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(57) ABSTRACT

There is disclosed a skin care device comprising a main
body configured to define an exterior; a tip head projected
from the main body; a front cap configured to define a front
surface of the tip head; a first electrode unit comprising a
plurality of pin-electrodes aligned in a front surface of the
front cap in an exposed array shape; a second electrode unit
comprising positive electrodes and negative electrodes
which are dividedly aligned in both sides of the first elec-
trode unit; and a controller configured to control a high
frequency voltage to be applied to the first electrode unit and
the second electrode unit independently.
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SKIN CARE DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Korean Patent
Application No. 10-2016-0147445 filed on Nov. 7, 2016 in
Korea, the entire contents of which is hereby incorporated
by reference in its entirety.

BACKGROUND OF THE DISCLOSURE

Field of the Disclosure

[0002] Embodiments of the present disclosure relate to a
skin care device of which usability is enhanced.

Background of the Disclosure

[0003] Devices for skin care may be realized through
diverse methods. When a micro stimulation is applied to the
human skin, activity of cell is changed enough to bring an
effect of skin tightening and whitening and the like.
[0004] As typical examples of the skin care methods, there
are a non-invasive method configured to apply electrical
stimulation to the skin and an invasive method configured to
apply a physical stimulation.

[0005] A conventional skin care device is not a hand-carry
type. As wireless communication has developed and internal
components have been small-sized, many diverse portable
skin care devices are commonly used.

[0006] The non-invasive stimulation method configured to
apply an electrical stimulation for skin care may include a
high frequency band type for applying a high frequency
band electrical stimulation and an optical type for applying
a visible ray area stimulation as main examples.

[0007] The high frequency band type skin care device may
apply a 1 MHz high frequency stimulative energy to the
human skin surface or the deep part of the skin.

[0008] However, the conventional skin care device is
restricted only for deep skin care and it is not easy for a user
to use a care for the skin surface and the deep part of the skin
simultaneously or selectively.

[0009] To solve the disadvantage, the user is able to
manage the skin by using a main device with diverse
replaceable modules for various functions. However, no
algorithm configured to automatically recognize the replace-
able module is realized and the user has to set the module
manually.

[0010] Meanwhile, the conventional skin care for business
use is just small-sized and it is then insufficient to provide
proper management for each user. For example, it is difficult
to provide a corresponding feedback by recognizing a per-
sonal skin state. Even when there is a device capable of
recognize the personal skin state, sensing accuracy can be
deteriorated.

[0011] A new type of a skin care device is required which
is capable of dataficating a personal skin state and skin care
history and then providing a user’s skin care based on the
data.

SUMMARY OF THE DISCLOSURE

[0012] Accordingly, an object of the present invention is to
address the above-noted and other problems and to solve the
problem of failure in providing care for a skin surface and
a deep skin part simultaneously or selectively.
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[0013] Embodiments of the present disclosure may pro-
vide a skin care device comprising a main body configured
to define an exterior; a tip head projected from the main
body; a front cap configured to define a front surface of the
tip head; a first electrode unit comprising a plurality of
pin-electrodes aligned in a front surface of the front cap in
an exposed array shape; a second electrode unit comprising
positive electrodes and negative electrodes which are divid-
edly aligned in both sides of the first electrode unit; and a
controller configured to control a high frequency voltage to
be applied to the first electrode unit and the second electrode
unit independently.

[0014] The first electrode unit array may be donut-shaped,
and the positive electrodes and the negative electrodes of the
second electrode unit may be divided in an inner area and an
outer area of the donut shape, respectively.

[0015] The skin care device may further comprise a sens-
ing unit provided in the tip head and configured to expose a
sensor probe to a front surface of the front cap via the front
cap.

[0016] The sensor probe may be provided in one area
between positive electrodes and negative electrodes of the
second electrode unit.

[0017] The sensor probe may be provided instead of one
or more of the terminals provided in the array of the first
electrode unit.

[0018] The sensing unit may comprise a temperature sen-
sor configured to measure the skin temperature and a mois-
ture sensor configured to measure the skin moisture, and the
controller may be configured to determine whether to apply
a voltage and differentiate the intervals and intensity of the
applied voltage based on the temperature value measured by
the temperature sensor and the moisture value measured by
the moisture sensor.

[0019] The skin care device may further comprise a tem-
perature sensor configured to measure the skin temperature;
a memory in which temperature distribution data according
to skin areas is stored; and a motion sensor configured to
sense location or direction change, wherein the controller
compares the skin temperature change according to the
sensed location and direction change with the temperature
distribution data and determines a relative location with the
skin area based on the result of the comparison.

[0020] The skin care device may further comprise a haptic
unit comprising a plurality of vibration modules spaced a
preset distance from each other, wherein the controller
calculates a skin area which needs care based on a locus of
the relative locations with the skin areas, and the controller
calculates a moving direction by comparing the calculated
skin area which needs care with the relative location, and the
controller controls corresponding one or more of the vibra-
tion modules to the calculated moving direction to generate
vibration.

[0021] The skin care device further comprise a main body
having a module coupling surface detachably coupled to the
top tip head; a surface cap provided in the tip head and
configured to contact with the module coupling surface of
the main body; a recognition unit provided in the module
coupling surface and comprising a plurality of terminals;
and a pattern unit provided in the rear cap and electrically
connected with one or more of the terminals provided in the
recognition unit, wherein the controller is configured to
recognize a signal value according to the arrangement of the
one or more electrically connected terminals.
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[0022] The skin care device may further comprise a
memory in which a preset value for a care mode correspond-
ing to the signal value is stored, wherein the controller is
configured to select a care mode of the memory, correspond-
ing to the recognized signal value, and determine whether to
control the first electrode unit and the second electrode unit
to apply a voltage and differentiate the intervals and intensity
of the applied voltage.

[0023] The skin care device has following effects.

[0024] First of all, the skin care device is capable of
providing care to the skin surface and the deep skin part
simultaneously or selectively, using one device.

[0025] Furthermore, the skin care device is capable of
enhancing the accuracy of the sensors.

[0026] Still further, the skin care device is capable of
maximizing the design element.

