 receiving the second key data refers to a particular induction unit 200
that is preset to match one-to-one with the second key data in the plurality of the
induction units 200.

[0059] The pad 3000 transmits the second key data through the sender 3220 using the
RF signal. To this end, the user may turn on the pad 3000 by pushing a press button
3230. Then any one of the induction units 200 that matches one-to-one with the pad
3000 receives the RF signal through the receiver 230. When the induction unit 200
receives the RF signal, the induction unit 200 immediately visually display the first key
data. The user may then position the pad 3000 within the first limit time on the top
plate 110 of the induction unit 200 that matches one-to-one with the second key data,

particularly on the detection area (A) thereof.
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[0060] When the pad 3000 is positioned in the detection area (A) within the first limit
time, the ON state, i.e., the pressed state of the pad 3000, is maintained. However,
when the pad 3000 is positioned in the detection area (A) after the first limit time
passes, the pressed state of the pad 3000 is canceled. As the user presses the press
button of the pad 3000 to again change to the ON state, the RF signal including the
second key data needs to be sent again.

[0061] The mode change portion 222 converts the mode of the induction unit 200 from
the stand-by mode to the heating mode. When the induction unit 200 is turned on by
pressing the power button, the induction unit 200 is placed in the stand-by mode.
During this time, since power for heating is not supplied to the induction unit 200, the
designated container 400 may not be heatable. To change the stand-by mode of the
induction unit 200 to the heating mode, the user may place the pad 3000 on the top plate
110 such that the magnet portion 3110 is positioned in the switching area (B).

[0062] In other words, when the pad 3000 is positioned on the top plate 110 such that
the magnet portion 3110 is disposed within the switching area (B), the mode change
portion 222 may change the stand-by mode to the heating mode for the induction unit
200. However, if the pad 3000 is positioned on the top plate 110 such that the magnet
portion 3110 is disposed within the switching area (B), the mode of the induction unit
200 may change from the stand-by mode to the heating mode even though the pad 3000
is not the one that is paired with any one of the induction units 200.

[0063] The matching reconfirmation portion 223 cancels the heating mode when a
temperature measured through the pad 3000 that matches one-to-one with the first key
data (specifically, the second sensor portion 3120)) is not greater than a preset first
temperature within a predetermined second limit time elapsed from a first time point
when the mode of the induction unit 200 is changed from the stand-by mode to the
heating mode.

[0064] For instance, assume that the pad 3000 which matches one-to-one with the first
induction unit being any one of the induction units 200 is indicated as a first pad. The
first induction unit may change its mode from the stand-by mode to the heating mode by
a second pad. The first sensor portion 240 measures the linear distance between the

first sensor portion 240 and the magnet portion 3110 disposed in the pad 3000. When
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the linear distance is in the predetermined effective range, the designated container 400
disposed on the first induction unit may be heated.

[0065] However, when the second pad is used, the first induction unit may not receive
the temperature measured by the second sensor portion 3120 installed inside the second
pad. This is because, as described above, the first induction unit and the first pad are
exclusively paired, thereby enabling RF communication with each other.

[0066] Therefore, when a pad 3000 other than the pad 3000 that matches one-to-one
with any one induction unit 200 is used and the mode of the induction unit 200 changes
from the stand-by mode to the heating mode, the heating mode of the induction unit 200
may be canceled if the temperature measured by the second sensor portion 3120 of the
pad 3000 that matches one-to-one therewith is not greater than the preset first
temperature within the second limit time. In other words, the induction unit 200 is
placed in the OFF mode.

[0067] The container overheating monitoring portion 224 monitors whether the
temperature measured through the pad 3000 that matches one-to-one with the first key
data is greater than a preset second temperature, thereby monitoring overheating of the
designated container 400. The second temperature may be any value greater than 100
degrees Celsius. For example, when contents, such as water, is not present in the
designated container 400, the designated container 400 may be overheated.

[0068] In other words, the controller 220 may change the mode of the induction unit
200 to the OFF mode by canceling the heating mode, in response to determining that the
temperature measured by the pad 3000 that matches one-to-one with the first key data is
greater than the second temperature, which may prevent safety accident caused by fire
by overheating and the like.

