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PORTABLE ELECTRONIC DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a portable elec-
tronic device using rotatory power of a ring.

BACKGROUND ART

[0002] Electronic devices may be generally classified as
stationary electronic devices or portable electronic devices
according to their mobility. Various types of portable elec-
tronic devices are currently used including a portable ter-
minal capable of making a call using mobile communication
such as a cellular phone and a smartphone, a portable audio
device such as a portable CD player and MP3, a notebook,
a tablet PC, and the like.

[0003] Recently, in order to make a user more easily carry
a portable electronic device, a size of the portable electronic
device is more reduced. In particular, a portable electronic
device capable of being worn on a body of a user is
appearing. For example, wearable electronic devices such as
a bracelet/watch-type communication device, a Bluetooth
earphone, and a sunglass-type electronic device capable of
being worn on a body of a user are appearing.

[0004] However, since it is difficult to provide power to a
portable electronic device using a wire, the portable elec-
tronic device operates using stored power in a manner of
being equipped with its own battery. In this case, since a size
of the battery relates to hours of use, if a high-capacity
battery is used, it may have a problem that a size of the
portable electronic device increases. Hence, to secure hours
of use of the electronic device is turned out as an important
task.

DISCLOSURE OF THE INVENTION

Technical Problem

[0005] An object of the present invention is to provide an
electronic device capable of minimizing capacity of a bat-
tery of the portable electronic device and performing self-
charging to secure hours of use.

Technical Solution

[0006] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, according to one embodi-
ment, a portable electronic device includes a first housing of
a ring shape, a second housing having a ring shape corre-
sponding to the first housing and is arranged to a side of the
first housing in parallel, a charging coil embedded in the first
housing and wound along the ring shape of the first housing,
a plurality of magnets deployed to the second housing, and
if the second housing rotates with respect to the first hous-
ing, a battery charged using a current flowing through the
charging coil.

[0007] The portable electronic device can further include
ball bearings which are positioned between the first housing
and the second housing to assist the second housing to
rotate.

[0008] An inner side of the second housing includes a
material of low friction force and an inner side of the first
housing can include a material of high friction force.
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[0009] A size of a circle formed by an inner side of the
second housing can be configured to be greater than a size
of a circle formed by an inner side of the first housing.

[0010] An inner side of the second housing may have a
slope inclined to an outer side of the second housing as
getting far from the first housing.

[0011] The second housing can be deployed to both sides
of the first housing as a pair.

[0012] The portable electronic device includes a first part
mounted in a manner of being adjacent to an outer side of the
first housing or the first part mounted in a manner of being
exposed to the outer side, a second part mounted in a manner
of being adjacent to an inner side of the first housing or the
second part mounted in a manner of being exposed to the
inner side, and a flexible board configured to connect the
first part, the second part, and the battery while being
positioned at the inside of the first housing.

[0013] In this case, a part of the flexible board overlapped
with the first part is bent in a direction of the inner side of
the first housing and a part of the flexible board overlapped
with the second part can be bent in a direction of the outer
side of the first housing.

[0014] The flexible board includes an insulation film, a
first electrode formed on one side of the insulation film, and
a second electrode formed on one side of the insulation film
in a manner of being separated in a length direction of the
insulation film. In this case, the first electrode and the second
electrode are respectively contacted with the first part and
the second part in a manner that the insulation film is twisted
between the first electrode and the second electrode to make
the first electrode and the second electrode face an opposite
direction.

[0015] The portable electronic device can further include
a plurality of body fat measuring terminals formed on an
outer side of the first housing.

[0016] The portable electronic device can further include
an electrocardiogram sensor formed on an inner side of the
first housing.

[0017] The electrocardiogram sensor can include a pair of
electrocardiogram sensor terminals deployed to the inner
side of the first housing to make the terminals face each
other.