[0027] Stll further, the skin care device is capable of
performing skin care to the uniform areas of the skin.
[0028] Still further, the skin care device is capable of
minimizing the risk which might be caused by the skin care.
[0029] Further scope of applicability of the present inven-
tion will become apparent from the detailed description
given hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by illus-
tration only, since various changes and modifications within
the spirit and scope of the invention will become apparent to
those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The present invention will become more fully
understood from the detailed description given herein below
and the accompanying drawings, which are given by illus-
tration only, and thus are not limitative of the present
invention, and wherein:

[0031] FIG. 1 is a schematic diagram to describe a skin
care device in accordance with the present disclosure;

[0032] FIG. 2 is a block diagram to describe the skin care
device;

[0033] FIG. 3 is a front perspective diagram of the skin
care device;

[0034] FIG. 4 is a front perspective diagram illustrating a

state where a tip head of the skin care device is demounted,
[0035] FIG. 5 is a diagram illustrating one embodiment of
the tip head provided in the skin care device;

[0036] FIG. 6 is an exploded perspective diagram illus-
trating one embodiment of the tip head provided in the skin
care device;

[0037] FIG. 7 is a diagram illustrating another embodi-
ment of the tip head provided in the skin care device;
[0038] FIG. 8 is a sectional diagram schematically illus-
trating the tip head,

[0039] FIG. 9 is a conceptual diagram illustrating a cou-
pling surface between the tip head and a main body and a
signal pattern of a recognition unit;

[0040] FIG. 10 is a diagram illustrating one embodiment
of the skin care device; and

[0041] FIG. 11 is a diagram schematically illustrating a
temperature distribution area according to a skin area.

DESCRIPTION OF SPECIFIC EMBODIMENTS

[0042] Devices for skin care may be realized through
diverse methods. When a micro stimulation is applied to the
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human skin, activity of cell is changed enough to bring an
effect of skin tightening and whitening and the like.
[0043] As typical examples of the skin care methods, there
are a non-invasive method configured to apply electrical
stimulation to the skin and an invasive method configured to
apply a physical stimulation.

[0044] A conventional skin care device is not a hand-carry
type. As wireless communication has developed and internal
components have been small-sized, many diverse portable
skin care devices are commonly used.

[0045] The non-invasive stimulation method configured to
apply an electrical stimulation for skin care may include a
high frequency band type for applying a high frequency
band electrical stimulation and an optical type for applying
visible ray area stimulation as main examples.

[0046] Thehigh frequency band type skin care device may
apply a 1 MHz high frequency stimulative energy to the
human skin surface or the deep part of the skin.

[0047] However, the conventional skin care device is
restricted only for deep skin care and it is not easy for a user
to use a care for the skin surface and the deep part of the skin
simultaneously or selectively.

[0048] To solve the disadvantage, the user is able to
manage the skin by using a main device with diverse
replaceable modules for various functions. However, no
algorithm configured to automatically recognize the replace-
able module is realized and the user has to set the module
manually.

[0049] Meanwhile, the conventional skin care for business
use is just small-sized and it is then insufficient to provide
proper management for each user. For example, it is difficult
to provide a corresponding feedback by recognizing a per-
sonal skin state. Even when there is a device capable of
recognize the personal skin state, sensing accuracy can be
deteriorated.

[0050] A new type of a skin care device is required which
is capable of dataficating a personal skin state and skin care
history and then providing a user’s skin care based on the
data.

[0051] FIG. 1 is a schematic diagram to describe charac-
teristics of a skin care device in accordance with the present
disclosure configured 1o activate a skin surface and a deep
part of a human skin 400.

[0052] The high frequency type includes at least two
electrodes 211 configured to transmit a high frequency
wave, in contact with the surface of the human skin 400,
while one passage of the skin 400 connecting the electrodes
with each other is employed as a conductor.

[0053] A specific one of the high frequency waves may be
transmitted to the surface of the human skin 400 and another
one to the deep part of the skin 400.

[0054] Diverse factors determine whether the high fre-
quency wave 410 passes the skin surface or the deep part of
the human skin 400.

[0055] Such diverse factors may include the range of the
frequencies and the size and distance between the electrodes
211.

[0056] As the frequency gets lower 410, the degree of
damping gets lower at a medium enough to reach a deep part
of the skin 400. As the frequency gets higher, the degree of
damping gets higher to apply stimulation within a lower part
of the skin 400.

[0057] In addition, as they are larger, the electrodes 211
reach a deeper part of the skin enough to be applied to the
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deep skin part of the human skin 400. As they are spaced
farther from each other, the electrodes 211 are more proper
to be applied to the deep skin part of the human skin 400.

[0058] FIG. 2 is a block diagram to describe the skin care
device 100.
[0059] The skin care device 100 may include a wireless

communication unit 110; an input unit 120; a sensing
module 130; an output unit 140; an interface unit 150; a
memory 160; a controller 170; and a power supply unit 180.
[0060] The elements shown in FIG. 1 are not necessarily
provided to realize the skin care device 100 and the skin care
device 100 explained through the description and the draw-
ings may include more or less of the elements mentioned
above.

[0061] More specifically, the wireless communication unit
110 out of the elements may include one or more modules
configured to facilitate wireless communication between the
skin care device 100 and a wireless communication system,
between the skin care device 100 and another external
terminal or between the skin care device 100 and an external
server. The wireless communication unit 110 may include
one or more modules configured to connect the skin care
device 100 with one or more networks.

[0062] Such the wireless communication unit 110 may
include one or more of a wireless internet module 111, a
short range communication module 112 and a location
information module 113.

[0063] The short range communication module 112 is
configured to facilitate short-range communications. Suit-
able technologies for implementing such short-range com-
munications include BLUETOOTHTM, Radio Frequency
Identification (RFID), Infrared Data Association (IrDA),
Ultra-Wide Band (UWB), ZigBee, Near Field Communica-
tion (NFC), Wireless-Fidelity (Wi-Fi), Wi-Fi Direct, Wire-
less USB (Wireless Universal Serial Bus), and the like. The
short-range communication module 112 in general supports
wireless communications between the skin care device 100
and a wireless communication system, communications
between the skin care device 100 and another skin care
device 100, or communications between the skin care device
and a network where another skin care device 100 (or an
external server) is located, via wireless area networks. One
example of the wireless area networks is a wireless personal
area networks.

