US 20150312669A1

a9y United States

12) Patent Application Publication (o) Pub. No.: US 2015/0312669 A1

SONG et al.

(43) Pub, Date: Oct, 29, 2015

(54)

TERMINAL AND CONTROL METHOD
THEREOF

(71) Applicant: LG Electronics Inc., Seoul (KR)
(72) Inventors: Seungkyu SONG, Seoul (KR);
Seehyung LEE, Seoul (KR); Sangmo
PARK, Seoul (KR); Seonghyok KIM,
Seoul (KR); Dongchul JIN, Seoul (KR);
Hyunjin KIM, Seoul (KR); Gukchan
LIM, Seoul (KR); Jinsu LEE, Seoul
(KR)
(73) Assignee: LG ELECTRONICS INC., Seoul (KR)
(21) Appl. No.: 14/795,702
(22) Filed: Jul. 9, 2015
Related U.S. Application Data
(63) Continuation of application No. 13/536.065, filed on
Jun. 28, 2012, now Pat. No. 9,089,270.
(30) Foreign Application Priority Data
Jun. 29,2011 (KR) worceervvcerrcinecee 10-2011-0063728
Sep.9,2011  (KR) .oovvevvcereeccees 10-2011-0092211
Nov. 21,2011 (KR) e 10-2011-0121306

Publication Classification

(51) Int.CI
HO4R 1/10 (2006.01)
AGIB 5/00 (2006.01)
(52) US.CL
CPC ... HO4R 1/1041 (2013.01); A61B 5/6898
(2013.01)
(57) ABSTRACT

A user terminal device, and a method of controlling a user
terminal device are discussed. The user terminal device
includes an ear accessory of the user terminal device includ-
ing a first electrocardiogram (ECG) electrode contacted with
anear ofauser, asecond ECG electrode contacted with a hand
of the user, and a first speaker configured to output an audio
signal; adisplay; and a controller configured to display, onthe
display, bio information based on a first ECG signal from the
first ECG electrode when the ear of the user is contacted with
the first ECG electrode, and control an audio playback in
response to a second ECG signal from the second ECG elec-
trode when the hand of the user is contacted with the second
ECG electrode.
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CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation of co-pending
U.S. application Ser. No. 13/536,065 filed on Jun. 28, 2012,
which claims priority under 35 U.S.C. §119 and 35 U.S.C.
§365 to Korean Patent Applications No. 10-2011-0063728
filed on Jun. 29, 2011, No. 10-2011-0092211 filed on Sep. 9,
2011, and No. 10-2011-0121306 filed on Nov. 21,2011. The
entire contents of all of the above applications are hereby
incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Disclosure

[0003] The present disclosure relates to a terminal and a
control method thereof.

[0004] Depending on whether a terminal can be moved, itis
classified into a mobile/portable terminal and a stationary
terminal. Again, the mobile/portable terminal is classified
into a handheld terminal and a vehicle mount terminal,
depending on whether a user can carry it personally.

[0005] 2. Description of the Related Art

[0006] As such a terminal has diversified functions, it is
implemented with a multimedia player form having complex
functions such as capturing pictures or videos, playing music
or video files, playing games, or receiving broadcasts.
[0007] In order to support and advance the functions of
such a terminal, improving structural parts and/or software
parts may be in consideration.

[0008] In general, in the case of a personal computer (PC),
the size of a monitor is relatively large, and the performance
of a central processing unit (CPU) is relatively high, so that
various functions may be performed. In order to efficiently
control such various functions, the PC includes diverse input
devices such as a keyboard or a mouse.

[0009] Due to the advent of a mobile/portable terminal
having a relatively large display unit and a high-performance
CPU such as a touch-based mobile phone, e-book reader,
smart pad, and tablet PC without a keypad, the mobile/por-
table terminal may perform various functions.

[0010] However, since the mobile/portable terminal does
not have an external input device such as a keyboard or a
mouse in many cases, various techniques are in search in
order to easily control various functions thereof.

SUMMARY OF THE INVENTION

[0011] Embodiments provide a terminal for easily control-
ling various functions even if it does not include an external
input device such as a keyboard or a mouse, and a control
method thereof.

