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(54) WEARABLE TERMINAL

(67)  Thereis disclosed a wearable terminal including
a main body, a main board provided in the main body, a
first touch pad provided in a rear surface of the main
body, a flexible board configured to connect the main
body and the first touch pad to each other, aband coupled
to the main body, wound around a user’s wrist to secure
the main body to the user’s body part, a second touch
pad provided in the other surface of one surface contact-
ing with the user’s body part when the user wears the
band, a flexible board having one end connected to the
second touch pad and the other end connected to the
main board, and a controller configured to extractan elec-
trocardiogram by measuring a difference of electric po-
tentials of body muscles sensed from the first touch pad
and the second touch pad.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Korean Patent
Application No. 10-2014-0115248 filed on September 1,
2014 and 10-2014-0124782 filed on September 19, 2014
in Korea, the entire contents of which is hereby incorpo-
rated by reference in its entirety.

BACKGROUND OF THE DISCLOSURE
Field of the Disclosure

[0002] Embodiments of the present disclosure relates
to a wearable terminal having an ECG (Electrocardio-
gram) sensor and two overlapped antennas.

Background of the Disclosure

[0003] Terminals may be generally classified as mo-
bile/portable terminals or stationary terminals according
to their mobility. Mobile terminals may also be classified
as handheld terminals or vehicle mounted terminals ac-
cording to whether or not a user can directly carry the
terminal.

[0004] Mobile terminals have become increasingly
more functional. Examples of such functions include data
and voice communications, capturing images and video
via a camera, recording audio, playing music files via a
speaker system, and displaying images and video on a
display. Some mobile terminals include additional func-
tionality which supports game playing, while other termi-
nals are configured as multimedia players. More recently,
mobile terminals have been configured to receive broad-
cast and multicast signals which permit viewing of con-
tent such as videos and television programs.

[0005] As such functions become more diversified, the
mobile terminal can support more complicated functions
such as capturing images or video, reproducing music
or video files, playing games, receiving broadcast sig-
nals, and the like. By comprehensively and collectively
implementing such functions, the mobile terminal may
be embodied in the form of a multimedia player or device.
[0006] Considered as personal belongings, diverse
designs are applied to hand-carry mobile terminals to
express personalities of people who possess the hand-
carry mobile terminals.

[0007] A mechanical profile of a conventional mobile
terminal has a hand-carried size such that a user can
carry the mobile terminal in the hand, a bag or a pocket.
There is arisk of loss or damage caused by falling, which
makes the conventional mobile terminal unhandy to carry
about.

[0008] To solve the disadvantage, diverse types of
wearable terminals are released which can be worn on
the wrists as watches, the necks or the waists. Such
wearable terminals may have various sizes and functions
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in accordance with wearing types. Various types of wear-
able terminals may be used as users’ needs arise.
[0009] However, the size of such a wearable terminal
tends to get smaller, different from a conventional bar or
folder type mobile terminal. Itis difficult to secure a space
for mounting parts in the wearable terminal. Especially,
as a device using an electromagnetic wave (e.g., an an-
tenna) is affected by peripheral electronic parts, it is dif-
ficult to arrange the electronic parts in the device using
the electromagnetic wave.

SUMMARY OF THE DISCLOSURE

[0010] Accordingly, an object of the present invention
is to address the above-noted and other problems.
[0011] An object of the present disclosure is to provide
a wearable terminal including an ECG sensor to be con-
trolled based on presence of user authentication.
[0012] Embodiments of the present disclosure may
provide a wearable terminal including a main body; a
main board provided in the main body; a first touch pad
provided in a rear surface of the main body; a flexible
board configured to connect the main body and the first
touch pad to each other; a band coupled to the main
body, wound around a user’s wrist to secure the main
body to the user’s body part; a second touch pad provided
in the other surface of one surface contacting with the
user’s body part when the user wears the band; a flexible
board having one end connected to the second touch
pad and the other end connected to the main board; and
a controller configured to extract an electrocardiogram
by measuring a difference of electric potentials of body
muscles sensed from the first touch pad and the second
touch pad.

[0013] The band may include a lower band configured
to contact with the user’s body part; an upper band cou-
pled to the lower band, having the flexible board mounted
therein, and the upper band may include a hole to which
the second touch pad is coupled.

[0014] The wearable terminal may further include a
conductive elastic material disposed between the second
touch pad and the flexible board to electrically connect
the second touch pad and the flexible board to each other.
[0015] The wearable terminal may further include a
middle band disposed between the upper band and the
flexible board, with a thickness corresponding to the
thickness of the conductive elastic material.

[0016] The band may include a first band coupled to
one side of the main body, with one end in which a buckle
is formed; and a second band coupled to the other side
of the main body, with one end in which the second touch
pad is provided, and the second band comprises a plu-
rality of holes formed along a longitudinal direction, and
the flexible board may have omitted areas corresponding
to the holes.

[0017] The wearable terminal may further include an
antenna formed in the other area of the flexible board.
[0018] The controller may convert an idle screen into
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a basic screen when sensing a difference of electric po-
tentials from the first touch pad.

[0019] The controller measures the user’s electrocar-
diogram when change in electric potentials is sensed
from the first touch pad and the second touch pad. The
controller may perform user authentication by comparing
the measured electrocardiogram with a designated us-
er’s electrocardiogram.

[0020] When the designated user’s preset electrocar-
diogram is matched up with the user’s electrocardiogram,
a function preset by the designated user may be imple-
mented or the function may be expanded.

[0021] The expanded function may include one or
more of controlling of an external device when the user
approaches the wearable terminal near the external de-
vice, an external device implementing user authentica-
tion, and controlling of a designated external device when
a control command is inputted are performed.

[0022] The expanded function may be a payment func-
tion.

[0023] The identified user authentication may be can-
celed when the contact status of the first touch pad is
released.

[0024] A guide for the user authentication may be pro-
vided when the user authentication fails.

[0025] Location information of the wearable terminal
may be sent to a server or an alarm may be sent to a
predesignated opponent, when the user authentication
fails n times.

[0026] The wearable terminal may further include an
antenna module connected to the main board to permit
transmission/reception of a signal, wherein the antenna
module may include a first antenna comprising a first
radiation unit formed in a spiral form; and a second an-
tenna disposed on the first antenna, with an area over-
lapped with the first radiation unit which occupies 25%
or less of an overall area.

[0027] The first antenna may include a first insulation
sheet; a first radiation unit formed on the first insulation
sheet, in a spiral form; a first connection unit extending
from an end provided an outer area from the spiral form
of the first radiation unit, to be connected to the main
board; and a second connection unit extending from one
end provided in an inner area from the spiral form of the
first radiation unit to be connected to the main board,
partially overlapped with the radiation unit, and the over-
lapped area between the second connection unit and the
first radiation unit may be provided in one surface and
the other surface of the firstinsulation sheet, respectively.
[0028] The main board may further include a power
feeding unit connected to the power supply unit to supply
a power to the first radiation unit; and a high frequency
reject module disposed between the power feeding unit
and one or more of the first and second connection units.
[0029] The high frequency reject module may include
one or more of a low pass filter configured to pass only
the low frequency there through, a low band pass filter
configured to pass only a signal corresponding to a fre-
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quency in a preset low frequency band there through, a
high rejectfilter and a high reject filter configured to reflect
a signal corresponding to a preset high frequency band.
[0030] The high frequency reject module may include
one or more of combination of inductor and capacitor, a
ceramic/dielectric filter, SAW (surface acoustic wave),
MEMS (micro electro mechanical systems), LTCC (Low
Temperature Co-firing Ceramics) and FBAR (Film Bulk
Acoustic Resonator).