[0064] In some embodiments, another mobile terminal
may be a wearable device, for example, a smart watch, a
smart glass or a head mounted display (HMD), which is able
to exchange data with the skin care device 100 (or otherwise
cooperate with the skin care device 100). The short-range
communication module 112 may sense or recognize the
mobile terminal or wearable device, and permit communi-
cation between the mobile terminal or wearable device and
the skin care device 100. In addition, when the sensed
mobile terminal or wearable device is a device which is
authenticated to communicate with the skin care device 100,
the controller 170, for example, may cause transmission of
data processed in the skin care device 100 to the wearable
device via the short-range communication module 112.
Hence, a user of the wearable device or mobile terminal may
use the data processed in the skin care device 100 on the
wearable device. Alternatively, the skin care device 100 is
provided with the data processed in the mobile terminal or
wearable device and then performs a specific motion or
operation.
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[0065] Forexample, the skin care device 100 transmits the
measured data about a skin state to the mobile terminal or
wearable device and figures out tendency of skin state
change based on the database, so that it may feedback the
data base to control the driving of the skin care device.
[0066] Short range communication techniques may be
applied to the skin care device 100. Suitable short range
techniques for the skin care device 100 include BLU-
BETOOTHTM, Radio Frequency Identification (RFID),
Infrared Data Association (IrDA), Ultra-Wide Band (UWB),
ZigBee, Near Field Communication (NFC), Wireless-Fidel-
ity (Wi-F1), Wi-Fi Direct, Wireless USB (Wireless Universal
Serial Bus), and the like.

[0067] A NFC module provided in the skin care device
100 is configured to support non-contact short range wire-
less communication between terminals within a near field of
10 cm. The NFC module may be implemented a card mode,
a reader mode or a P2P mode. To implement the NFC
module in the card mode, the skin care device 100 may
further include a security module for storing card informa-
tion. The security module may be physical media such as
Universal Integrated Circuit Card (UICC, for example,
Subscriber Identification Module (SIM) or Universal SIM
(USIM)), Secure Micro SD or a sticker or a logical media
such as embedded Secure Element (SE). Data exchange
based on SWP (Single Wire Protocol) may be performed
between the NFC module and the securing module.

[0068] When the NFC module is implemented in the card
mode, the skin care device 100 may transmit the card
information stored like a conventional IC card to an external
device.

[0069] When the NFC module is implemented in the
reader mode, the skin care device may read data from an
external tag. In this instance, the data received from the tag
by the skin care device may be coded into NFC data
exchange format determined in the NFC forum. The NFC
forum regulates four record types. More specifically, the
NFC forum regulates four RTD (Record Type Definition)
Smart Poster, Text, URI (Uniform Resource Identifier) and
General Control.

[0070] When the NFC module is implemented in the P2P
(Peer-to-Peer) mode, the skin care device 100 is capable of
performing P2P communication with other devices. At this
time, LLCP (Logical Link Control Protocol) may be applied
to the P2P communication. For the P2P communication,
connection may be built between the skin care device 100
and other external terminal. The built connection may be
categorized into a connectionless mode configured to
exchange one packet and end; and a connection-oriented
mode configured to exchange packets consistently. The P2P
communication facilitates exchange of data, Bluetooth and
a setup parameter for W-Fi connection. An available dis-
tance for the NFC communication is short so that the P2P
mode can be effectively used in exchanging small data.
[0071] The location information module 113 is a module
configured to acquire the location (or a current location) of
the skin care device 100. Examples of the location infor-
mation module 113 include a GPS (Global Positioning
System) module and Wi-Fi (wireless Fidelity). For example,
when using the GPS module, the user may acquire the
location of the skin care device 100

[0072] The location information module 115 is generally
configured to detect, calculate, derive or otherwise identify
a position of the mobile terminal. As an example, the
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location information module 115 includes a Global Position
System (GPS) module, a Wi-Fi module, or both. If desired,
the location information module 115 may alternatively or
additionally function with any of the other modules of the
wireless communication unit 110 to obtain data related to the
position of the mobile terminal. As one example, when the
skin care device 100 uses a GPS module, a position of the
skin care device 100 may be acquired by using a signal sent
from a GPS satellite. As another example, when the skin care
device 100 uses the Wi-Fi module, a position of the skin care
device 100 can be acquired based on information related to
a wireless access point (AP) which transmits or receives a
wireless signal to or from the Wi-Fi module. If occasion
occurs, the location information module 115 may perform
one of the functions possessed by the other modules of the
wireless communication unit 110 to gain data about the
location of the skin care device 100 substitutionally or
additionally. The location information module 115 is used so
as to acquire the location (or current location of the skin care
device 100, not limited to the module configured to directly
calculate or acquire the location of the skin care device 100.
[0073] The input unit 120 may include a camera 121 or an
image input unit; and a user input unit 112 for receiving the
information input by the user, for example, a touch key, a
mechanical key and the like. The image data collected by the
input unit 120 is analyzed and processed into the user’s
control command

[0074] The camera 121 includes one or more of a camera
sensor (for example, CCD, CMS the like), a photo sensor (or
image sensor) and a laser sensor.

[0075] The camera 121 and the laser sensor are combined
with each other to sense touch of a sensing object for 3D.
The photo sensor may be disposed on a display element and
configured to scan movement of a sensing object near a
touch screen. More specifically, the photo sensor has photo
diodes and TR (Transistors) loaded in rows/columns and it
is configured to scan the contents placed thereon, using an
electrical signal which is variable according to the amount of
light incident on a photo diode. The photo sensor is config-
ured to calculate coordinates of a sensing object according
to the change of light, so that the location information of the
sensing object can be acquired.

[0076] The camera 121 provided in the skin care device
100 has a photographing function for a state of the skin
surface. In case a display unit 141 is provided, the photo-
graphed skin surface is output for the user to check the skin
surface.