[0018] The portable electronic device can further include
a wireless communication unit configured to connect an
external terminal, a plurality of LEDs mounted on an outer
side of the first housing, and if event information is received
via the wireless communication unit, a controller configured
to control the event information to be provided to a user by
controlling color, a turn-on order, a turn-on count, and the
like of a plurality of the LEDs.

[0019] The portable electronic device can further include
a controller configured to supply a current flowing through
the charging coil to the battery in a charging mode and the
controller configured to control the portable electronic
device according to a direction or an amount of the current
flowing through the charging coil in a user input mode.

[0020] The portable electronic device can further include
a wireless communication unit configured to connect an
external terminal. In this case, if event information is
received via the wireless communication unit, the controller
can switch a mode into the user input mode.
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Advantageous Effects

[0021] According to the present invention, since it is able
to minimize a battery size of a portable electronic device and
simply perform self-charging, it is able to use the portable
electronic device for a long time.

[0022] According to the present invention, since a sensor
located at the inside of a portable electronic device is
combined with a body of a user in a manner of being adhere
to the body, it is able to consistently measure bio-informa-
tion such as an electrocardiogram, a body temperature, and
the like.

[0023] 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 way of
illustration 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 descrip-
tion.

DESCRIPTION OF DRAWINGS

[0024] FIG.1is a block diagram for explaining a portable
electronic device according to the present invention;
[0025] FIG. 2 is a perspective diagram for a portable
electronic device according to the present invention;
[0026] FIG. 3 is a cross-sectional diagram for a portable
electronic device in length direction according to the present
invention;

[0027] FIG. 4 is an exploded diagram for a portable
electronic device according to the present invention;
[0028] FIG. 5 is a cross-sectional diagram for a portable
electronic device in width direction according to the present
invention;

[0029] FIG. 6 is a diagram illustrating a usage example of
a portable electronic device according to the present inven-
tion;

[0030] FIG. 7 is a diagram illustrating a flexible board of
a portable electronic device according to the present inven-
tion.

BEST MODE

Mode for Invention

[0031] Description will now be given in detail according
to exemplary embodiments disclosed herein, with reference
to the accompanying drawings. For the sake of brief descrip-
tion with reference to the drawings, the same or equivalent
components may be provided with the same reference
numbers, and description thereof will not be repeated. In
general, a suffix such as “module” and “unit” may be used
to refer to elements or components. Use of such a suffix
herein is merely intended to facilitate description of the
specification, and the suffix itself is not intended to give any
special meaning or function. In the present disclosure, that
which is well-known to one of ordinary skill in the relevant
art has generally been omitted for the sake of brevity. The
accompanying drawings are used to help easily understand
various technical features and it should be understood that
the embodiments presented herein are not limited by the
accompanying drawings. As such, the present disclosure
should be construed to extend to any alterations, equivalents
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and substitutes in addition to those which are particularly set
out in the accompanying drawings.

[0032] It will be understood that although the terms first,
second, etc. may be used herein to describe various ele-
ments, these elements should not be limited by these terms.
These terms are generally only used to distinguish one
element from another.

[0033] It will be understood that when an element is
referred to as being “connected with” another element, the
element can be directly connected with the other element or
intervening elements may also be present. In contrast, when
an element is referred to as being “directly connected with”
another element, there are no intervening elements present.
[0034] A singular representation may include a plural
representation unless it represents a definitely different
meaning from the context.

[0035] Terms such as “include” or “has” are used herein
and should be understood that they are intended to indicate
an existence of several components, functions or steps,
disclosed in the specification, and it is also understood that
greater or fewer components, functions, or steps may like-
wise be utilized.

[0036] FIG. 1is a block diagram for explaining a portable
electronic device 100 according to the present invention and
FIG. 2 is a conceptual diagram for a portable electronic
device 100 according to the present invention seen from a
different direction.