[0069] The pads 3000 are provided in a same quantity as the number of the induction
units 200 to form a pair with their respective induction units 200. In other words, the
pad 3000 is paired one-to-one with the induction unit 200. In the present system, the
pad 3000 may have a function of searching for an induction unit 200 (or a table on
which the induction unit is installed) that matches one to one with the pad 3000. The
pad 3000 may also switch the mode of the induction unit 200 from the standby mode to

the heating mode. The pad 3000 may also measure the temperature of the designated
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container 400, stably place the designated container 400 on the upper surface thereof,
check whether the induction unit 200 is in the standby mode, switch the mode of the
induction unit 200 from the heating mode or the stand-by mode to the OFF mode, and
the like. This may be done through one or more push buttons arranged in the pad
3000.

[0070] The pad 3000 may include a support portion 3100 and the main body portion
3200. The support portion 3100 may include the magnet portion 3110 disposed at the
exact center thereof and the second sensor portion 3120 that is exposed upward and
measures the temperature of the designated container 400.

[0071] The designated container 400 is seated on the support portion 3100. To this
end, the support portion 3100 may be made of a material with low heat transfer rate and
high heat resistance. For instance, the support portion 3100 may be formed of any
material selected from a group of silicon, rubber, marble, wood, glass, and the like.
The support portion 3100 according to an embodiment has a shape of a circular plate.
An anti-slip portion made of a material with a high coefficient of friction may be
protruded on the lower side of the support portion 3100 such that the pad 3000 may be
stably placed on the top plate 110.

[0072] The magnet portion 3110 according to one embodiment protrudes upward from
the upper surface of the support portion 3100 in the pad 3000, which allows the user to
check the location of the magnet portion 3110. The magnet portion 3110 forms the
magnetic field around the magnet portion 3110, and the first sensor portion 240 detects
the pad 3000 by sensing the magnetic field. The magnet portion 3110 may be a
magnet with north and south poles provided at both ends of the magnet portion 3110.
Moreover, lines of magnetic force, formed around the pad 3000 by the magnet portion
3110, may be in a form of connecting the upper and lower surfaces of the pad 3000.
The magnet portion 3110 may be arranged such that the south pole faces the lower side
of the pad 3000 when the north pole faces the upper side of the pad 3000, for example.
[0073] In an embodiment, a plurality of support protrusions 3111 disposed around the
magnet portion 3110 in a predetermined pattern are formed on the upper surface of the
support portion 3100. A support protrusion 3111 is linear-shaped, and a lower end of

the support protrusion 3111 is coupled to the support portion 3100. The support
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protrusion 3111 has a shape where a cross-sectional area of the support protrusion 3111
is gradually decreased vertically upward from the lower end of the support protrusion
3111.  An upper surface of the support protrusion 3111 is a flat surface. As a result,
the designated container 400 may be stably positioned on the support protrusion 3111.
[0074] The support protrusion 3111 may be arranged in a predetermined pattern such
that a front end of the support protrusion 3111 that is adjacent to the magnet portion
3110 is disposed in a counterclockwise direction to face a front end of another support
protrusion 3111 directly adjacent thereto. The plurality of the support protrusions 3111
are obliquely arranged at a predetermined inclination angle, with the magnet portion
3110 centered on the upper surface of the support portion 3100. Such an arrangement
of the support protrusions 3111 may facilitate to smoothly emit heat generated in the
designated container 400 placed on the pad 3000.

[0075] The second sensor portion 3120 may be placed on the support protrusion 3111.
The second sensor portion 3120 according to one embodiment is disposed at a
longitudinal midpoint of the support projection 3111.  To this end, the support
protrusion 3111 may include a receiving protrusion 3112. The receiving protrusion
3112 may be integrally formed at a side of the support projection 3111. The receiving
protrusion 3112 may have an inner space in which the second sensor portion 3120 is
accommodated. An upper side of the receiving protrusion 3112 may be open to expose
the second sensor portion 3120. The second sensor portion 3120 may be exposed
upward from the upper surface of the support portion 3100.

[0076] The second sensor portions 3120 may be disposed on at least two or more
support protrusions 3111, respectively. This allows the temperature to be measured by
another second sensor portion 3120 when one of the second sensor portions 3120 fails.
Additionally, failure of the second sensor portions 3120 may be checked by comparing
temperatures measured by each second sensor portion 3120.

[0077] The main body portion 3200 extends from the support portion 3100 to a side of
the support portion 3100. The printed circuit board electrically connected to the
second sensor portion 3120 is placed in the main body portion 3200. The sender 3220
that transmits an RF signal is installed in the pad 3000. In particular, the sender 3220

is disposed in the main body portion 3200 and is electrically connected to the printed
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circuit board.