[0012] Inoneembodiment, aterminal includes: at least one
body sensor; at least one wireless communication module; a
display unit; a memory for storing a program that processes at
least one body signal detected by the at least one body sensor;
and a control unit for executing the memory.

[0013] The terminal may further include: a light emitting
diode; and a light receiving diode for receiving the light
emitted from the light emitting diode, wherein the at least one
body sensor includes a blood movement measuring sensor for
generating a blood movement measurement signal from the
current that the light receiving diode provides.
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[0014] Theterminal may further include an ECG electrode,
wherein the at least one body sensor includes an electrocar-
diogram (ECG) sensor for generating an ECG signal from the
ECG electrode.

[0015] The memory may further store an ECG pattern; and
the program may perform user authentication when an ECG
waveform detected from the ECG signal and the ECG pattern
of the user are identical from comparison.

[0016] The at least one wireless communication module
may include a body communication module for demodulat-
ing a signal generated from the ECG electrode in order to
generate demodulated data, and providing a signal modulated
by modulating transmission data to the ECG electrode;
[0017] The terminal may further include a proximity sen-
sor, wherein the ECG sensor starts to generate an ECG signal
through the ECG electrode when the proximity of an object is
detected through the proximity sensor during a phone call; the
control unit may obtain an excitement of a user from the ECG
signal; the control unit may end a call or may output an alarm
when the excitement is more than a predetermined level; the
proximity sensor may be disposed adjacent to the ECG elec-
trode; and the ECG electrode may be disposed adjacent to a
call speaker.

[0018] The ECG electrode may be disposed at an ear acces-
sory; and the control unit may determine whether to output an
audio signal to an ear speaker of the ear accessory on the basis
of an ECG signal recognized through the ECG electrode.
[0019] The terminal may further include a hand contact
ECG electrode, wherein the hand contact ECG electrode is
disposed at the ear accessory or the terminal; and the control
unit performs an operation related to audio playback or call
reception on the basis of an ECG signal recognized through
the hand contact ECG electrode.

[0020] The details of one or more embodiments are set
forth in the accompanying drawings and the description
below. Other features will be apparent from the description
and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a block diagram of a portable terminal
according to an embodiment.

[0022] FIG. 2isa front view of a portable terminal accord-
ing to an embodiment.

[0023] FIG. 3 is a right side view of a portable terminal
according to an embodiment.

[0024] FIG. 4 is a right side view of a portable terminal
according to an embodiment.

[0025] FIG. 5 is view illustrating the front bottom of a
portable terminal according to an embodiment.

[0026] FIG. 6 is view illustrating the front bottom of a
portable terminal according to an embodiment.

[0027] FIG. 7 is a front perspective view of a portable
terminal according to an embodiment.

[0028] FIG. 8 is a rear perspective view of a portable ter-
minal according to an embodiment.

[0029] FIG. 9 is view illustrating a body sensing accessory
connected to a portable terminal according to an embodiment.
[0030] FIG. 10 is schematic view of a portable terminal
having an earphone connected according to an embodiment.
[0031] FIG. 11 is a view illustrating a bio information mea-
suring device using a wired headset according to an embodi-
ment.

[0032] FIG. 12 is a view of a gain controlling unit equipped
in an ECG sensor according to an embodiment.
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[0033] FIG.13is a view illustrating a bio information mea-
suring device using a wired headset according to another
embodiment.

[0034] FIG.141s a view illustrating a bio information mea-
suring device using a wired headset according to another
embodiment.

[0035] FIG.151s a view illustrating a bio information mea-
suring device using a wireless headset according to an
embodiment.

[0036] FIG. 16 is a block diagram illustrating part of a
circuit of a portable terminal according to an embodiment.
[0037] FIG.17is schematic structure of a switch according
to an embodiment.

[0038] FIG.18isablock diagram of a noise filter according
to an embodiment.

[0039] FIG.19isablock diagram of a noise filter according
to an embodiment.

[0040] FIG.201sablock diagram of a noise filter according
to an embodiment.