[0031] The second antenna may include a second in-
sulation sheet; a second radiation unit formed on the sec-
ond insulation sheet in a loop shape, located around a
first radiation unit; and a third connection unit connected
to the second radiation unit to be connected to the main
board.

[0032] The second antenna may include a second in-
sulation sheet; a third connection unit connected to the
second radiation unit to be connected to the main board;
and a second radiation unit formed in a loop shape,
around the first radiation unit or a bar shape extending
from the third connection unit into the first radiation unit,
partially overlapped with the first radiation unit.

[0033] The main board may further include a power
feeding unit connected to the power supply unit to supply
a power to the second radiation unit; and a low frequency
reject module disposed between the power feeding unit
and the third connection unit.

[0034] The low frequency reject module may include
one or more of a low pass filter configured to pass only
the low frequency there through, a low band pass filter
configured to pass only a signal corresponding to a fre-
quency in a preset low frequency band there through, a
high rejectfilter and a high rejectfilter configured to reflect
a signal corresponding to a preset high frequency band.
[0035] The low frequency reject module may include
one or more of combination of inductor and capacitor, a
ceramic/dielectric filter, SAW (surface acoustic wave),
MEMS (micro electro mechanical systems), LTCC (Low
Temperature Co-firing Ceramics) and FBAR (Film Bulk
Acoustic Resonator).

[0036] The wearable terminal may further include a
protection film disposed on one or more of exposed sur-
faces of the first and second antennas.

[0037] Thefirstradiationunitmay beaNFC (Near Field
Communication) antenna and the second radiation unit
is a MIMO (Multiple Input Multiple Output) antenna.
[0038] The first radiation unit may be a low frequency
antenna configured to send/receive a signal in a frequen-
cy band of 20 MHz or less and the second radiation unit
is a high frequency antenna configured to send/receive
asignal in frequency band between 700MHz or more and
1.7GHz or less.

[0039] The wearable terminal may further include a
third radiation unit formed on the first antenna to prevent
thefirstand second radiation units from being overlapped
with each other.

[0040] The wearable terminal may further include a
band coupled to both ends of the main body, wound
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around a user’s wrist to secure the main body to the user’s
body part, wherein the antenna module is mounted in the
band, formed of a flexible material.

[0041] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are
given by 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 description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] The present invention will become more fully
understood from the detailed description given herein be-
low and the accompanying drawings, which are given by
illustration only, and thus are not limitative of the present
invention, and wherein:

FIG.1 is a block diagram illustrating a wearable ter-
minal in accordance with the present disclo-
sure;

FIG.2 isaperspective diagramillustratingawearable
terminal in accordance with one embodiment
of the present disclosure;

FIG. 3 is a rear view illustrating the wearable ter-
minal in accordance with one embodiment
of the present disclosure;

FIG. 4 is a diagram illustrating a method of meas-
uring ECG in accordance with one embod-
iment of the wearable terminal;

FIG. 5 is an exploded perspective diagram of a
main body provided in the wearable terminal
in accordance with one embodiment of the
present disclosure;

FIG. 6 is a sectional diagram of a main body pro-
vided in the wearable terminal in accord-
ance with one embodiment of the present
disclosure;

FIG. 7 is an exploded perspective diagram of a
band provided in the wearable terminal in
accordance with one embodiment of the
present disclosure;

FIG. 8 is a sectional diagram of a band provided in
the wearable terminal in accordance with
one embodiment of the present disclosure;
FIG. 9 is a flow chart illustrating a method of meas-
uring ECG and controlling the wearable ter-
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minal in accordance with one embodiment

of the present disclosure;
FIGS. 10 through 13 are diagrams illustrating a
screen of a display unit to explain a usage
example of the wearable terminal shown in
FIG. 9;
FIGS. 14  and 15 are diagrams illustrating a method
of ending ECG measurement in the weara-
ble terminal accordance with one embodi-
ment of the present disclosure;
FIGS.16 through 19 are diagrams illustrating person-
alized control for a user of the wearable ter-
minal in accordance with the present disclo-
sure;
FIG. 20 is a diagram of antenna arrangement in the
wearable terminal in accordance with one
embodiment of the present disclosure;
FIG. 21 is a diagram illustrating one embodiment of
an antenna module provided in the weara-
ble terminal in accordance with the present
disclosure;
FIG. 22 is an exploded perspective diagram of FIG.
21;
FIG. 23 is a sectional diagram of A-A’ and B-B’ of
FIG. 21;
FIG. 24 is a graph illustrating efficiency of a second
radiation unit provided in the antenna mod-
ule of the wearable terminal in accordance
with the present disclosure; and
FIG. 25 is a diagram illustrating another embodi-
ment of the antenna module provided in the
wearable terminal in accordance with the
present disclosure.

DESCRIPTION OF SPECIFIC EMBODIMENTS

[0043] Description will now be given in detail according
to exemplary embodiments disclosed herein, with refer-
ence to the accompanying drawings. For the sake of brief
description 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 de-
scription 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 omit-
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ted for the sake of brevity. The accompanying drawings
are used to help easily understand various technical fea-
tures and it should be understood that the embodiments
presented herein are not limited by the accompanying
drawings. As such, the present disclosure should be con-
strued to extend to any alterations, equivalents and sub-
stitutes in addition to those which are particularly set out
in the accompanying drawings.

[0044] It will be understood that although the terms
first, second, etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are generally only used to distinguish
one element from another.

[0045] 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 el-
ement or intervening elements may also be present. In
contrast, when an elementis referred to as being "directly
connected with" another element, there are no interven-
ing elements present.

[0046] A singular representation may include a plural
representation unless it represents a definitely different
meaning from the context. Terms such as "include" or
"has" are used herein and should be understood that they
are intended to indicate an existence of several compo-
nents, functions or steps, disclosed in the specification,
and it is also understood that greater or fewer compo-
nents, functions, or steps may likewise be utilized.
[0047] FIG. 1 is a block diagram of a mobile terminal
in accordance with the present disclosure.

[0048] The mobile terminal 100 is shown having com-
ponents such as a wireless communication unit 110, an
input unit 120, a sensing unit 140, an output unit 150, an
interface unit 160, a memory 170, a controller 180, and
a power supply unit 190. Itis understood that implement-
ing all of the illustrated components is not a requirement,
and that greater or fewer components may alternatively
be implemented.

[0049] Referring nowto FIG. 1, the mobile terminal 100
is shown having wireless communication unit 110 con-
figured with several commonly implemented compo-
nents. Forinstance, the wireless communication unit 110
typically includes one or more components which permit
wireless communication between the mobile terminal
100 and a wireless communication system or network
within which the mobile terminal is located.