[0077] The user input unit 122 is configured to receive
input from the user. When information is input through the
user input unit 122, the controller 170 is implemented to
control the operation of the skin care device 100 based on
the input information. Such the user input unit 122 may
include mechanical input means (or a mechanical key, for
example, a button, a dome switch, a jog wheel, a jog switch
and the like); and touch input means. Examples of the touch
input means include a virtual key displayed on a touch
screen by software processing, a soft key and a visual key.
Or the touch input unit may be a touch key arranged in the
other area except the touch screen. Meanwhile, the virtual
key or visual key may be displayed on the touch screen, in
diverse types. For example, the diverse types include
graphic, text, icons, video and combination of them.
[0078] The sensing unit 130 may include one or more
sensors configured to sense one or more of peripheral
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information around and user information. For example, the
sensing unit 130 may include a proximity sensor 131, an
illumination sensor, a touch sensor, an acceleration sensor, a
magnetic sensor, a G-sensor, a gyroscope sensor, a motion
sensor 133, a RGB sensor, an IR (Infrared) sensor, a finger
scan sensor, an ultrasonic sensor, an optical sensor (for
example, a camera 121), a microphone, a battery gauge, an
environment sensor (for example, a barometer, a hygrom-
eter, a thermometer, a radioactivity detection sensor, a heat
detection sensor, gas sensor and the like), a chemical sensor
(for example, e-nose, a health care sensor, biometric sensor
and the like. Meanwhile, the skin care device 100 described
in the embodiments of the present disclosure may combine
the information sensed by two or more of the sensors and
utilize the combined information.

[0079] The sensing unit 130 is configured to sense one or
more of the information stored in the skin care device 100,
the environment information around the skin care device
100 and the user information, and to generate a correspond-
ing sensing signal. The controller 170 is configured to
control the drive or operation of the skin care device 100
based on the sensing signal or implement the data processing
related with an application program installed in the skin care
device 100 or functions or operations.

[0080] The proximity sensor 131 is a sensor configured to
sense presence of an object approaching a predetermined
detecting surface or existing nearby, using a force of an
electromagnetic field or an infrared ray. The proximity
sensor 131 may be arranged in an inner area of the skin care
device 100 surrounded by the touch screen or near the touch
screen.

[0081] Examples of the proximity sensor 131 include a
transmission photo sensor, a direct reflection photo sensor, a
high frequency oscillation proximity sensor, a capacitive
proximity sensor, a magnetic proximity sensor and an infra-
red proximity sensor. When the touch screen is a capacitive
touch screen, the proximity sensor 131 is configured to
detect the approaching of the object based on change of the
electric field caused by the proximity of the object with
conductivity. In this instance, the touch screen (or touch
sensor) itself may be categorized as the proximity sensor.
[0082] Meanwhile, for explanation sake, it may be defined
as “proximity touch” that an object is located over near the
touch screen, not in contact. It may be defined as “contact
touch” that the object substantially contacts with the touch
screen. The location where the object performs the proxim-
ity touch on the touch screen means the location of the object
vertically corresponding to the touch screen. The proximity
sensor 131 may be configured to sense a proximity touch and
a proximity touch pattern (for example, a distance, direction,
speed, time, location, moving state of proximity touch).
Meanwhile, the controller 170 is configured to process
corresponding data (or information) to the proximity touch
and the proximity touch pattern sensed by the proximity
sensor 131 and output corresponding visual information to
the processed data on the touch screen. Moreover, the
controller 170 may control the skin care device 100 to
perform a different operation or process different data (or
information) according as whether the touch for the same
point on the touch screen is the proximity sensor or the
contact touch.

[0083] The touch sensor is configured to sense the touch
(or touch input) applied to the touch screen (or display unit
141), using at least one of diverse touch types including a
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resistive type, a capacitive type, an infrared type, an ultra-
sonic type and a magnetic field type.

[0084] As one example, the touch sensor may be config-
ured to convert the pressure applied to a specific point of the
touch screen or change of the capacity generated in a specific
point into an electrical input signal. The touch sensor, for
example, the touch objects may be a finger, a touch pen or
a stylus pen and a pointer.

[0085] The controller 170 may perform a different or equal
control according the kind of the touch object. It may be
determined according to the current operation state of the
skin care device 100 or the current application program
which is being executed.

[0086] Meanwhile, the touch sensor and the proximity
sensor mentioned above may independently or combiningly
sense diverse types of touches such as a short (or tap) touch
on the touch screen, a long touch, a multi touch, a drag
touch, a flick touch, a pinch-in touch, a pint-out touch, a
swype touch and a hovering touch.

[0087] Theultrasonic sensor is configured to recognize the
location information about the sensing object, using an
ultrasonic wave. Meanwhile, the controller 170 may calcu-
late a location of a wave source based on the information
sensed by an optical sensor and a plurality of ultrasonic
sensors. The location of the wave generation source may be
calculated by using a property that light is much faster than
the ultrasonic wave, in other words, the time taken for the
light to reach the optical sensor is faster than the time taken
for the ultrasonic wave to reach the ultrasonic sensor. More
specifically, a different between the time taken for the light
as a reference signal to reach and the time taken for the
ultrasonic wave to reach may be used in calculating the
location of the wave generation source.

[0088] In case there is the touch input to the touch sensor,
the corresponding signal(s) may be sent to a touch controller.
The touch controller is implemented to process the signal(s)
and transmit corresponding data to the controller 170.
Accordingly, the controller 170 may figure out which area of
the display unit 141 is touched. In this instance, the touch
controller may be an independent element from the control-
ler 170 or the controller 170 itself.

[0089] The output unit 140 may be configured to generate
outputs which are related with the senses of sight, hearing
and touch. The output unit 140 may include one or more of
a display unit 141, an audio output unit 142, a haptic module
143 and an optical output unit 144. The display unit 141 may
be configured of a multi-layer structure with the touch
sensor or integrally formed with the touch sensor, so as to
realize the touch screen. Such the touch screen may function
as the user input unit 122 which provides an input interface
between the skin care device 100 and the user and an output
interface between the skin care device 100 and the user.
[0090] The display unit 141 is configured to display (or
output) the information processed in the skin care device
100. For example, the display unit 141 may display an
execution screen of the application program driven in the
skin care device 100 or GUI (Graphic User Interface)
information according to such the execution screen infor-
mation.