[0041] FIG.211isablock diagram of a noise filter according
to another embodiment.

[0042] FIG. 22 is a view of an earphone jack type PPG
sensor according to an embodiment.

[0043] FIG. 23 is a block diagram illustrating additional
components of a portable terminal according to an embodi-
ment.

[0044] FIG. 24 is a flowchart of a mode changing method
according to an embodiment.

[0045] FIG. 25 is a graph illustrating a relation between a
plurality of modes and an ECG signal according to an
embodiment.

[0046] FIG. 26 is a mode changing graph according to an
embodiment.

[0047] FIG.27 is aview of an ECG pattern according to an
embodiment.

[0048] FIG. 28 is a flowchart illustrating a method of con-
trolling an operation of a portable terminal according to an
embodiment.

[0049] FIG. 29 is a view illustrating a process for releasing
a lock state according to an embodiment.

[0050] FIG. 30 is a flowchart illustrating a process for
releasing a lock state according to another embodiment.
[0051] FIG. 31 is a view illustrating a process for making a
call according to an embodiment.

[0052] FIG. 32 is a flowchart illustrating a method of con-
trolling an operation of a portable terminal according to an
embodiment.

[0053] FIG. 33 is a flowchart illustrating a method of deter-
mining whether to end a call of a portable terminal according
to another embodiment.

[0054] FIG. 34 is a view when a user’s emotional state is
matched to the contact information of the other side call and
is stored in a phone book.

[0055] FIG. 35 is a view illustrating a method of managing
auser’s health state by using ECG data in a portable terminal
100 according to an embodiment.

[0056] FIG. 36 is a flowchart illustrating a method of con-
trolling an operation of a portable terminal according to
another embodiment.

[0057] FIG. 37 is a view illustrating a process for confirm-
ing message content according to an embodiment.

[0058] FIG. 38 is a ladder diagram illustrating a method of
evaluating an evaluation target through an emotion sensed
from an ECG signal according to an embodiment.
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[0059] FIG. 39 is a flowchart illustrating a data transmitting
method of a portable terminal according to an embodiment.
[0060] FIG. 40 is a view illustrating a process for ECG
pattern update according to an embodiment.

[0061] FIG. 41 is view illustrating GUI for connection
device selection according to an embodiment.

[0062] FIG. 42 is view illustrating GUT for selecting a
device to be connected according to an embodiment.

[0063] FIG. 43 is view illustrating GUI for file selection
according to an embodiment.

[0064] FIG. 44 is view illustrating GUI for file selection
according to another embodiment.

[0065] FIG. 45 is view illustrating GUI according to an
embodiment.
[0066] FIG. 46 is a view illustrating a process for transmit-

ting a contact number to a mobile phone at the other side
according to an embodiment.

[0067] FIG. 47 is a view illustrating a process for listening
to music according to an embodiment.

[0068] FIG. 48 is view illustrating a process for phone call
according to an embodiment.

[0069] FIG. 49 is a view illustrating a process for transmit-
ting a security file to the other side’s mobile phone according
to an embodiment.

[0070] FIG. 50 is a view illustrating a process for listening
to music according to an embodiment.

[0071] FIG. 51 is view illustrating a process for phone call
according to an embodiment.

[0072] FIG. 52 is a view illustrating a process for watching
a video according to an embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0073] Hereinafter, a portable terminal according to the
present invention will be described in more detail with refer-
ence to the accompanying drawings. The suffix “module’” and
“unit” for components, which used in the description below,
is assigned and mixed in consideration of only easiness in
writing the specification. That is, the suffix itself does not
have different meanings or roles.

[0074] A portable terminal described in this specification
may include a mobile phone, a smart phone, a laptop com-
puter, a digital broadcast terminal, a Personal Digital Assis-
tant (PDA), a Portable Multimedia Player (PMP), and a GPS
navigation system. However, it is apparent to those skilled in
the art that a configuration according to embodiments of the
present invention may be applicable to a stationary terminal
such as a digital TV and a desktop computer, besides a por-
table terminal.

[0075] A structure of a portable terminal according to an
embodiment will be described below with reference to FIG. 1.
[0076] FIG. 1 is a block diagram of a portable terminal
according to an embodiment.