[0050] The wireless communication unit 110 typically
includes one or more modules which permit communi-
cations such as wireless communications between the
mobile terminal 100 and a wireless communication sys-
tem, communications between the mobile terminal 100
and another mobile terminal, communications between
the mobile terminal 100 and an external server. Further,
the wireless communication unit 110 typically includes
one or more modules which connect the mobile terminal
100 to one or more networks.

[0051] To facilitate such communications, the wireless
communication unit 110 includes one or more of a broad-
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cast receiving module 111, a mobile communication
module 112, a wireless Internet module 113, a short-
range communication module 114, and a location infor-
mation module 115.

[0052] The input unit 120 includes a camera 121 for
obtaining images or video, a microphone 122, which is
one type of audio input device for inputting an audio sig-
nal, and a user input unit 123 (for example, a touch key,
a push key, a mechanical key, a soft key, and the like)
forallowing a usertoinputinformation. Data (for example,
audio, video, image, and the like) is obtained by the input
unit 120 and may be analyzed and processed by control-
ler 180 according to device parameters, user commands,
and combinations thereof.

[0053] The sensing unit 140 is typically implemented
using one or more sensors configured to sense internal
information of the mobile terminal, the surrounding envi-
ronment of the mobile terminal, user information, and the
like. For example, in FIG. 1A, the sensing unit 140 is
shown having a proximity sensor 141 and an illumination
sensor 142.

[0054] Ifdesired, the sensing unit 140 may alternatively
or additionally include other types of sensors or devices,
such as a touch sensor, an acceleration sensor, a mag-
netic sensor, a G-sensor, a gyroscope sensor, a motion
sensor, an RGB sensor, aninfrared (IR) sensor, a finger
scan sensor, a ultrasonic sensor, an optical sensor (for
example, camera 121), a microphone 122, a battery
gauge, an environment sensor (for example, a barome-
ter, a hygrometer, a thermometer, a radiation detection
sensor, a thermal sensor, and a gas sensor, among oth-
ers), and a chemical sensor (for example, an electronic
nose, a health care sensor, a biometric sensor, and the
like), to name a few. The mobile terminal 100 may be
configured to utilize information obtained from sensing
unit 140, and in particular, information obtained from one
or more sensors of the sensing unit 140, and combina-
tions thereof.

[0055] 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 is shown
having a display unit 151, an audio output module 152,
a haptic module 153, and an optical output module 154.
The display unit 151 may have an inter-layered structure
or an integrated structure with a touch sensor in order to
facilitate a touch screen. The touch screen may provide
an output interface between the mobile terminal 100 and
auser, aswell asfunction as the userinput unit 123 which
provides an input interface between the mobile terminal
100 and the user. The interface unit 160 serves as an
interface with various types of external devices that can
be coupled to the mobile terminal 100. The interface unit
160, for example, may include any of wired or wireless
ports, external power supply ports, wired or wireless data
ports, memory card ports, ports for connecting a device
having an identification module, audio input/output (1/O)
ports, video /O ports, earphone ports, and the like. In
some cases, the mobile terminal 100 may perform as-
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sorted control functions associated with a connected ex-
ternal device, in response to the external device being
connected to the interface unit 160.

[0056] The memory 170 is typically implemented to
store data to support various functions or features of the
mobile terminal 100. For instance, the memory 170 may
be configured to store application programs executed in
the mobile terminal 100, data or instructions for opera-
tions of the mobile terminal 100, and the like. Some of
these application programs may be downloaded from an
external server via wireless communication. Other appli-
cation programs may be installed within the mobile ter-
minal 100 at time of manufacturing or shipping, which is
typically the case for basic functions of the mobile termi-
nal 100 (for example, receiving a call, placing a call, re-
ceiving a message, sending a message, and the like). It
is common for application programs to be stored in the
memory 170, installed in the mobile terminal 100, and
executed by the controller 180 to perform an operation
(or function) for the mobile terminal 100.

[0057] The controller 180 typically functions to control
overall operation of the mobile terminal 100, in addition
to the operations associated with the application pro-
grams.

[0058] The controller 180 may provide or process in-
formation or functions appropriate for a user by process-
ing signals, data, information and the like, which are input
or output by the various components depicted in Fig. 1A,
or activating application programs stored in the memory
170. As one example, the controller 180 controls some
or all of the components illustrated in FIGS. 1A-1C ac-
cording to the execution of an application program that
have been stored in the memory 170.

[0059] The power supply unit 190 can be configured
to receive external power or provide internal power in
order to supply appropriate power required for operating
elements and components included in the mobile termi-
nal 100. The power supply unit 190 may include a battery,
and the battery may be configured to be embedded in
the terminal body, or configured to be detachable from
the terminal body.

[0060] A typical wearable device can exchange data
with (or cooperate with) another mobile terminal 100. In
such a device, the wearable device generally has func-
tionality that is less than the cooperating mobile terminal.
For instance, the short-range communication module
114 of a mobile terminal 100 may sense or recognize a
wearable device that is near-enough to communicate
with the mobile terminal. In addition, when the sensed
wearable device is a device which is authenticated to
communicate with the mobile terminal 100, the controller
180 may transmit data processed in the mobile terminal
100 to the wearable device via the short-range commu-
nication module 114, for example. Hence, a user of the
wearable device can use the data processed in the mo-
bile terminal 100 on the wearable device. For example,
when a call is received in the mobile terminal 100, the
user can answer the call using the wearable device. Also,
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when a message is received in the mobile terminal 100,
the user can check the received message using the wear-
able device.

[0061] Short-range wireless communication permits
exchange of data with a near-enough external terminal
and uses a low frequency which is transmitted close to
the ground, not spread in the air. An antenna for short-
range wireless communication may be referred to as a
low frequency antenna.

[0062] To function as an independent terminal itself,
the wearable terminal has to facilitate long-range wire-
less communication which permits direct communication
with a radio base station as well as the short-range wire-
less communication. Examples of such long-distance
wireless communicationinclude GSM (Global System for
Mobile communication), CDMA (Code Division Multi Ac-
cess), CDMA2000 (Code Division Multi Access 2000),
EV-DO (Enhanced Voice-Data Optimized or Enhanced
Voice-Data Only), WCDMA (Wideband CDMA), HSDPA
(High Speed Downlink Packet Access), HSUPA (High
Speed Uplink Packet Access), LTE (Long Term Evolu-
tion) and LTE-A (Long Term Evolution-Advanced). The
long-range wireless communication permits a wireless
signal received and sent or to one or more of a base
station, an external terminal and a server on a mobile
communication network established according to corre-
sponding wireless communication standards.

[0063] Such the long-range wireless communication
uses signals in a high frequency band which has a strong
linearity and an antenna for the long-range wireless com-
munication can be referenced to as a high frequency an-
tenna.

[0064] Embodiments of the present disclosure provide
a wearable terminal having a high frequency antenna as
well as the low frequency antenna mentioned above
mounted therein. Examples of the wearable terminal 100
include a start watch, a smart glass, a HMD (a head
mounted display) and the like. Various wearable termi-
nals are adopted to describe the embodiments of the
present disclosure and a smart watch among the exam-
ples is applied.

[0065] FIG. 2 is a perspective view illustrating one ex-
ample of a watch-type mobile terminal 100 in accordance
with another exemplary embodiment.