[0091] The interface unit 150 is employed as a passage
with diverse external devices which are connected to the
skin care device 100. The interface unit 150 may include one
or more of a wire/wireless headset port, an external charger
port, a wire/wireless data port, a memory card port and a port
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for connecting a device including an identification module.
The proper control related with the connected external
device may be performed in the skin care device 100,
corresponding to the interface unit 150 to which the external
device is connected.

[0092] The memory 160 is configured to store the data
supporting diverse functions of the skin care device 100
therein. In the memory 160 may be stored a plurality of
application programs or applications and data and com-
mands for the operation of the skin care device 100. Some
of the application programs may be provided in the skin care
device 100 for basic functions from the release of the skin
care device 100. Meanwhile, the application programs may
be stored in the memory 160 and installed on the screen of
the skin care device 100, so as to perform the operation (or
functions) of the skin care device 100 based on the control
of the controller 170.

[0093] The controller 170 is implemented to control not
only the operations related with the application programs but
also the common overall operation of the skin care device
100. The controller 170 may provide or process proper
information to the user by processing the signal, data and
information input or output via the components mentioned
above.

[0094] The controller 170 may be the concept mixedly
used with a controller 242 which will be described later.
[0095] The controller may control a predetermined num-
ber of the components mentioned above, referring to FIG. 1,
so as to drive the application programs stored in the memory
160. Moreover, the controller 170 may combine and operate
two of more of the components provided in the skin care
device 100.\

[0096] The power supply unit 180 is provided with an
external power source and an internal power source and
configured to supply the electric power to each of the
components provided in the skin care device 100. Such the
power supply unit 180 includes a battery and the battery may
be a built-in battery or replaceable battery.

[0097] A predetermined number of the components may
cooperate with each other to realize the operation, control or
control method of the skin care device 100. Also, the
operation, control or control method of the skin care device
100 may be realized on the screen of the skin care device by
the driving of at least one application program stored in the
memory 160.

[0098] FIG. 3 is a front perspective diagram of the skin
care device 100 and FIG. 4 is a front perspective diagram
illustrating a state where a tip head 200 of the skin care
device 100 is demounted.

[0099] The skin care device 100 may include a tip head
200 and a main body 300. While holding the main body 300,
the user may put the tip head 200 on the user’s skin and
perform high-frequency care.

[0100] As occasion occurs, the tip head 200 may be
provided as a different type according to the user’s intended
use.

[0101] The tip head 200 may be detachably coupled to the
main body 300. The coupling between the two may be
detachable for mutual attraction by a magnetic force or by
using a hook 312. In case of using the hook 312, a push
button may be provided to facilitate the decoupling of the tip
head from the main body.

[0102] FIG. 5is a diagram illustrating one embodiment of
the tip head 200 provided in the skin care device 100.
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[0103] As one example of the replaceable module may be
provided a surface-deep part combined use module 200a
configured to apply high frequency stimulation to the sur-
face and the deep part of the skin simultaneously.

[0104] A front surface of the tip head 200 may be circular-
shaped and an electrode unit 211 provided in the tip head
200 may be arranged in a corresponding shape to the circular
front surface.

[0105] The electrode unit 211 may include a first electrode
unit 221 for forming a high frequency to simulate the skin
surface and a second electrode unit 222 for forming a high
frequency to stimulate the deep part of the skin.

[0106] A controller 242 may control to apply a high
frequency voltage to the first electrode unit 221 and the
second electrode unit 222. The first and second electrode
units 221 and 222 may be independently driven based on the
control of the controller 242. In other words, the first
electrode unit 221 or the second electrode unit 222 may be
driven independently or they may be driven simultaneously
as occasion occurs.\

[0107] The second electrode unit 222 may be dividedly
provided in a center and an outer area of the front surface of
the tip head 200 to be arranged in both sides of the first
electrode unit 221. For convenience sake, the electrode 211
provided in the center may be defined as the inner electrode
222a and the electrode 211 provided in the outer area as the
outer electrode 222b.

[0108] The inner electrode 222a may be a positive elec-
trode 211 and the outer electrode 2225 may be a negative
electrode 211 or vice versa.

[0109] The positive electrode 211 and the negative elec-
trode 211 may be configured to contact with the skin surface,
while being electrically connected with each other to gen-
erate a high frequency wave.

[0110] Even when the outer electrode 2225 is provided as
a plurality of segmented electrodes, the segmented outer
electrode 22256 has the same electrode 211 and the inner
electrode 222a and the outer electrode 2225 have the oppo-
site electrodes, respectively. The outer electrode 2225 is
spaced the maximum distance apart from the inner electrode
222a 50 as to deliver the high frequency stimulation even to
the deep part of the skin effectively.\

[0111] According to the principle of the high frequency
wave, approximately a half of the distance between the
positive electrode 211 and the negative electrode 211 may be
the high frequency application depth.

[0112] The first electrode unit 221 may be provided
between the second electrode units separated from the front
surface of the tip head 200. In other words, the first electrode
unit 221 may form a donut shape.

[0113] The first electrode unit 221 also includes one or
more of the positive electrode 211 and negative electrode
211.

[0114] The electrodes 211 of the first electrode unit 221
may be aligned in an array and each neighboring electrodes
211 opposite to each other are paired and arranged alterna-
tively.

[0115] When the opposite electrodes 211 are alternatively
arranged, the neighboring opposite electrodes 211 may form
the minimum distance so as to supply the high frequency
stimulation even to the thinnest point on the skin surface.
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[0116] Even not-neighboring opposite electrodes 211 as
well as the neighboring opposite electrodes 211 may form
the high frequency waves to apply the stimulation to a
deeper part of the skin.

[0117] In other words, the plurality of the electrodes 211
provided in the first electrode unit 221 may be configured to
generate high frequency waves combinedly to transmit the
stimulation to various parts of the skin to various depths.
[0118] FEach electrode 211 of the first electrode unit may
have a uniform shape and a uniform area in contact with the
skin, so that the electrodes having the same shapes and areas
can transmit the uniform stimulation to the area in contact
with the skin.

[0119] According to the principle, the distance between
each two neighboring electrodes 211 of the first electrode
unit 221 may be a first distance or less and the distance
between each neighboring or not-neighboring electrodes 211
may be a second distance or more.

[0120] The depth of the skin stimulation applied by the
high frequency wave may be variable according to the
distance between the electrodes 211 and the area of the
electrodes 211 configured to contact with the skin. The larger
is the area of the electrodes contacting with the skin, the
deeper part of the skin the stimulation is applied.