[0077] The portable terminal 100 includes a wireless com-
munication unit 110, an Audio/Video (A/V) input unit 120, a
user input unit 130, a sensing unit 140, an output unit 150, a
memory 160, an interface unit 170, a control unit 180, and a
power supply unit 190. Since the portable terminal 100 is not
limited to the components shown in FIG. 1, it may be imple-
mented with more or less components.

[0078] Hereinafter, the components will be described
sequentially.
[0079] The wireless communication unit 110 may include

at least one module that allows wireless communication
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between the portable terminal 100 and a wireless communi-
cation system or between the portable terminal 100 and a
network that the portable terminal 100 belongs. For example,
the wireless communicationunit 110 may include a broadcast
receive module 111, a mobile communication module 112, a
wireless internet module 113, a short range communication
module 114, a position information module 115, and a body
communication module 116.

[0080] Thebroadcast receive module 111 receives a broad-
cast signal and/or broadcast related information from an
external broadcast management server through a broadcast
channel.

[0081] The broadcast channel may include a satellite chan-
nel a terrestrial channel. The broadcast management server
may refer to a server that generates and transmits a broadcast
signal and/or broadcast related information or a server that
receives a pre-generated broadcast signal and/or broadcast
related information and transmits it/them to a terminal. The
broadcast signal may include a broadcast signal in the com-
bination form of a data broadcast signal and a TV broadcast
signal or a radio broadcast signal, in addition to a TV broad-
cast signal, a radio broadcast signal, and a data broadcast
signal.

[0082] The broadcast related information may refer to
information on a broadcast channel, a broadcast program, or
a broadcast service provider. The broadcast related informa-
tion may be provided through a mobile communication net-
work. In this case, the broadcast related information may be
received by the mobile communication module 112.

[0083] Thebroadcast related information may exist in vari-
ous forms. For example, the broadcast related information
may be in forms such as Electronic Program Guide (EPG) of
DMB (Digital Multimedia Broadcasting) or Electronic Set-
vice Guide (ESG) of DVB-H (Digital Video Broadcast-Hand-
held (DVB-H).

[0084] The broadcast receiving module 111 may receive a
digital broadcast signal by using a digital broadcast system
such as Digital Multimedia Broadcasting-Terrestrial (DMB-
T), Digital Multimedia Broadcasting-Satellite (DMB-S),
Media Forward Link Only (MediaFLO), Digital Video
Broadcast-Handheld (DVB-H), and Integrated Services Digi-
tal Broadcast-Terrestrial (ISDB-T). Of course, the broadcast
receiving module 111 may be configured to be appropriate for
the digital broadcast system and other broadcast systems.

[0085] A broadcast signal and/or broadcast related infor-
mation received through the broadcast receiving module 111
may be stored in the memory 160.

[0086] The mobile communication module 112 transmits/
receives a wireless signal to/from at least one of a base station,
an external terminal, and a server on a mobile communication
network. The wireless signal may include various forms of
data according to a voice call signal, video call signal, or
character/multimedia message transmission.

[0087] The wireless internet module 113 refers to a module
for wireless internet access, and may be embedded in or
externally mounted on the portable terminal 100. A wireless
internet technique includes Wireless LAN (WLAN)), i.e. Wi-
Fi, Wireless broadband (Wibro), World Interoperability for
Microwave Access (Wimax), and High Speed Downlink
Packet Access (HSDPA).

[0088] The short range communication module 114 refers
to a module for short range communication. A short range
communication technique includes Bluetooth, Radio Fre-
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quency Identification (RFID), infrared Data Association
(IrDA), Ultra Wideband (UWB), and ZigBee.

[0089] The position information module 115 is a module
for obtaining the position of a portable terminal, and its rep-
resentative example includes a Global Position System
(GPS).

[0090] The body communication module 116 outputs a
modulated signal to an electrode that contacts the body after
modulating the received data from the control unit 180 in
order for body communication. Additionally, the body com-
munication module 116 demodulates the received signal
from the electrode that contacts the body in order for body
communication, and then, delivers the demodulated data to
the control unit 180. The modulation for body communica-
tion may be Frequency Modulation (FM). The demodulation
for body communication may be demodulation correspond-
ing to the FM.