[0037] The portable electronic device 100 can include
housings 110/120 constructing the exterior of the portable
electronic device, a wireless communication unit 170
mounted on the housings 110/120, an input unit 160, a
sensing unit 140, an output unit 150, a controller 180, and a
power supply unit 190.

[0038] It is understood that implementing all of the illus-
trated components in The FIG. 1 is not a requirement, and
that greater or fewer components may alternatively be
implemented.

[0039] More specifically, the wireless communication unit
170 typically includes one or more modules which permit
wireless communications between the portable electronic
device 100 and a wireless communication system, commu-
nications between the portable electronic device 100 and
another portable electronic device, communications
between the portable electronic device 100 and an external
server. Further, the wireless communication unit 170 typi-
cally includes one or more modules which connect the
portable electronic device 100 to one or more networks.
[0040] To facilitate such communications, the wireless
communication unit 170 includes at least one selected from
the group consisting of a broadcast receiving module, a
mobile communication module, a wireless Internet module,
a short-range communication module, and a location infor-
mation module.

[0041] The sensing unit 140 is typically implemented
using one or more sensors configured to sense internal
information of the portable electronic device 100, the sur-
rounding environment of the portable electronic device 100,
user information, and the like.

[0042] For example, the sensing unit 140 may include at
least one selected from the group consisting of a touch
sensor, an acceleration sensor, a magnetic sensor, a G-sen-
sor, a gyroscope sensor 143, a motion sensor, an RGB
sensor, a finger scan sensor, a ultrasonic sensor, an optical
sensor, a microphone, a battery gauge, an environment
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sensor (e.g., a barometer, a hygrometer, a thermometer, a
radiation detection sensor, a thermal sensor, a gas sensot,
etc.), and a biometric sensor such as a body fat measuring
sensor 141 and an electrocardiogram sensor.

[0043] Meanwhile, the portable electronic device 100 dis-
closed in the present specification may be configured to
utilize information obtained from two or more sensors of the
sensing unit 140, and combinations thereof.

[0044] The output unit 150 is typically configured to
output various types of information, such as audio, video,
tactile output, and the like. The output unit 150 can include
at least one selected from the group consisting of an optical
output unit 151, a display unit 152, an audio output unit 153,
and a haptic module 153.

[0045] The optical output unit 151 consists of a plurality
of lamps. In case of using LED, it may variously control
color and brightness. The optical output unit 151 can provide
not only a design function but also various informations
according to color and brightness. For example, if a text
message is received, the optical output unit is turned on in
green color. If a phone call is received, the optical output
unit can be turned on in blue color.

[0046] The display unit 152 displays (outputs) information
processed in the portable electronic device 100. For
example, the display unit 152 can display execution screen
information of an application program executed in the
portable electronic device 100 or Ul (user interface) and
GUI (graphic user interface) information according to the
execution screen information.

[0047] The display unit 152 can include a touch sensor
configured to sense a touch touched on the display unit 152
to receive a control command input by a touch scheme. If a
touch is inputted on the display unit 152, the touch sensor
senses the touch and the controller 180 can generate a
control command in response to the touch. Contents inputted
by a touch scheme may correspond to a text message, a
number, or a menu item capable of being indicated or
designated in various modes.

[0048] Meanwhile, the touch sensor can be deployed
between a window 151¢ and a display (not depicted)
mounted on a rear side of the window 151a in a manner of
being configured in a film form equipped with a touch
pattern. Or, the touch sensor may correspond to a metal wire
directly patterned on the rear side of the window 151a. Or,
the touch sensor and the display can be configured as a
unibody. For example, the touch sensor can be mounted on
aboard of the display or can be embedded in the display. The
display unit 152 may form a touch screen together with the
touch sensor. In this case, the touch screen may function as
a user input unit.

[0049] The input unit 160 can include a user input unit for
inputting a control command of a user similar to a touch pad
161 and a button 162. Besides, the input unit can include a
camera for inputting a video signal or a microphone for
inputting an audio signal. An audio data or an image data
collected by the input unit 160 is analyzed and can be
processed as a control command of a user.