[0066] Inthe embodiment, a watch-type mobile termi-
nal 100 as the wearable terminal includes a main body
101 having a display unit 151 and a band 102 connected
to the main body 101 to be wearable on a user’s wrist.
[0067] The main body 101 may include a case having
a certain appearance. As illustrated, the case may in-
clude a first case 101a and a second case 101b cooper-
atively defining an inner space for accommodating vari-
ous electronic components for example main substrate
185, camera 121, Audio output module 152. Forinstance,
a single case may alternatively be implemented, with
such a case being configured to define the inner space,
thereby implementing a mobile terminal 100 with a uni-
body.
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[0068] The watch-type mobile terminal 100 can per-
form wireless communication, and an antenna for the
wireless communication can be installed in the main body
101. The antenna may extend its function using the case.
For example, a case including a conductive material may
be electrically connected to the antenna to extend a
ground area or a radiation area.

[0069] The display unit 151 is shown located at the
front side of the main body 101 so that displayed infor-
mation is viewable to a user. In some embodiments, the
display unit 151 includes a touch sensor so that the dis-
play unit can function as a touch screen. As illustrated,
window 151a is positioned on the first case 101a to form
a front surface of the terminal body together with the first
case 101a.

[0070] The illustrated embodiment includes audio out-
put module 152, a camera 121, a microphone 122, and
a user input unit 123 positioned on the main body 101.
When the display unit 151 is implemented as a touch
screen, additional function keys may be minimized or
eliminated. For example, when the touch screen is im-
plemented, the user input unit 123 may be omitted.
[0071] The band 102 is commonly worn on the user’s
wristand may be made of a flexible material for facilitating
wearing of the device. As one example, the band 102
may be made of fur, rubber, silicon, synthetic resin, or
the like. The band 102 may also be configured to be de-
tachable from the main body 101. Accordingly, the band
102 may be replaceable with various types of bands ac-
cording to a user’s preference.

[0072] In one configuration, the band 102 may be used
for extending the performance of the antenna. For exam-
ple, the band may include therein a ground extending
portion (not shown) electrically connected to the antenna
to extend a ground area.

[0073] The band 102 may include fastener 102a. The
fastener 102a may be implemented into a buckle type, a
snap-fit hook structure, a Velcro® type, or the like, and
include a flexible section or material. The drawing illus-
trates an example that the fastener 102a is implemented
using a buckle.

[0074] When the band 102 includes a buckle type fas-
tener 102a, a hole 102b may be formed in the other op-
posite area of the band 102 to a buckle fixing pin therein.
[0075] As a unique feature or characteristic of the
present disclosure, the watch-type terminal may include
an ECG (Electrocardiogram) sensor 145. An electrocar-
diogram records as graphs electric potential associated
with heart contraction or electrical activity in a person’s
heart that has the electrocardiogram. An electrocardio-
gram measuring device typically used in a hospital meas-
ures an electrocardiogram by recording electric poten-
tials in 12 physical areas, using 12 electrons.

[0076] The electrocardiogram is used in diagnosis of
cardiovascular diseases, for example, arrhythmia and
coronary artery. Inspection equipment, for example, an
echocardiographic assessment, CT, MRI and the like
may be used in such diagnosis. However, such inspec-
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tion equipment has a defect of high cost. Especially, the
electrocardiogram is useful in monitoring a cardiac pa-
tient's condition and permits passage observation
through continuous electrocardiogram measurement.
[0077] As each person has a unique cardiac activity
pattern, the electrocardiogram extends its function of
identifying a user from the function of simply measuring
the cardiac diseases. When the wearable terminal 100
includes the ECG sensor, the user’s electrocardiogram
can be measurable frequently. The wearable terminal
100 including the ECG sensor 145 may be used as bio-
metric authentication for identifying the user based on
comparison with a unique cardiac pattern for each per-
son.

[0078] The electrocardiogram sensor 145 provided in
the wearable terminal 100 in accordance with the present
disclosure measures electric potentials of the user’s left
and right hands, using two touch pads, so as to measure
the user’s electrocardiogram. A first touch pad 200 meas-
ures an electric potential of the hand on which the wear-
able terminal 100 is worn and a second touch pad 210
measures an electric potential of the other hand.

[0079] FIG. 3 is a rear view illustrating the main body
101 provided in the wearable terminal 100 in accordance
with one embodiment of the present disclosure. The first
touch pad 200 shown in FIG. 3 is provided in a rear sur-
face of the main body 100 composing the wearable ter-
minal 100, in other words, an area in contact with the
user’s body part when the wearable terminal 100 is worn
onthe user's body part. The second touch pad 210 shown
in FIG. 2 may be provided in an outer surface of the band
provided in the wearable terminal 100, in other words,
the other surface of the body touching surface when the
wearable terminal 100 is worn on the user’s body part.
[0080] Whenthe userwears the wearable terminal 100
on the hand, the first touch pad 200 touches the hand
and the second touch pad 210 is exposed outside. When
the user holds the wearable terminal 100 in the hand not
wearable terminal 100 as shown in FIG. 4, the hand hav-
ing the wearable terminal 100 is in close contact with the
first touch pad 200 and the second touch pad 210 is in
contact with the thumb of the other hand without the wear-
able terminal 100. As the user’s body parts contact with
the two touch pads 200 and 210, respectively, the ECG
sensor may measure electric potentials of the hands and
thereby measure the user’s electrocardiogram.

[0081] FIG. 5 is an exploded perspective diagram of
FIG. 3 and FIG. 6 is a sectional diagram of FIG. 3. The
first touch pad 200 provided in the rear surface of the
main body 101 may be coupled to a rear surface of the
rear case 101b, using a double-sided tape 201. As illus-
trated, the first touch pad 200 is donut-shaped and the
shape of the first touch pad is not limited thereto. The
shape of the first touch pad 200 may be rectangular or
circular.

[0082] To connect the first touch pad 200 to a main
board 185 provided in the main body, a pogo pin 202
shown in FIG. 6 may be used or an elastic terminal, for
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example, a C-clip may be used.

[0083] A copper sheet 206 for grounding may be fur-
ther provided in an inner surface of the rear case 101b.
To connect the copper sheet 206 as a ground plane to
the main board 185, a C-clip 207 which is an elastic ter-
minal may be provided. Once grounded, the accuracy of
the electric potential measured in the first touch pad 200
can be improved.

[0084] FIG. 7 is an exploded perspective diagram of a
band provided in the wearable terminal 100 in accord-
ance with one embodiment of the present disclosure.
FIG. 8 is a sectional diagram of the band provided in the
wearable terminal 100 in accordance with one embodi-
ment of the present disclosure. The band may include a
lower band 1021 contacting with the user’s body part and
an upper band 1023 coupled to the lower band 1021,
with the flexible board 215 disposed therein.

[0085] The band may further include a middle band
1022 configured to compensate heights of components
mounted between the lower band 1021 and the upper
band 1023 and to protect the internal components. The
band 102 may be formed of a flexible material so that it
can be wound around the user’s wrist. The flexible board
215 mounted in the band 102 may be also formed of a
flexible material.

[0086] The second touch pad 210 may be provided on
an outer surface of the band, in other words, a surface
not touched with the user’s body part. The second touch
pad 210 may be connected to the flexible board 215. The
electric potentials of the user’s body part collected in the
second touch pad 210 may be transmitted to the main
board 185 via the flexible board 215.