[0091] Referring to FIG. 1, the A/V input unit 120 is used
for an audio signal or video signal input, and may include a
camera 121 and a mike 122. The camera 121 processes an
image frame of a still image or a moving image obtained by an
image sensor during a video call mode or a capture mode. The
processed image frame may be displayed on a display unit
151.

[0092] The image frame processed in the camera 121 may
be stored in the memory 160 or transmitted to an external
through the wireless communication unit 110. At least two
cameras 121 may be equipped depending ton a usage envi-
ronment.

[0093] The mike 122 receives an external sound signal
through a microphone during a call mode, a recording mode,
or a voice recognition mode, and then, processes the received
signal as electrical voice data. In the case of a call mode, the
processed voice data may be converted into a format available
for transmission to a mobile communication base station by
using the mobile communication module 112, and then, may
be outputted. Various noise canceling algorithms may be
implemented in the mike 122 in order to cancel the noise
occurring while an external sound signal is received.

[0094] The user input unit 130 generates input data for an
operation control of a terminal by a user. The user input unit
130 may include a key pad, a dome switch, a touch pad
(resistive/capacitive), a jog wheel, and a jog switch.

[0095] The sensing unit 140 generates a sensing signal for
controlling an operation of the portable terminal 100 by sens-
ing a current state of the portable terminal 100 such as the
close/open state of the portable terminal 100, the position of
the portable terminal 100, the user contact of the portable
terminal 100, the orientation of the portable terminal 100, and
the acceleration/deceleration of the portable terminal 100.
For example, if the portable terminal 100 is the form ofa slide
phone, the sensing unit 140 senses whether the slide phone is
opened/closed. Additionally, the sensing unit 140 senses
whether the power supply unit 190 supplies power or whether
the interface unit 170 is combined with an external device.
Moreover, the sensing unit 140 may include a proximity
sensor 141 and a body sensor 142.

[0096] The body sensor 142 may include a finger print
sensor 142a, a photoplethysmographic (PPG) signal sensor
1425, and an Electrocardiogram (ECG) sensor 142¢.

[0097] The fingerprint sensor 142a generates fingerprint
recognition information from a signal of a fingerprint recog-
nition electrode. The fingerprint sensor 142a may or may not
include a fingerprint recognition electrode conceptually.
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[0098] The PPG sensor 1425 generates a blood movement
measurement signal from the current that is provided from a
light receiving diode that receives the light emitted from a
light emitting diode. The PPG sensor 1425 may or may not
include a light emitting diode and a light receiving diode
conceptually.

[0099] TheECG sensor142¢ generates an ECG signal from
a signal of an ECG electrode. The ECG sensor 142¢ may or
may not include an ECG electrode conceptually.

[0100] The output unit 150 generates a visual, auditory or
tactile output, and includes a display unit 151, a sound out-
putting module 152, an alarm unit 153, and a haptic module
154.

[0101] The display unit 151 displays (outputs) information
processed by the portable terminal 100. For example, when a
portable terminal is in a call mode, the display unit 151
displays call related User Interface (UT) or Graphic User
Interface (GUI). When the portable terminal 100 is in a video
call mode or a capture mode, the display unit 100 displays a
captured or/and received image, U, and GUL

[0102] The display unit 151 includes at least one of'a liquid
crystal display (LCD), a thin film transistor-liquid crystal
display (TFT LCD), an organic light-emitting diode (OLED),
a flexible display, and a 3D display.

[0103] Some displays may be configured with a transparent
type or a light transmission type in order to see an external
through them. This may be called a transparent display, and
its representative example is a Transparent OLED (TOLED).
The display unit 151 may be configured with a rear structure
or a light transmission type structure. According to such a
structure, a user may see an object at the rear of a terminal
body through an area that the display unit 151 of the terminal
body occupies.