[0050] The controller 180 typically functions to control
overall operation of the portable electronic device 100, in
addition to the operations associated with the application
program. The controller 180 may provide or process infor-
mation or functions appropriate for a user by processing
signals, data, information and the like, which are inputted or
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outputted by the aforementioned various components, or
activating application programs stored in the memory 185.
[0051] The controller 180 controls some or all of the
components mentioned earlier in FIG. 1 to drive an appli-
cation program stored in the memory 185. Moreover, in
order to drive the application program, the controller 180
may operate two or more components among the compo-
nents included in the portable electronic device 100 by
combining the components with each other.

[0052] The memory 185 is typically implemented to store
data to support various functions of the portable electronic
device 100. For instance, the memory 170 may be config-
ured to store a plurality of application programs (or, appli-
cations) executed in the portable electronic device 100, data
or instructions for operations of the portable electronic
device 100, and the like. Some of these application programs
may be downloaded from an external server via wireless
commuication.

[0053] The power supply unit 190 receives external power
or internal power under the control of the controller 180 and
supplies power to each of the components included in the
portable electronic device 100. The power supply unit 190
may include a battery 191, and the battery 191 may be
configured to be embedded in the portable electronic device,
or configured to be detachable from the portable electronic
device. In order to charge the battery 191, a charging
terminal 193 configured to be connected with an external
power source can be installed in a manner of being exposed
to an outer side of a housing. According to the present
invention, in order to use the portable electronic device 100
even in a situation that charging is unavailable, the portable
electronic device 100 can further include an independent
electric power module.

[0054] At least a part of the components may cooperate to
operate the portable electronic device 100, control the por-
table electronic device 100, or implement a control method
according to various embodiments described in the follow-
ing. The operation, the control, or the control method of the
portable electronic device 100 can be implemented on the
portable electronic device 100 by driving at least one or
more applications stored in the memory 185.

[0055] The portable electronic device 100 according to the
present invention is explained in more detail with reference
to FIG. 2 in the following. The portable electronic device
100 according to the present invention has a ring shape of
which the center is empty and can be worn on a finger of a
user. If a size of the ring is increased, the ring can also be
worn on an arm. Yet, the present embodiment is explained
on the basis of a ring-type portable electronic device 100
configured to be worn on a finger.

[0056] According to the present invention, an optical
output unit 151 or a display unit 152 (refer to FIG. 4)
configured to provide information to a user can be posi-
tioned at the outer side of the portable electronic device 100.
The optical output unit 151 is turned on according to
information received by the wireless communication mod-
ule 170 and can provide various informations according to
color and brightness. Referring to FIG. 2, although the
optical output unit 151 is configured by 4 LED lamps, by
which the present invention may be non-limited. The num-
ber of lamps and the arrangement of the lamps may vary.
[0057] The portable electronic device 100 may further
include a display unit 152 in addition to the optical output
unit 151. In order to implement a curved surface, it may use
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OLED (organic light emitting diode). If the OLED is used as
a display, since power consumption is big, a problem of
quickly consuming a battery 191 may exist. In order to solve
the problem, the display 152 can be implemented using
E-ink.

[0058] It may be able to implement a touch screen by
laminating the display unit 152 with a touch pad 161. Due
to the characteristic of the ring-shape wearable terminal, the
touch screen can be easily contacted with a body of a user.
Hence, it may be able to selectively activate or deactivate a
touch input function.

[0059] Unlike a general display, E-ink is flexible as much
as certain level and is implemented by deploying micro
capsules equipped with a black particle and a white particle
between two electrode layers. Once the particles are moved,
although the particles are not continuously electrified, a
screen can be maintained. In particular, it is able to maintain
standby power close to 0.