[0121] Accordingly, the skin contact area of each elec-
trode 211 provided in the second electrode unit 222 may be
a second area or more, while the skin contact area of each
electrode 211 provided in the first electrode unit 221 may be
a first area or less.

[0122] The distance and skin contact area between the
electrodes 211 mentioned above may determine the depth of
the skin stimulation.

[0123] In addition, the factors may affect the frequency
value of the high frequency wave. To simplify the circuit, it
is preferred that the same frequency is applied to the first
electrode unit 221 and the second electrode unit 222. The
applied frequency value may be 1 MHz.

[0124] Accordingly, the depth of the skin stimulation may
be variable according to the distance between the electrodes,
the skin contact area of the electrode 211 and the applied
frequency value.

[0125] The arrangement shown in FIG. 5 is one example
and other examples may be provided based on the factors.
[0126] The first electrode unit 221 may have the pin-
electrodes 211 aligned in the array. In this instance, the
mutual activation of the neighboring electrodes 211 may be
applied to a wide skin area simultaneously. The electrodes
may form diverse distances with not-neighboring free elec-
trodes 211 so as to apply the electrical stimulation to skin
parts with various depths.

[0127] The first electrode unit 221 and the second elec-
trode unit 222 may include a metallic material with conduc-
tivity. Examples of the metallic material may include gold
(Au) or copper (Cu).

[0128] FIG. 7 is a diagram illustrating another embodi-
ment of the tip head 200 provided in the skin care device.
100

[0129] A front cap 210 may have the first electrode unit
221 and the second electrode unit 222 mounted therein. The
front cap 210 may be provided as a PCB (Printed Circuit
Board) for forming an electrical circuit through a pattern
process for printing a pattern on a non-conductive substrate
203 or a mounting process for mounting a conductive
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member on the substrate 203. The conductive member may
include a first electrode unit 221 and a second electrode unit
222.

[0130] The front cap 210 including the first and second
electrode units 221 and 222 may be coupled to a head
housing 201.

[0131] The head housing 201 is configured to facilitate
easy contact of the front cap 210 including the first and
second electrode units 221 and 222 projected from the skin
care device 100 with the skin and form an electric control
unit for mounting electronic components including the sub-
strate 203 therein.

[0132] The substrate 203 may form an electrical circuit for
applying a voltage to the first and second electrode units 221
and 222.

[0133] A connector 202 may be configured to electrically
connect the substrate 203 with the front cap 210.

[0134] A rear cap 204 may define a rear surface of the tip
head 200. The rear cap 204 may include a magnetic material
for detachably coupling to the main body 300.

[0135] FIG. 7 is a diagram illustrating another embodi-
ment of the tip head 200 provided in the skin care device
100.

[0136] As another embodiment of the tip head 200
coupled to the skin care device 100 to perform preset
functions, a deep-skin-part module 2005 is disclosed and the
deep-skin-part module 200a is configured to perform only
deep skin part care, not double care for the skin surface and
the deep skin part simultaneously.

[0137] A first electrode unit 221 provided in the skin
surface-deep skin part may be replaced by a third electrode
unit 223.

[0138] The third electrode unit 223 may be arranged in the
same position to the first electrode unit 221 but it has a linear
pattern, not a dot-pattern.

[0139] Inother words, electrodes 211 of the third electrode
unit 223 have a relatively large area, compared with the
electrodes 211 of the first electrode unit 211.

[0140] Accordingly, the third electrode unit 223 may
facilitate high frequency care for the deep skin part, not the
skin surface.

[0141] The third electrode unit 223 may include a plurality
of electrodes 211 disposed in a multi-layer shape.

[0142] A lateral area of the multi-layer may be exposed to
the skin contact surface.

[0143] FIG. 8 is a sectional diagram schematically illus-
trating the tip head. 200

[0144] The sensing unit 230 may include a temperature
sensor 230a configured to measure the skin temperature; and
a moisture sensor configured to figure out a moisturized state
of the skin.

[0145] As one typical example of the moisture sensor, a
BIA (Bioelectric Impedance Analysis) sensor may be pro-
vided. The BIA sensor 230B may be configured to measure
body water and a fat amount by measuring a resistance
value.

[0146] The other components of the sensing unit 230 may
be provided in the replaceable type module tip head 200,
except a sensor probe 231.

[0147] In other words, only the sensor probe 231 of the
sensing unit 230 may be provided outside the front cap 210
via through hole 2101 of the front cap 210.

[0148] As the other components of the sensing unit 230
are provided in the tip head 200, except the sensor probe
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231, the user’s feeling of irritation and the measurement
error generated by external noise may be minimized.
[0149] The sensor probe 231 may be provided between the
inner electrode 2224 and the outer electrode 2225 of the
second electrode unit 222, to directly contact with the user’s
skin.

[0150] Especially, in case of using the temperature sensor
230a, the most heat is generated in an area near the inner
electrode 222a of the combined replaceable module in
accordance with the embodiment. Considering the safety
stability, it is necessary for the probe 231 of the temperature
sensor 230 to measure the largest heat generation point and
the temperature sensor 2304 may be provided in the largest
heat generation point.

[0151] The temperature sensor probe 231a may be formed
of metal so as to transmit the temperature of the skin surface
to the temperature sensor 230a. The BIA sensor probe 231B
may be formed of metal so as to transmit a resistance state
of the skin surface to the moisture sensor.

[0152] Examples of the temperature sensor probe 231a or
the BIA sensor probe 231A may include gold (Au) and
copper (Cu).

[0153] Based on the reasons mentioned above, the sensor
probe 231 of the sensing unit 230 may replace one or more
electrodes 211 of the array provided in the first electrode unit
221. In other words, the array electrode 221 of the first
electrode unit 221 and the sensor probe 231 may have the
same terminal, except the circuit configuration.

[0154] Inthis instance, the design improvement effect may
be expected.
[0155] The BIA sensor 230B may be configured to trans-

mit a signal to the controller 242 via a converter 242. The
controller 242 may be implemented to perform the control
related with the skin care based on the skin temperature
measured by the temperature sensor 230a and the skin
resistance measured by the BIA sensor 230B. In other
words, the controller 242 may control whether to apply a
voltage to the first electrode unit 221 and the second
electrode unit 222 and the period and intensity of the applied
voltage.