[0104] At least two display units 151 may be provided
according to an implementation form of the portable terminal
100. For example, a plurality of display units may be spaced
from each other on one side, may be integrally disposed on
one side, or may be disposed at different sides, respectively.
[0105] When the display unit 151 and a touch operation
sensing sensor (hereinafter, referred to as atouch sensor) have
a mutual layer structure (hereinafter, referred to as a touch
screen), it may serve as an input device in addition to an
output device. A touch sensor may have a form such as atouch
film, a touch sheet, and a touch pad.

[0106] The touch sensor may be configured to convert a
change of a pressure applied to a specific portion of the
display unit 151 or a change of a capacitance occurring at a
specific portion of the display unit 151 into an electrical input
signal. The touch sensor may be configured to detect a pres-
sure during touching in addition to a touched position and
area.

[0107] Ifatouch inputis provided for a touch sensor, signal
(s) corresponding thereto is(are) transmitted to a touch con-
troller. The touch controller processes the signal(s) and then
transmits corresponding data to the control unit 180. By doing
s0, the control unit 180 recognizes which area of the display
unit 151 is touched.

[0108] Referring to FIG. 1, the proximity sensor 141 may
be disposed in an inner area of a portable terminal surrounded
by the touch screen or near the touch screen. The proximity
sensor 141 is a sensor for detecting an object that approaches
apredetermined detection side or an object that exists near the
proximity sensor 141, by using electromagnetic force or
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infrared without mechanical contact. The proximity sensor
141 has a longer lifecycle and a higher utilization than a
contact type sensor.

[0109] The proximity sensor 141 may include a transmis-
sion type photoelectric sensor, a direct reflection type photo-
electric sensor, a mirror reflection type photoelectric sensor, a
high frequency oscillation type proximity sensor, a capaci-
tance type proximity sensor, a magnetic type proximity sen-
sor, and an infrared proximity sensor. If the touch screen is a
capacitive type, it is configured to detect the proximity of the
pointer by using the change in an electric field according to
the proximity of the pointer. In this case, the touch screen (i.e.,
a touch sensor) may be classified as a proximity sensor.
[0110] For convenience of description, an action for recog-
nizing that the pointer is positioned on the touch screen is
called “proximity touch”, and an action that a pointer actually
contacts the touch screen is called “contact touch”. The posi-
tion where a pointer contacts the touch screen through prox-
imity touch means that the pointer contacts the touch screen
vertically through proximity touch.

[0111] The proximity sensor detects proximity touch and a
proximity touch pattern (for example, proximity touch dis-
tance, proximity touch direction, proximity touch speed,
proximity touch time, proximity touch position, and proxim-
ity touch moving state). Information on the detected proxim-
ity touch operation and proximity touch pattern may be out-
putted on a screen.

[0112] Theaudio output module 152 may output audio data
received from the wireless communication unit 110 or stored
in the memory 160 during call signal reception, a call mode,
a recording mode, a voice recognition mode, or a broadcast
receiving mode. The sound outputting module 152 outputs a
sound signal, which is related to a function of the portable
terminal 100 (for example, a call signal incoming sound and
a message incoming sound). The sound outputting module
152 may include a receiver, a speaker, and a buzzer.

[0113] The alarm unit 153 outputs a signal notifying an
event occurrence of the portable terminal 100. Examples of
the event occurring in the portable terminal 100 includes call
signal reception, message reception, key signal input, and
touch input. The alarm unit 153 may output a signal notifying
event occurrence through vibration in addition to a video
signal or an audio signal. Since the video signal or the audio
signal may be outputted through the display unit 151 or the
sound outputting module 152, they 151 and 152 may be
classified as part of the alarm unit 153.

[0114] The haptic module 154 generates various haptic
effects that a user can feel. A representative example of a
haptic effect that the haptic module 154 generates includes
vibration. The intensity and pattern of vibration that the hap-
tic module 154 generates is controllable. For example, differ-
ent vibrations are combined and outputted or are sequentially
outputted.

[0115] Thehaptic module 154 may generate various haptic
effects such as pin arrangement that vertically moves with
respect to a skin contact surface, injection or suction power of
air through an injection inlet or a suction inlet, rubbing for
skin surface, electrode contact, an effect by stimuli such as
electrostatic force, and an effect by cold/warm sense repro-
duction using a device that suctions or emits heat, in addition
to the vibration.