[0060] And, a body fat measuring sensor 141 for measur-
ing body fat can be further installed in the outer side of the
portable electronic device 100. The body fat measuring
sensor 141 can calculate body fat by contacting two or more
electrodes to a body of a user and measuring impedance by
passing an electric current through the body of the user. If
more parts are contacted with the body of the user, a more
precise measurement result can be obtained. Yet, it may still
be able to measure a body fat using two electrodes.

[0061] For example, when the portable electronic device
100 is worn on an index finger of a left hand, if one electrode
of the body fat measuring sensor 141 is contacted with a
different finger (e.g., a thumb) and another electrode of the
body fat measuring sensor 141 is contacted with a right
hand, an electric current is passed through two arms and an
amount of body fat can be measured.

[0062] FIG. 3 illustrates a cross section cut along with the
circumference of the portable electronic device shown in
FIG. 2. A charging terminal 153 and an electrocardiogram
sensor 142 can be installed in the inner side of housings
110/120.

[0063] The electrocardiogram sensor 142 can measure
strength of a hear beat, a pulse, and the like by measuring an
electric potential of a body surface which occurs when a
heart beats. When an electrocardiogram is examined in
general, in order to measure the electric potential, a pair of
tongs is used to contact with a finger or a toe. Since the
electrocardiogram sensor 142 according to the present
invention is positioned at the inner side of the housing
110/120, if a portable electronic device is worn on a finger,
the sensor can be adhere to the skin of a user. Since a pair
of electrocardiogram sensors 142 is deployed in the inner
side of the housing 110/120 in a manner of being divided to
make the electrocardiogram sensors face each other, it may
be able to obtain an effect similar to a case of picking up a
finger using a tongs when a general electrocardiogram is
measured.

[0064] Since it is able to perform user authentication using
the electrocardiogram sensor 142, if the electrocardiogram
sensor 142 is installed in the portable electronic device, it
may be able to prevent the portable electronic device from
being used by a third party. When a patient having a cardiac
disorder wears the portable electronic device and consis-
tently measures an electrocardiogram, if a result measured
by the electrocardiogram sensor 142 is abnormal, the por-
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table electronic device transmits a danger signal and may be
able to give first aid to the patient.

[0065] A charging terminal 153 for charging an embedded
battery 191 can be further installed in the inner side of the
portable electronic device. If the charging terminal 153 is
exposed to the outer side, since it is not aesthetically good,
the charging terminal can be installed in the inner side of the
portable electronic device. Yet, due to the characteristic of
the portable electronic device 100, when capacity of the
battery is insufficient, it is unable to immediately charge the
battery. Hence, it may have an independent electric power
system 1921/1922.

[0066] In general, an independent electric power device
uses a method of converting kinetic energy into electric
power using rotatory power. In general, when a spin struc-
ture is installed in a general electronic device, in most cases,
a large space is required and a handle is protruded from an
electronic device, thereby decreasing portability. On the
contrary, since the portable electronic device 100 according
to the present invention has housings 110/120 of a ring
shape, it may be able to implement a spin structure using the
housings.

[0067] FIG. 4 is an exploded diagram for a portable
electronic device 100 separated into a first housing 110 and
a second housing according to the present invention and
FIG. 5 is a cross-sectional diagram for a portable electronic
device in width direction according to the present invention.
[0068] A housing of the present invention includes a first
housing 110 equipped with electronic devices and a second
housing 120 of a ring shape of a size corresponding to the
second housing 120. The aforementioned optical output unit
151, the display unit 152, the battery 191, the controller 180,
and the like can be deployed in the first housing. The second
housing 120 is deployed in a side direction of the first
housing 110 and is combined with the first housing 110
while the second housing is capable of rotating on the basis
of the center of a ring,

[0069] The second housing 120 is combined with the first
housing 110 while the second housing is capable of rela-
tively rotating. As shown in FIG. 4, a pair of second
housings can be installed in the left side and the right side
of the first housing. Or, the second housing can be installed
in one side of the first housing only. When a pair of the
second housings is installed in the left side and the right side
of the first housing, a pair of the second housings may rotate
at the same time in a manner of being connected with each
other. Or, a pair of the second housings may separately rotate
as well. FIG. 6 is a diagram illustrating a state that the
portable electronic device 100 according to the present
invention is worn on a user. The user wears the portable
electronic device on a finger and may be able to rotate the
second housing 120 using a different finger.