[0087] The antennal module 300 may be provided in
the band of the watch-type terminal as the wearable ter-
minal. In the embodiment, the antenna module 300 lo-
cated in the band is described. However, the antenna
module 300 may be alternatively mounted in the main
body 101.

[0088] In case mounted in the band 102, the antenna
module 300 may be provided adjacent to the main body
101. When the band 102 is formed of a flexible material
to be freely wound around the user’s wrist, the antenna
module 300 is also formed of a flexible material.

[0089] The antenna module 300 will be described in
detail later.

[0090] As shown in FIG. 8, the second touch pad 210
and the flexible board 215 are spaced apart from each
other by the upper band and the middle band, so that a
conductive elastic material 211 may be disposed be-
tween the upper band and the middle band. If a hard
material such as metal is disposed, connection efficiency
might deteriorate in bending the band 102. A flexible ma-
terial with conductivity, for example, Gore-Tex is used
and then a connected state is maintained even when the
band is bent. After that, the band can be restituted.
[0091] The flexible board 215 is not necessarily pro-
vided in an entire area of the band and it is required to
be provided in an area which is as wide as a signal line
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between the main board 185 and the second touch pad
210 can be arranged. accordingly, as shown in FIG. 7,
the flexible board 215 may be provided only in both side
areas of the hole 102b, except an area corresponding to
the hole 102b having a buckle pin of the buckle 102a
inserted therein. The second touch pad 210 is provided
in a predetermined area of the flexible board 215 and the
other components such as an antenna shown in FIG. 7
may be mounted in the other area of the flexible board
215.

[0092] Usingthe ECG (Electrocardiogram) sensor 145
having the structure mentioned above, the electrocardi-
ogram is measured so that the user’s physical condition
can be measured and a personalized function for each
user can be provided based on information on the user’s
unique electrocardiogram.

[0093] FIG. 9 is a flow chart illustrating a method of
measuring ECG and controlling the wearable terminal
100 in accordance with one embodiment of the present
disclosure. FIGS. 10 through 13 are diagrams illustrating
ascreen of a display unit 151 to explain a usage example
of the wearable terminal 100 shown in FIG. 9.

[0094] Before the user wears the wearable terminal
100, an idle screen 1511 is provided (S10). The idle
screen 1511 may be in a state where the display unit 151
is turned off and it may be a clock screen displaying time
information through the display unit 151 as shown in FIG.
10 (a).

[0095] Itis determined that the user wears the weara-
ble terminal 100 when change in electric potentials is
sensed only from the first touch pad 200 in the idle screen
1511 (S20). Once it is determined that the user wears
the wearable terminal, a basic screen 1512 shownin FIG.
10 (b) is provided (S30). The basic screen 1512 is pro-
vided, regardless of the user, and it provides a graphic
user interface to permit the user to use basic functions.
Examples of the basic functions include weather infor-
mation checking 1512a, news reading 1512b, time infor-
mation checking, call placing, photographing and internet
using. Checking of a contact list for each user or received
messages or viewing of pictures may be limited.

[0096] When change in electric potentials measured
from the second touch pad 210 is sensed, the electro-
cardiogram is measured and user authentication is proc-
essed (S40). Electric potential change is sensed from
the first touch pad 200 and the second touch pad 210 in
a state where the user is holding the wearable terminal
100 as shown in FIG. 4.

[0097] Alternatively, the cardiogram is measured and
user authentication is processed (S40), when electric po-
tential change is sensed from the first touch pad 200 and
the second touch pad 210 even in a state where the user
is not wearing the wearable terminal 100 as shown in
FIG. 11 (S20 and S30). Even in a state where the user
is holding the wearable terminal 100 as shown in FIG.
11, the user authentication (S40) can be implemented or
performed without providing the basic screen.

[0098] In a preset time period when the user takes off
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or does not use the wearable terminal 100 worn by the
user after the user authentication is processed, the user
authentication is canceled and the current state is con-
verted into a locked state. The user authentication proc-
essed state is not ended right after the user takes off the
wearable terminal 100 but in a preset time period after
the user takes off the wearable terminal 100, only to im-
prove use convenience.

[0099] An ongoing state for measuring the electrocar-
diogram 1513a may be displayed (see FIG. 12 (a)). The
measured electrocardiogram is matched up with preset
information on the user electrocardiogram, a preset func-
tion personalized for the user or a user interface 1514
may be provided (S45). FIG. 12 (b) illustrates one exam-
ple of ascreen 1514 after the user authentication process
using the ECG sensor 145. The user's name is displayed
(1514a) to check the authenticated user.

[0100] Alternatively, the user’s sleeping hours are
measured and displayed (1514b) or messages received
during the night are displayed (S1514d), so that the user
can be provided with the information collected orreceived
while the wearable terminal 100 is not used via the display
unit 151 or the auto output unit 152.

[0101] Functions personalized according to the user’s
life pattern may be provided based on user input infor-
mation and use log. For instance, a user interface 1514a
may be provided to ask whether to operate a coffee ma-
chine at a preset time set as a coffee time orin case there
are records of using the coffee machine in the morning.
[0102] In case there are mostly log records for check-
ing news, it is asked whether to provide news. Contents
of schedules on the day may be provided to the user who
periodically checks a scheduler.

[0103] Userpersonalized extension functions may pro-
vide a function or graphic user interface set by the user.
Functions used by the user often based on the time are
analyzed so that graphic user interfaces appropriate to
the analyzed functions may be displayed on the screen
or appropriate functions can be implemented.

[0104] In case user authentication based on ECG
measuring failed shown in FIG. 13, a guide screen 1515
guiding the user to place his or her hand in an accurate
position may be output on the display unit 151 or a guide
voice may be provided via the audio output unit 152. Us-
ing characters, voices or images, the position of the hand
may be guided to contact with the first touch pad 200 and
the second touch pad 210 closely so as to measure the
ECG accurately (S60).

[0105] However, when the user authentication failed n
times or more (S50), it is determined that a third person,
not the registered user, tries authentication and security
is strengthened (S55). In this instance, other identifica-
tion means, for example, inputting a password, a person-
al identification number or a unlock pattern may be pro-
vided to implement the user authentication (1516).
[0106] ECG measuring may be ended freely as shown
in FIG. 14 to allow the terminal without the user authen-
tication. When a guide screen for is displayed to re-meas-
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ure the ECG after the user authentication failed, the user
authentication can be ended by inputting a specific touch
pattern as shown in FIG. 14 (a). Alternatively, the user
authentication may be ended by inputting a specific ges-
ture as shown in FIG. 14 (b).

[0107] When the user authentication is canceled as
shown in FIGS. 14 (a) and (b), the current screen is
changed into the basic screen 1512 (see FIG. 10 (a)) or
the idle screen 1511 (see FIG. 10 (b)).

[0108] In case it is determined that the wearable ter-
minal is lost or stolen as shown in FIG. 15 (a), information
on alocation of the wearable terminal is sent to the server
to locate the lost or stolen wearable terminal 100. The
user can send the location information to a designated
person or opponent or place a call to the designated per-
son or opponent (1517).