[0078] When the user places the pad 3000 on the top plate 110 so that the magnet
portion 3110 is disposed within the switching area (B), the induction unit 200 may use
the measured value detected by the first sensor portion 240 to compute the distance
between the first sensor portion 240 and the magnet portion 3110. When the measured
value falls out of the preset range, the controller 220 may cut off power supplied to the
circular coil 202. In an embodiment, when a distance (d2) between the circular coil
202 and the magnet portion 3110 exceeds a preset distance due to the thickness of the
top plate 110, performance of the present system, as well as durability, may be
deteriorated. If the measured value falls out of the preset range, the induction unit 200
may display an error code.

[0079] When the user places the pad 3000 on the top plate 110 so that the magnet
portion 3110 is disposed outside the switching area (B), the controller 220 may
discontinue power supplied to the circular coil 202 for heating.

[0080] If the power button arranged in the induction unit 200 is viewed as a first power
switch, the pad 3000 may be viewed as a separate second power switch which dually
controls power supplied to the circular coil 202 for safety in use. The mode change
portion 222 of the controller 220 supplies power to the circular coil 202 with both the
first power switch and the second power switch turned on. Furthermore, the matching
reconfirmation portion 223 of the controller 220 may be viewed as a third power switch
that cancels the heating mode of the induction unit 200 when the induction unit 200 and
the pad 3000 are not one set that is matched with each other. Besides, the container
overheating monitoring portion 224 of the controller 220 may be viewed as a fourth
power switch for safety in use by monitoring overheating of the designated container
400. Based on these structures, the present system can ensure multiple levels of safety
in use.

[0081] Preferred embodiments of the present invention are explained as an example
above, but the scope of the present invention is not limited to those described

embodiments. Modifications can be made within the scope of the claims.
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WHAT IS CLAIMED IS:

1. An under-induction cooking system having enhanced safety using a smart pad, the
system comprising:
one or more tables disposed in a space, wherein each table includes a top plate
configured to transmit a magnetic field,
one or more induction units fixed under each table, wherein each induction unit is
configured to heat a designated container disposed above the top plate; and
one or more pads, wherein each pad includes a sender transmitting a radio frequency
(RF) signal, wherein the number of pads correspond to the number of induction units such
that the pads are paired with the respective induction units,
wherein each induction unit includes:
a first identifier, wherein a unique first key data is set and stored in the first
identifier to identify each induction unit;
a controller generating a control signal which controls the induction unit; and
a receiver electrically connected to the controller and receiving the RF

signal.

2. The system of claim 1, wherein the pad includes:

a support portion including a magnet portion disposed at a center of the magnet
portion and a second sensor portion exposed to an upper side of the support portion and
measuring a temperature of the designated container; and

a main body portion extending to one side of the support portion from the support
portion and including a printed circuit board electrically connected to the second sensor

portion.

3. The system of claim 2, wherein the induction unit includes a first sensor portion

detecting a magnetic field generated by the magnet portion.

4. The system of claim 1, wherein the first key data is any one of a mark, character,
geometric form, and a combination thereof and the first key data is visually displayed,

wherein the pad includes a second identifier, wherein a second key data that matches
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one-to-one with the first key data is set and stored in the second identifier.

5. The system of claim 4, wherein a detection area is arranged in a preset area of an
upper surface of the top plate, wherein the controller includes a matching confirmation

portion checking whether the pad is positioned within the detection area.

6. The system of claim 5, wherein:

in a state where the one or more induction units are all turned on, when a first
induction unit of the one or more induction units receives the second key data,

the matching confirmation portion included in the first induction unit which has
received the second key data is configured to check whether the pad which has sent the

second key data is positioned in the detection area within a preset first limit time.

7. The system of claim 2, wherein a switching area is arranged in a preset area of an
upper surface of the top plate, wherein, when the pad is disposed on the top plate such that
the magnet portion is placed within the switching area, a mode change portion of the
controller is configured to change a mode of the induction unit from a stand-by mode to a

heating mode.

8. The system of claim 7, wherein, in response to determining that a temperature
measured by the pad that matches one-to-one with the first key data is not greater than a
preset first temperature within a preset second limit time elapsed from a first time point when
the mode of the induction unit changes from the stand-by mode to the heating mode, a

matching reconfirmation portion of the controller is configured to cancel the heating mode.

9. The system of claim 2, wherein the controller includes a container overheating
monitoring portion monitoring whether a temperature measured by the pad that matches one-
to-one with the first key data exceeds a preset second temperature to determine overheating

of the designated container.

10. The system of claim 9, wherein the controller is configured to cancel a heating mode

and change the heating mode to OFF mode, in response to determining that the temperature
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measured by the pad that matches one-to-one with the first key data exceeds the second

temperature.