[0070] In order to make an inner side of the first housing
110 to be contacted with a finger of a user while the second
housing is to be separated from the finger of the user, it may
be able to configure a size of a circle formed by an inner side
of the second housing to be greater than the first housing
110. Or, as shown in FIG. §, it may be able to configure the
inner side of the second housing to make a slope to make the
inner side of the second housing 120 not to be contacted with
the finger of the user.

[0071] In order to make the slope of the second housing
120 form a continuous side with the first housing 110, a part
contacted with the first housing 110 may have a size iden-



US 2019/0131812 Al

tical to a size of the first housing 110. As getting far from the
first housing 110, it may have a slope inclined to an outer
side (top side in the drawing) of the second housing 120.
[0072] On the other hand, it may form a bump on the outer
side of the second housing 120 to increase frictional force
when a user pushes and rotates the second housing.

[0073] On the other hand, in order to maintain a state that
the first housing 110 is fixed at a finger, it may use a material
of high frictional force for the inner side of the first housing
110. Yet, if the friction force is too high, it is difficult to get
the portable electronic device off from a finger. In particular,
it may provide friction force as much as not rotating the first
housing 110 when the second housing 120 rotates.

[0074] Or, it may use a material of low friction force for
an opening direction of a ring and use a material of high
friction force for a circumference direction of the ring. It
may differently implement friction force according to a
direction using a tiny bump direction on a surface.

[0075] In order to make the second housing 120 rotate for
the first housing 110, ball bearings 125 can be deployed
between the first housing 110 and the second housing 120.
The ball bearings 125 correspond to materials of a ball shape
interposed between two materials. In order to make the
second housing 120 smoothly rotate for the first housing
110, the ball bearings 125 are rotating.

[0076] The first housing 110 includes a charging coil 1921
wound along with a ring of the first housing 110 and the
second housing 120 includes magnets 1922 deployed along
with a ring of the second housing 120. As shown in FIG. 5,
the magnets 1922 can be deployed in the vicinity of the
charging coil 1921. A plurality of the magnets 1922 can be
deployed in a manner of being separated from each other
with a prescribed distance.

[0077] If the second housing 120 rotates, positions of the
magnets 1922 change and a magnetic field formed by the
magnets 1922 changes. Induced current flows through the
charging coil 1921 according to the change of the magnetic
field and it may charge the battery 191 using the induced
current flowing through the charging coil 1921.

[0078] The induced current can be flowed through the
charging coil 1921 not only by a method of changing the
magnetic field generated by the magnetics 1922 by rotating
the second housing 120 but also by a method of settling
down the portable electronic device on a wireless charging
device. By doing so, it may be able to charge the battery 191.

[0079] According to the present invention, it may be able
to input a user command using a current flowing through the
charging coil 1921. The portable electronic device 100 can
distinguish a charging mode from a user input mode. The
portable electronic device supplies a current flowing through
the charging coil 1921 to the battery 191 in the charging
mode and can sense a rotation direction of the second
housing 1210 using the current flowing through the charging
coil 1921 in the user input mode.

[0080] A user can control the portable electronic device
100 according to a rotation direction of the second housing
120. For example, if the portable electronic device 100 is
equipped with the display unit 152, the user can rotate the
second housing 120 in a first direction or a second direction
corresponding to an opposite direction of the first direction
to move a screen of the display unit 152 or change a position
of a selection window. If the portable electronic device is
equipped with an audio output unit or is connected with an

May 2, 2019

external audio output device via wireless communication,
the user can adjust volume by rotating the second housing
120.