[0109] Alternatively, securityis strengthened as shown
in FIG. 15 (b) so that the wearable terminal 100 may be
controlled to be used only through double locking or se-
curity-strengthened user identification means for the user
authentication to permit the user to use a plurality of
means for the user authentication.

[0110] FIGS.16 through 18 are diagrams illustrating
personalized control for a user of the wearable terminal
in accordance with the present disclosure. Once the user
authentication is completed, using the ECG sensor 145,
ausercommand can be inputted to the wearable terminal
100 in a manners set by the user.

[0111] For instance, when the user inputs a specific
gesture made by moving the hand wearing the wearable
terminal 100 as shown in FIG. 16, a function correspond-
ing to the gesture may be performed or implemented.
Examples of the gestures shown in FIG. 16 (a) may in-
clude a hand shaking gesture by rotating the wrist, a
knocking gesture, an arm piling gesture and a clapping
gesture.

[0112] The wearable terminal 100 may be controlled
via wireless communication with a near-enough external
device. For instance, the near-enough external device
may be a home electric appliance (e.g., a washing ma-
chine, a coffee machine 1 and a TV 2) and a desktop
computer 3. When the wearable terminal 100 approach-
es the external device, it is determined that the user de-
sires to use the corresponding external device so that a
menu configured to control the corresponding external
device or information on the corresponding external de-
vice may be output.

[0113] When the wearable terminal 100 approaches
the coffee machine 1, a graphic user interface configured
to ask whether to brew coffee may be provided and the
user may then input a control command for brewing cof-
fee may be input on the corresponding graphic user in-
terface or the user may input the control command by a
preset gesture shown in FIG. 14 (a).

[0114] In case a preset gesture is sensed before com-
munication with a near-enough external device is con-
nected, it is searched whether there is a record of an
external device controlled by the corresponding gesture.
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When there is the record, it is sensed whether the cor-
responding external device is nearby and wireless com-
munication is tried. A command corresponding to the
gesture is transmitted to the external device to control
the external device.

[0115] Accordingly, the user may be provided with the
information onthe state of the external device viawireless
communication between the external device and the
wearable terminal 100. As shownin FIG. 16 (b), a process
1519a of extracting information may be displayed on the
display unit. At this time, a type, concentration and quan-
tity of coffee, preferred by the user may be adjusted be-
fore coffee is provided.

[0116] Once the coffee extraction is ended, the exter-
nal device identifies the user inputting the command for
extracting the coffee via the wireless communication with
the wearable terminal and permits the user to take the
extracted coffee out the coffee machine. As another ex-
ample, when laundry is washed in the washing machine,
the wearable terminal identifies whether the user inputs
a command for washing the laundry to permit the user
to unload the washed laundry.

[0117] FIG. 17 is a diagram illustrating TV control via
the wearable terminal 100 when the user is located in
front of a TV as another example. When the user ap-
proaches the TV as shownin FIG. 15 (a), a remote control
graphic user interface 1520a configured to control the
TV may be provided (see, FIG. 15 (b)). Rather than the
remote control graphic user interface 1520a, a quick but-
ton 1520 may be displayed to provide channels viewed
by the user often.

[0118] Alternatively, the wearable terminal 100 may
send user information to a desk top computer 3 as the
external device which can be used by user log-in so that
the user can use the external device without an additional
log-in process. A status bar 1512a showing alog-in status
may be provided on the display unit 151.

[0119] A mobile payment process requires user au-
thentication as shown in FIG. 19. The user may input a
personal identification number or a pattern and release
a locked status to progress the payment process. The
payment system may be used by a third person inputting
the corresponding the personal identification number or
the pattern equally. However, in case of using the ECG
sensor 145, only the actual user can use the payment
system. Accordingly, the user can progress the payment,
without using additional authentication means such as
an accredited certificate.

[0120] When the user approaches the wearable termi-
nal 100 near a payment terminal as shown in FIG. 19 (a),
payment is implemented or processed without an auxil-
iary authentication process. After that, the details of the
payment may be stored as shown in FIG. 19 (b) and
expenditures for each category may be checked, even
without receipts. Also, the details of expenditures are ar-
ranged or listed to keep a household account book au-
tomatically or the user’s consumption trend is analyzed
and provided to the user.
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[0121] FIG. 20 is a diagram of antenna arrangement
in the wearable terminal in accordance with one embod-
iment of the present disclosure. A plurality of antennas
may be mounted in the wearable terminal 100 to realize
various functions.

[0122] Examples ofthe antennas mounted in the wear-
able terminal 100 may include a mobile communication
antenna configured to permit long-range communication
with a radio base station to make a call, send/receive a
message and send data, a MIMO (Multiple-Input Multi-
ple-Output) antenna configured to help the mobile com-
munication antenna in case the mobile terminal antenna
fails to function and to broaden a frequency band for mo-
bile communication, a satellite antenna configured to re-
ceive a satellite signal, for example, GPS (Global Posi-
tioning System) signal, a DMB antenna configured to
send/receive alarge-capacity signal, forexample, a DMB
(Digital Multimedia Broadcasting) signal, a NFC (Near
Field Communication) antenna configured to permit com-
munication with a wireless device located in a short
range, a WIFI antenna and a Bluetooth antenna.
[0123] As itis impossible to mount the plurality of the
antennas in the main body 101, some of the antennas
310, 320, 341, 351 and 361 may be provided in the band
102. A pair of bands 102 are coupled to both sides of the
main body 101 and it is possible to use the pair of the
bands 102.

[0124] In this embodiment, a mobile communication
antenna (not shown) is located in the main body 101 and
a first MIMO antenna 311 which is a long-range antenna,
a NFC antenna 311 which is a short-range antenna and
a Bluetooth/WIFI antenna 341 are provided in an area
next to the main body 101 (an upper area as illustrated).
A second MIMO antenna 361 and a GPS antenna 351
are provided in the other area next to the main body 101
(a lower area as illustrated). The first MIMO antenna 321
and the NFC antenna 311 sends/receive signals in fre-
quency bands different from each other.

[0125] Such arrangement of the antennas may be one
of various examples and combination thereof may be ap-
plied. If there are more than three antennas collected
together, mutual interference is likely to occur and per-
formance of the antennas is likely to deteriorate. It is pre-
ferred that the antennas are scattered for three or more
antennas to be integrated in one spot.

[0126] FIG. 21 is a diagram illustrating one embodi-
ment of an antenna module 300 provided in the wearable
terminal 100 in accordance with the present disclosure.
FIG. 22 is an exploded perspective diagram of FIG. 21.
[0127] The antenna module 300 mounted in a band
102 includes a first MIMO antenna and a NFC antenna.
The first MIMO antenna is a high frequency antenna for
long-range communication and the NFC antennais a low
frequency antenna for short-range communication. For
description convenience sake, the NFC antenna is ref-
erenced to as the first antenna 310 and the first MIMO
antenna is referenced to as the second antenna 320.
[0128] The first antenna 310 and the second antenna
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320 shownin FIG. 22 are disposed in a layered structure.
A protection film 330a and 330b may be disposed to pro-
tect an exposed surface of the first and second antennas
310 and 320. Each of the first and second antennas 310
and 320 may include a connection unit 312a, 312b and
322 configured to receive a power from a power feeding
unit 185a and 185b and a radiation unit 311 and 321
configured to radiate an electromagnetic wave as cur-
rents flows from the connection unit 312a, 312b and 322.
A frequency of the radiated signal may be variable ac-
cording to the shape, length and area of the radiation unit
311 and 321.