[0156] The controller 242 may mean the concept including
a memory device of a microprocessor having a calculation
process unit and interface circuit.

[0157] FIG. 9 is a conceptual diagram illustrating a cou-
pling surface between the tip head 200 and the main body
300 and a signal pattern of a recognition unit 311.

[0158] FIG. 9(a) illustrates an area of the rear cap 204
provided in the tip head 200 and FIG. 9(5) illustrates a
module coupling surface 302 of the main body 300. FIG.
9(c) illustrates examples of the signal value recognized by
the recognition unit 311.

[0159] As mentioned above, the tip head 200 of the skin
care device 100 may be provided as the replaceable module
type.

[0160] The replaceable module may be an invasive type
module having a micro-needle although not shown as well
as the skin surface-skin deep part combined module 200a or
the deep skin part module 2005 mentioned above.

[0161] The invasive type module may include a structure
configured to supply an element for generating a specific
effect to the skin.

[0162] The user may couple a proper tip head 200 for use
to the main body 300.
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[0163] A pattern unit 215 and a recognition unit 311 may
be provided for the skin care device 100 to recognize which
one is coupled out of the diverse tip heads 200.

[0164] The recognition unit 311 may be provided in a
module coupling surface 302 of the main body 300 to the tip
head 200. The recognition unit 311 may include a plurality
of terminals.

[0165] The pattern unit 215 may be provided in the tip
head 200 and electrically connected with the plurality of the
terminals 3111 provided in the recognition unit 311.
[0166] The recognition unit 311 and the pattern unit 215
may be directly connected with the electrodes 211 config-
ured to perform the command based on the voltage signal
applied by the controller 242 or auxiliary electrodes 211 may
be provided to perform the recognition.

[0167] The controller 242 may be configured to recognize
the type of the tip head 200 based on the type of the pattern
unit 215 coupled to the recognition umt 311.

[0168] When a pattern of a paternal unit terminal 2151
connected with a pattern unit terminal 2151 of the recogni-
tion unit 311 is corresponding to a preset pattern, the
controller 242 may recognize that the connected module is
a preset type module.

[0169] For example, it is assumed that there are four
terminals 3111 of the recognition unit 311. A pattern unit
terminal 2151 of the skin surface-deep skin part combined
module 200a may be electrically connected with the first and
second terminals 3111 of the recognition unit 311. The
controller 242 recognizes that as 1100 and that the skin
surface-deep skin part combined module 200z is coupled,
corresponding to a preset pattern stored in the memory (160,
see FIG. 1).

[0170] The embodiment is not limited thereto and the
coupled replaceable module type may be recognized by
corresponding the diverse examples.

[0171] Meanwhile, the recognition unit 311 and the pat-
tern unit 215 are not only the structure for simply recogniz-
ing the tip head but also the passage for supplying currents
for driving the skin care.

[0172] The recognition unit 311 and the pattern unit ter-
minal 2151 may use a different resistance element or a
different capacitance element. Alternatively, the wiring may
be differentiated to recognize the cut or connection of the
circuit.

[0173] Referring to FIG. 4 again, the user input unit 321
may be provided in the main body 300.

[0174] An automatic conversion key may be configured to
allow the user to select a care mode, when a deep skin part
care and a skin surface care are selectable by the user. For
example, when the key is pressed one time, only the deep
skin part care is performed. When the key is pressed one
more, only the skin surface care is performed. When the key
is pressed three times serially, the deep skin part care and the
skin surface care are performed simultaneously by applying
voltages to the first electrode unit 221 or the second elec-
trode unit 222.

[0175] In case of performing only the deep skin part care
or the skin surface care, unnecessary care is omitted and the
power consumption is minimized, compared with the case of
performing the simultaneous care for the skin surface and
the deep skin part.

[0176] An interval select key is configured for the user to
select an interval of the applied voltage. When the interval
select key is pressed once, a voltage is applied consistently.
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When the key is pressed one more, the voltage is applied at
intervals of several seconds. When the key is pressed one
more, in other words, three times serially, the voltage is
applied at intervals of several minutes.

[0177] Such the voltage application intervals may be pre-
set by the user’s selection and the coupled module.

[0178] When the voltage applying intervals proper to the
deep skin part or skin surface care is different from the
voltage applying intervals proper to the intensive deep skin
part care, the controller 242 may control the power supply
unit to supply the power, corresponding to the preset inter-
vals.

[0179] The applied voltage may be preset to be differently
applied according to the type of the coupled care module.
[0180] The main body 300 may include a haptic unit for
generating vibration and a display unit 331 for outputting an
image, as the output unit. The haptic unit may include a
vibration module for generating vibration.

[0181] The skin care device 100 may perform diverse
alarm functions by using the output unit.

[0182] For example, the user may be warned when the
skin care device 100 is not moving for a preset time period
during the driving.

[0183] At this time, so as to sense whether the skin care
device 100 is moving, the main body 300 may include a
motion sensor (133, see FIG. 1) such as a gyro-sensor or an
acceleration sensor to sense the location or variation of the
location or direction.

[0184] Such warning may be realized by the haptic unit
341 or the display unit 331 mentioned above or an alarm
sound may be output via a speaker.

[0185] The user is notified that the skin is likely to be
damaged by the continuous stimulation applied to a specific
point of the skin indirectly by the warning alarm which
requires the user’s moving the skin care device, so that he or
she can move the location of the skin care device 100.
[0186] FIG. 10 is a diagram illustrating one embodiment
of the skin care device 100.

[0187] The haptic unit 341 may include a plurality of
vibration modules 3411. The vibration module 3411 means
the unit configured to generate vibration independently.
When the plurality of the vibration modules 3411 are spaced
a preset distance part within the main body 300, the con-
troller 242 may independently drive the vibration modules
3411 to generate various combinations of vibration patterns
which can be distinguished by the user.

[0188] The haptic unit 341 including the plurality of the
vibration module 3411 may be used in generating an alarm
for inducing a travelling direction of the care.