[0081] Ttmay be able to input a different command accord-
ing to a rotation direction, a rotation speed, and a rotation
level of the second housing 120. If there are two second
housings 120, it may be able to input a different command
using each of the second housings 120.

[0082] A usercan manually change the charging mode and
the user input mode. If a specific event occurs and it is
necessary to receive a user command input, a mode of the
portable electronic device can be automatically changed to
the user input mode.

[0083] The portable electronic device 100 according to the
present invention can include an optical display unit, a
display unit 152, a body fat measuring sensor, and the like
positioned at the outer side of the portable electronic device
100 and includes a charging terminal, an electrocardiogram
sensor 142, and the like positioned at the inner side of the
portable electronic device 100. If the components are
deployed in a manner of being overlapped, although it is
able to deploy more components in the portable electronic
device, thickness of the portable electronic device 100
increases, thereby degrading wearing sensation.

[0084] In order to decrease the thickness of the portable
electronic device 100, as shown in FIG. 3, a component
exposed to the outer side and a component exposed to the
inner side can be deployed in a manner of being dislocated
instead of being overlapped. A flexible board 181 connected
with each of the components is deployed in the inside of the
first housing 110 in a circumference direction of a ring.

[0085] FIG. 7 is a diagram illustrating a flexible board 181
of a portable electronic device 100 according to the present
invention. The flexible board 181 corresponds to a member
where a circuit pattern including an access terminal 1811 is
formed on a surface of an insulation board. The access
terminal 1811 is connected with various components and a
signal can be transmitted and received between components
according to the circuit pattern.

[0086] The flexible board 1811 is deployed in the inner
side of the first housing 110 of a ring shape and an access
surface of each component and the access terminal 1811
exposed to a surface of the flexible board 181 are electrically
connected. In general, a front side of each component is
exposed to the outer side of the first housing 110 and an
access face accessed with the flexible board 181 is deployed
in the rear side of each component. In order to minimize
thickness of the portable electronic device 100, a rear side
(access face) of a component positioned at the outer side of
the first housing 110 and a rear side (access face) of a
component positioned at the inner side of the first housing
110 are positioned at a different height in thickness direction
of the first housing 110.

[0087] In order to connect each of the components of
which a height of an access face s different from each other,
the flexible board 181 is deployed in a manner of being bent.
In this case, since an access face of a component positioned
at the outer side of the first housing 110 faces the inner side
of the first housing 110 and an access face of a component
positioned at the inner side of the first housing 110 faces the
outer side of the second housing 120, a face where each
component is contacted with the flexible board 181 may
have an opposite direction.
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[0088] In particular, the flexible board 181 forms a differ-
ent pattern on both sides. A component positioned at the
outer side of the first housing 110 accesses a first side of the
flexible board 181 and a component positioned at the inner
side of the second housing 120 may access a second side of
the flexible board 181. However, if a different pattern is
formed on both sides of the flexible board 181, it may have
a problem that a manufacturing cost increases.

[0089] In order to solve the problem, an access terminal
1811 contacted with each component is located at one side
of the flexible board 181 and, as shown in FIG. 7, the flexible
board 181 can be deployed in a manner of being twisted.
Since a twisted part 1815 of the flexible board 181 corre-
sponds to a part in which a component is not deployed, there
is no problem in deploying the twisted part 1815.

[0090] If a width of the flexible board 181 of the twisted
part 1815 is narrowly formed compared to a width of a part
at which each of access terminals is positioned, it may be
able to minimize the increase of thickness of the twisted part
1815. In some cases, the twisted part 1815 can be deployed
in a state of being pushed and folded.

[0091] As mentioned in the foregoing description, since it
is able to minimize a battery size of a portable electronic
device 100 and simply perform self-charging, it is able to use
the portable electronic device for a long time.