[0129] The first antenna 310 may include a first insu-
lation sheet 313 formed of a nonconductive material, a
first radiation unit 311 formed in a surface of the first
insulation sheet, with a spiral form, and a connection unit
connecting a spiral end of the first radiation unit 311 to
the main board 185. The connection unit includes a first
connection unit 312a connected to one end located in an
outer portion of the spiral form and a second connection
unit 312b connected to one end located in the spiral form.
The second connection unit 312b is extending from an
internal end of the spiral form, to be overlapped with the
first radiation unit 311 formed in the spiral shape.
[0130] To prevent the first radiation unit 311 and the
second connection unit 312b from overlapping with each
other, the second connection unit 312b is located in one
surface and the first radiation unit 311 is located in the
other surface. FIG. 23 (a) is a sectional diagram of A-A’
of FIG. 21. Asillustrated, the second connection unit 312b
is located in one surface of the first insulation sheet 313
provided in the first antenna 310 and the first radiation
unit 311 is located in the other surface of the first insula-
tion sheet 313.

[0131] The overall area of the first radiation unit 311 is
located in the other surface. The second connection unit
312b and only an inner spiral end of the first radiation
unit 311 are connected to each other through a via-hole
penetrating the firstinsulation sheet 313. The overallarea
of the first radiation unit 311 is located in one surface of
the insulation sheet, except the area overlapped with the
second connection unit 312b located in the other surface.
[0132] The two types of the antennas 310 and 320 are
implemented or operated in different frequency bands,
respectively, so that performance efficient environments
for the two antennas 310 and 320 are different from each
other. Accordingly, the two types of the antennas might
be interfered in each otherin the area where the radiation
units 311 and 321 are overlapped with each other.
[0133] When aconductive material, for example, metal
is disposed near the antenna, eddy currents occur only
to deteriorate the performance of the antenna. To sup-
press the eddy currents, a ferrite sheet may be disposed
between the antenna and the conductive material located
adjacent to each other.

[0134] The antennais also formed of a conductive ma-
terial. The ferrite sheet is disposed between the first an-
tenna 310 and the second antenna 320 and mutual in-
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terference between the antennas is prevented, so that
the eddy current generated by the overlapped arrange-
ment of the antennas formed of the conductive material.
[0135] A conventional second antenna for long-range
communication uses a plate-type radiation unit, so that
there may be a large overlapped area between the first
antenna disposed in the layered structure and the radi-
ation unit enough to cause the eddy currents. Because
of that, the ferrite sheet is used for the disadvantage men-
tioned above.

[0136] The ferrite sheetis an oxidized steel compound
which is magnetic or activated in a magnetic field to be
magnetized in the magnetic field and to cut off the mag-
netic field which affects the antenna. Especially, the fer-
rite sheet may be used so as to secure the performance
of the low frequency antenna. In case of the high fre-
quency antenna, a high frequency signal is affected by
the ferrite sheet and the efficiency of the antenna can be
deteriorated.

[0137] To solve such a problem, the first radiation unit
311 of the first antenna 310 and the second radiation unit
321 of the second antenna 320 are arranged not to be
overlapped with each other, so that the mutual interfer-
ence can be minimized to prevent the eddy current. Also,
no ferrite is provided so that the performance of the sec-
ond radiation unit 321 may be improved.

[0138] AsshowninFIGS. 21 and 22, the first radiation
unit 311 of the first antenna 310 in accordance with the
present disclosure is arranged in a spiral form. The sec-
ond radiation unit 321 of the second antenna 320 is
formed in a loop form having no central area of the con-
ventional plate-shaped radiation unit. The loop-shaped
second radiation unit 321 is provided in an outer area of
the firstantenna. The second radiation unit 321 may have
a partially overlapped area as shown in FIG. 21, because
of space restriction. FIG. 23 (b) is a sectional diagram of
B-B’ shown in FIG. 21. As illustrated, the first radiation
unit 311 and the second radiation unit 321 may be over-
lapped vertically.

[0139] One or more of the first and second insulation
sheets 313 and 323 may be disposed between the first
radiation unit 311 and the second radiation unit 321, so
that direct contact between the first and second radiation
units may be prevented. The overlapped area between
the first and second radiation units 311 and 321 is ar-
ranged an outer area from the spiral form of the first ra-
diation unit 311 to occupy 25% or less of an overall area
of the second radiation unit 321 and an overall area of
the first radiation unit 311.

[0140] The shape of the second radiation unit 321 pro-
vided in the second antenna 320 is determined so as to
secure all of the performance carried out by both of the
first and second antennas 310 and 320 by minimizing
the overlapped area with the first radiation unit 311, even
without the ferrite sheet.

[0141] FIG. 24 is a graph illustrating efficiency of the
second radiation unit 320 provided in the antenna module
300 of the wearable terminal 100 in accordance with the
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present disclosure. FIG. 24 (a) shows efficiency in a fre-
quency band between 820MHz and 960MHz and FIG.
24 (b) shows efficiency in a frequency band between
1.5GHz and 2.2GHz.

[0142] A reference refers an efficiency value in a con-
dition of one antenna with the plate-shaped radiation unit
having a central portion of the loop-shaped second radi-
ation unit 321 filled therein and the antenna has no af-
fection of the other antenna. Ferrite refers to an efficiency
value in a status where the antenna having the plate-
shaped radiation unit is disposed in the layered structure
and an efficiency value of the second antenna 320 having
the loop-shaped second radiation unit 321 with an open
central area in accordance with the embodiment.
[0143] A rectangular hole refers to the efficiency of the
second antenna 320 formed in the loop shape having the
hole shown in FIG. 21. Compared with the case having
the ferrite sheet disposed between the radiation units,
the efficiency of the loop-shaped second antenna is rel-
atively high in most frequency bands and similar to the
reference. The first MIMO antenna mainly sends/re-
ceives a signal in a frequency band from 700MHz or more
to 1.7GHz or less so that the radio wave transmission
and reception efficiency of the second antenna 320 in
accordance with this embodiment is higher than the ef-
ficiency of the antenna having the auxiliary ferrite sheet
in the frequency band.

[0144] FIG. 25is adiagramiillustrating another embod-
iment of the antenna module 300 provided in the wear-
able terminal 100 in accordance with the present disclo-
sure. The second radiation unit 321 may use a bar-
shaped antenna rather than the loop-shaped antenna.
Even in this embodiment, the overlapped area between
the first and second radiation units 311 and 321 is deter-
mined to be 25% of less of the overall area of the second
radiation unit 321 of the second antenna 320. An internal
portion from the radial form of the first radiation unit 311
is an empty space and the second radiation unit 321 may
be arranged in the space.

[0145] In spite of such the shape, the first and second
radiation units might be interfered in each other. Accord-
ingly, a low frequency reject module or a high frequency
reject module may be provided between the connection
unit of each antenna and the power feeding unit of the
main board 185.