[0189] For example, the vibration modules 3411 are pro-
vided in four points in all directions of the skin care deice
100 and the controller 242 controls the vibration module
3411 to generate vibration corresponding to an intended
direction, so that the user can be induced to move the skin
care device 100 toward the intended direction. As well as the
haptic unit 341, the display is controlled to display a skin
area which needs more care on the display visually.

[0190] The algorithm for calculating the movement induc-
ing direction may be realized by the motion sensor (133, see
FIG. 1) and the temperature sensor 230a.

[0191] For example, the user is induced to start to use the
skin care device 100 at one point of the face skin. The
movement of the motion sensor is activated from the
moment when the user contacts the skin care device 100
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with the skin surface and it is approximately calculated
whether the skin care device 100 is moved around all of the
desired area of the face skin surface.

[0192] Alternatively, a relative location to the skin area is
calculated and it is then calculated based on the calculated
relative location whether skin care is performed over all of
the desired skin area. The detailed algorithm will be
described later.

[0193] FIG. 11 is a diagram schematically illustrating a
temperature distribution area according to a skin area.
[0194] Temperature distribution data for the skin area 401
may be used in figuring out a relative location with respect
to a skin area of the skin care device 100, especially, the face
skin area.

[0195] The skin temperature distribution commonly
shows a different relative distribution for each skin area 401.
Accordingly, such the temperature distribution data is com-
pared with the measured temperature and the location of the
skin care device 100 may be figured out based on the result
of the comparison.

[0196] The temperature distribution data for the skin area,
especially, the face skin area 401 may be pre-stored in the
memory (160, see FIG. 1). The temperature distribution data
according to the skin area 401 may be generated by the user
interface preset at the first use of the skin care device.
[0197] Alternatively, the temperature distribution is sim-
ply divided into a preset number of ranges and data about the
temperature distribution area 401 may be formed, corre-
sponding to each of the ranges. Each boundary shape of the
temperature distribution areas 401 may be a comparison
reference.

[0198] The controller 242 is configured to make data about
the skin temperature change according to the location and
direction change of the skin care device 100 sensed by the
motion sensor and the location and direction change sensed
by the temperature sensor 230a. Hence, the controller 242
compares the data with the stored temperature distribution
data and determines the current location of the skin care
device 100 based on the result of the comparison.

[0199] The controller 242 calculates the skin area which
needs care based on a locus of relative locations on the skin
area and compares the calculated skin area with a relative
location to the calculated skin area to calculate a moving
direction.

[0200] Corresponding ones of the vibration modules to the
calculated moving direction are controlled to generate vibra-
tion.

[0201] Various variations and modifications are possible
in the component parts and/or arrangements of the subject
combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to varia-
tions and modifications in the component parts and/or
arrangements, alternative uses will also be apparent to those
skilled in the art.

[0202] As the present features may be embodied in several
forms without departing from the characteristics thereof, it
should also be understood that the above-described embodi-
ments are not limited by any of the details of the foregoing
description, unless otherwise specified, but rather should be
considered broadly within its scope as defined in the
appended claims, and therefore all changes and modifica-
tions that fall within the metes and bounds of the claims, or
equivalents of such metes and bounds, are therefore
intended to be embraced by the appended claims.
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What is claimed is:

1. A skin care device comprising:

a main body;

a tip head projected from the main body:

a front cap defining a front surface of the tip head;

a first electrode unit comprising a plurality of pin-elec-
trodes aligned in an array in the front surface of the
front cap;

a second electrode unit comprising a positive electrode
and a negative electrode which are dividedly aligned on
both sides of the first electrode unit; and

a controller to control a high frequency voltage to be
independently applied to the first electrode unit and the
second electrode unit.

2. The skin care device of claim 1,

wherein the first electrode unit array is donut-shaped, and

wherein the positive electrode and the negative electrode
of the second electrode unit are divided into an inner
area and an outer area of the donut shape.

3. The skin care device of claim 2, further comprising:

a sensing unit provided in the tip head to expose a sensor
probe to the front surface of the front cap via the front
cap.

4. The skin care device of claim 3, wherein the sensor
probe is provided in an area between the positive electrode
and the negative electrode of the second electrode unit.

5. The skin care device of claim 4, wherein the sensor
probe is provided instead of one or more of the terminals
provided in the array of the first electrode unit.

6. The skin care device of claim 3,

wherein the sensing unit comprises a temperature sensor
to measure skin temperature and a moisture sensor to
measure skin moisture, and

wherein the controller determines whether to apply a
voltage and differentiate the intervals and intensity of
the applied voltage based on a temperature value mea-
sured by the temperature sensor and a moisture value
measured by the moisture sensor.

7. The skin care device of claim 1, further comprising:

a temperature sensor to measure skin temperature;

a memory in which temperature distribution data accord-
ing to skin areas is stored; and

a motion sensor to sense location or direction change of
the skin care device,

wherein the controller compares the skin temperature
change according to the sensed location and direction
change with the temperature distribution data and
determines a relative location within a skin area based
on the result of the comparison.

8. The skin care device of claim 7, further comprising:

a haptic unit comprising a plurality of vibration modules
spaced a preset distance from each other,

wherein the controller calculates a skin area which needs
care based on a locus of the relative locations within the
skin areas,

wherein the controller calculates a moving direction by
comparing the calculated skin area which needs care
with the relative location, and

wherein the controller controls corresponding one or more
of the vibration modules in the calculated moving
direction to generate vibration.

9. The skin care device of claim 1, further comprising:

a module coupling surface detachably coupled to a top of
the tip head,
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a surface cap provided in the tip head to contact with the
module coupling surface;

a recognition unit provided in the module coupling sur-
face and comprising a plurality of terminals; and

a pattern unit provided in a rear cap of the tip head and
electrically connected with one or more of the terminals
provided in the recognition unit,

wherein the controller recognizes a signal value according
to the arrangement of the one or more electrically
connected terminals.

10. The skin care device of claim 9, further comprising:

a memory in which a preset value for a care mode
corresponding to the signal value is stored,

wherein the controller selects a care mode of the memory,
corresponding to the recognized signal value, and
determines whether to control the first electrode unit
and the second electrode unit to apply a voltage and
differentiate the intervals and intensity of the applied
voltage.
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