[0092] And, since a sensor located at the inside of a
portable electronic device is combined with a body of a user
in a manner of being adhere to the body, it is able to
consistently measure bio-information such as an electrocar-
diogram, a body temperature, and the like.

[0093] In the foregoing description, embodiments related
to a control method capable of being implemented in the
portable electronic device 100 have been explained with
reference to the attached drawings. It will be apparent to
those skilled in the art that various modifications and varia-
tions can be made therein without departing from the spirit
and scope of the invention.

[0094] 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.

What is claimed is:

1. A portable electronic device, comprising:

a first housing of a ring shape;

a second housing having a ring shape corresponding to the
first housing and is arranged to a side of the first
housing in parallel;

a charging coil embedded in the first housing and wound
along the ring shape of the first housing;

a plurality of magnets deployed to the second housing;
and

if the second housing rotates with respect to the first
housing, a battery charged using a current flowing
through the charging coil.

2. The portable electronic device of claim 1, further
comprising ball bearings which are positioned between the
first housing and the second housing to assist the second
housing to rotate.
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3. The portable electronic device of claim 1, wherein an
inner side of the second housing comprises a material of low
friction force and wherein an inner side of the first housing
comprises a material of high friction force.

4. The portable electronic device of claim 1, wherein a
size of a circle formed by an inner side of the second housing
is greater than a size of a circle formed by an inner side of
the first housing.

5. The portable electronic device of claim 2, wherein an
inner side of the second housing has a slope inclined to an
outer side of the second housing as getting far from the first
housing.

6. The portable electronic device of claim 1, wherein the
second housing is deployed to both sides of the first housing
as a pair.

7. The portable electronic device of claim 1, further
comprising:

a first part mounted in a manner of being adjacent to an
outer side of the first housing or the first part mounted
in a manner of being exposed to the outer side;

a second part mounted in a manner of being adjacent to an
inner side of the first housing or the second part
mounted in a manner of being exposed to the inner side;
and

a flexible board configured to connect the first part, the
second part, and the battery while being positioned at
the inside of the first housing,

wherein a part of the flexible board overlapped with the
first part is bent in a direction of the inner side of the
first housing and wherein a part of the flexible board
overlapped with the second part is bent in a direction of
the outer side of the first housing.

8. The portable electronic device of claim 7, wherein the
flexible board comprises an insulation film, a first electrode
formed on one side of the insulation film, and a second
electrode formed on one side of the insulation film in a
manner of being separated in a length direction of the
insulation film and wherein the first electrode and the second
electrode are respectively contacted with the first part and
the second part in a manner that the insulation film is twisted
between the first electrode and the second electrode to make
the first electrode and the second electrode face an opposite
direction.

9. The portable electronic device of claim 1, further
comprising a plurality of body fat measuring terminals
formed on an outer side of the first housing.

10. The portable electronic device of claim 1, further
comprising an electrocardiogram sensor formed on an inner
side of the first housing.

11. The portable electronic device of claim 9, wherein the
electrocardiogram sensor comprises a pair of electrocardio-
gram sensor terminals deployed to the inner side of the first
housing to make the terminals face each other.

12. The portable electronic device of claim 1, further
comprising:

a wireless communication unit configured to connect an

external terminal;

a plurality of LEDs mounted on an outer side of the first
housing; and

if event information is received via the wireless commu-
nication unit, a controller configured to control the
event information to be provided to a user by control-
ling color, a turn-on order, a turn-on count, and the like
of a plurality of the LEDs.
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13. The portable electronic device of claim 1, further
comprising a controller configured to supply a current
flowing through the charging coil to the battery in a charging
mode and the controller configured to control the portable
electronic device according to a direction or an amount of
the current flowing through the charging coil in a user input
mode.

14. The portable electronic device of claim 13, further
comprising a wireless communication unit configured to
connect an external terminal, wherein if event information is
received via the wireless communication unit, the controller
is configured to switch a mode into the user input mode.

* % % k¥
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