[0146] A high frequency reject module disposed be-
tween the connection unit of the first antenna and the
power feeding unit may permit only a signal in a low fre-
quency band to pass there through and a signal in a high
frequency band not to pass there through. Examples of
the high frequency wave removing module include one
or more of a low pass filter configured to pass only the
low frequency there through, a low band pass filter con-
figured to pass only a signal corresponding to afrequency
in a preset low frequency band there through, a high re-
ject filter and a high reject filter configured to reflect a
signal corresponding to a preset high frequency band.
[0147] The high frequency reject module may include
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one or more of combination of inductor and capacitor, a
ceramic/dielectric filter, SAW (surface acoustic wave),
MEMS (micro electro mechanical systems), LTCC (Low
Temperature Co-firing Ceramics) and FBAR (Film Bulk
Acoustic Resonator).

[0148] The low frequency reject module disposed be-
tween the connection unit of the second antenna 320 and
the power feeding unit passes only the signal in the high
frequency band and rejects the signal in the low frequen-
cy band. Examples of the low frequency removing mod-
ule include one or more of a high pass filter configured
to pass only the high frequency there through, a high
band pass filter configured to pass only a signal corre-
sponding to a frequency in a preset high frequency band
there through, and a low reject filter configured to reflect
a signal corresponding to a preset high frequency band.
[0149] The configuration of the low frequency reject
module is similar to that of the high frequency reject mod-
ule.

[0150] As mentioned above, when using the wearable
terminal 100 including the ECG sensor 145 in accord-
ance with at least one of the embodiments of the present
disclosure, the user authentication may be facilitated
easily with no auxiliary user identification means. Also,
the wearable terminal 100 aiming for users may provide
the user personalized function according to presence of
user authentication.

[0151] Inaddition, the wearable terminal 100 may min-
imize the interference between the antennas overlapped
with each other and reduce the material cost and thick-
ness of the wearable terminal.

[0152] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.

Claims
1. A wearable terminal comprising:

a main body (101);

a main board (185) in the main body (101);

a first touch pad (200) coupled to a rear surface
of the main body (101);

a band (102) coupled to the main body (101),
the band (102) configured to secure the weara-
ble terminal to the user;

a second touch pad (210) positioned such that
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a user can touch the second touch pad (210)
when the wearable terminal is secured to the
user’s body;

aconductive board (1022) connected to the sec-
ond touch pad (210) and to the main board (185);
and

a controller (180) configured to measure a dif-
ference in electric potentials between the first
touch pad (200) and the second touch pad, and
based on the measured difference in electric po-
tentials, generate an electrocardiogram.

2. The wearable terminal of claim 1, wherein the band

(102) comprises:

a lower band (1021) configured to contact the
user’s body; and

anupperband (1023) coupled to the lower band,
wherein the conductive board (1022) is made of
aflexible material and mounted between the up-
per band (1023) and the lower band (1021), and
wherein the second touch pad (210) is posi-
tioned on the upper band and connected to the
flexible conductive board (1022) through a hole
formed in the upper band.

The wearable terminal of claims 1 or 2 further com-
prising:

a conductive elastic material (211) disposed be-
tween the second touch pad (210) and the flex-
ible conductive board (1022) to electrically con-
nect the second touch pad (210) and the flexible
conductive board (1022).

The wearable terminal of one of claims 1 to 3 further
comprises a display unit,

wherein the controller (180) controls the display unit
to display a first screen when a difference in electric
potential is sensed between the first touch pad (200)
and the second touch pad.

The wearable terminal of one of claims 1to 4, where-
in the controller (180) measures the electrocardio-
gram and performs a user authentication by com-
paring the measured electrocardiogram with a des-
ignated user’s preset electrocardiogram.

The wearable terminal of claim 5, wherein when the
designated user’s preset electrocardiogram match-
es the measured electrocardiogram, the controller
(180) performs one or more of implementing a func-
tion preset by the designated user, implementing a
payment function, controlling an external device, im-
plementing user authentication of an external de-
vice, and controlling a designated external device
according to an input control command

wherein the user authentication is canceled when
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thefirsttouch pad (200) is released from user’s body.

The wearable terminal of claim 5 or 6 further com-
prises a display unit,

wherein the controller (180) controls the display unit
to display a user authentication guide when user au-
thentication fails, and wherein the controller (180)
controls the transmission of wearable terminal loca-
tion information to a server when user authentication
fails a preset number of times wherein the controller
(180) controls the generation of an alarm when user
authentication fails a preset number of times.

The wearable terminal of one of claims 1 to 7, further
comprising:

an antenna module (300) connected to the main
board, wherein the antenna module comprises:

a first antenna (310) comprising a first radi-
ation unit (311) having a spiral form; and

a second antenna (320) disposed on the
first antenna (310), the second antenna
(320) comprising a second radiation unit
(321) overlapping the first radiation unit,
wherein the overlapping area constitutes
25% or less of the total area of the overlap-
ping second antenna and the first radiation
unit.

9. The wearable terminal of claim 8, wherein the first

antenna (300) further comprises:

a first insulation sheet (313), wherein the first
radiation unit (311) is formed on the first insula-
tion sheet;

a first connection unit (313a) connected to and
extending from an outer portion of the first radi-
ation unit (311); and

a second connection unit (313b) connected to
and extending from an inner portion of the first
radiation unit (311), wherein the second connec-
tion unit(321) partially provided on the other sur-
faces of the first insulation sheet (313) for pre-
venting overlap the first radiation unit (311), and
wherein the first connection unit (311) and the
second connection units (313b) are electrically
connected to the main board.

10. The wearable terminal of claim 9, wherein the main

board comprises:

a power feeding unit (185b) connected to a pow-
er supply unit to supply power to the first radia-
tion unit (311); and

a high frequency rejectmodule (186a, 186b) dis-
posed between the power feeding unit (185a)
and one or both of the first and second connec-
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tion units.

The wearable terminal of claim 10, wherein the high
frequency reject module comprises one or more of
a low pass filter configured to pass only low frequen-
cies, a low band pass filter configured to pass only
a preset low frequency signal, and a high reject filter
configured to reflect a signalin a preset high frequen-
cy band.

The wearable terminal of claim 10 or 11, wherein the
high frequency reject module comprises one or more
of an inductor and a capacitor, a ceramic/dielectric
filter, a SAW (surface acoustic wave) sensor, a
MEMS (micro electro-mechanical system), an LTCC
(low temperature co-firing ceramics) and a FBAR
(film bulk acoustic resonator).

The wearable terminal of one of claims 10 to 12,
wherein the second antenna (320) comprises:

a second insulation sheet (323);

the second radiation unit (321) formed on the
second insulation sheet (323);; and

a third connection unit (322) connected to the
second radiation unit (321), wherein the second
radiation unit (321) is formed in a loop shape or
in a bar shape, wherein the second radiation unit
(321) partially overlaps the first radiation unit
(311), and wherein the third connection unit is
electrically connected to the main board.

The wearable terminal of claim 13, wherein the pow-
er feeding unit of the main board (185) supplies pow-
er to the second radiation unit; and wherein the main
board (185) further comprises a low frequency reject
module disposed between the power feeding unit
and the third connection unit.

The wearable terminal of one of claims 8 to 14 further
comprising:

a band coupled to both ends of the main body
(101) and configured to secure the wearable ter-
minal to a user’s wrist, wherein an antenna mod-
ule is mounted in the band and formed of a flex-
ible material.
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