[0116] The haptic module 154 may be implemented to
deliver a haptic effect through direct contact and also allows
auser to feel a haptic effect through a muscle sense of a finger
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or an arm. At least two haptic modules 154 may be equipped
according to a configuration aspect of the portable terminal
100.

[0117] The memory 160 may store a program for an opera-
tion of the control unit 180, and may temporarily store input/
output data (for example, a phone book, a message, a still
image, and, amoving image. The memory 160 may store data
regarding the vibrations and sounds of various patterns,
which are outputted during touch input on the touch screen.

[0118] The memory 160 may include at least one storage
medium of a flash memory type, a hard disk type, a multime-
dia card micro type, a card type memory (for example, SD or
XD memory), Random Access Memory (RAM), Static Ran-
dom Access Memory (SRAM), Read-Only Memory (ROM),
Electrically Frasable Programmable Read-Only Memory
(EEPROM), Programmable Read-Only Memory (PROM),
magnetic memory, magnetic disk, and optical disk. The por-
table terminal 100 may operate in relation to a web storage
that performs a storage function of the memory 160 on inter-
net.

[0119] Theinterface unit 170 serves as a path to all external
devices connected to the portable terminal 100. The interface
unit 170 receives data from an external device or power to
deliver it to each component in the portable terminal 100, or
transmits data in the portable terminal 100 to an external
device For example, the interface unit 170 may include a
wire/wireless headset port, an external charging port, a
memory card port, a port for connecting to a device having an
identification module, an audio Input/Output (I/O) port, a
video I/O port, and an earphone jack.

[0120] The identification module is a chip for storing vari-
ous information to certify the usage permission of the por-
table terminal 100, and may include User Identify Module
(UIM), Subscriber Identity Module (SIM), and Universal
Subscriber Identity Module (USIM). A device having an
identification module (hereinafter, referred to as an identifi-
cation device) may be manufactured with a smart card type.
Accordingly, the identification device may be connected to
the portable terminal 100 through a port.

[0121] When the portable terminal 100 is connected to an
external cradle, the interface unit may serve as a path through
which power from the cradle 1s supplied to the portable ter-
minal 100, or a path through which various command signals
inputted from the cradle is delivered to the portable terminal
100. The various command signals or power inputted from
the cradle may operate as a signal that recognizes that the
portable terminal 100 is properly mounted on the cradle.

[0122] The control unit 180 generally controls overall
operations of the portable terminal 100. For example, the
control unit 180 controls and processes operations related to
voice call, data communication, and video call. The control
unit 180 may include a multimedia module 181 for playing
multimedia. The multimedia module 181 may be imple-
mented in the control unit 180, and may be implemented,
being separated from the control unit 180.

[0123] The control unit 180 may perform a pattern recog-
nition process for recognizing handwriting input and picture
drawing input on the touch screen as a character and an image,
respectively.

[0124] The power supply unit 190 receives external power
and internal power according to a control of the control unit
180, and then, supplies power necessary for an operation of
each component.
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[0125] Various embodiments described herein may be
implemented using a computer or similar device thereto read-
able medium through software, hardware or a combination
thereof.

[0126] Interms of hardware implementation, embodiments
described herein may be implemented using at least one of
application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field pro-
grammable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, electric units for per-
forming other functions. In some cases, embodiments may be
implemented by the control unit 180.

[0127] Interms of software implementation, embodiments
related to a procedure or function may be implemented with
an additional software module for performing at least one
fanction or operation. A software code may be implemented
by a software application written using a proper program
language. The software code is stored in the memory 160, and
is executed by the control unit 180.

[0128] The external appearance of a portable terminal
according to an embodiment will be described with reference
to FIGS. 210 9.

[0129] FIG. 2isa front view of a portable terminal accord-
ing to an embodiment.

[0130] As shown in FIG. 2, the portable terminal 100
includes a display unit 151 at the front and four ECG elec-
trodes 171. The four ECG electrodes 171 are disposed at the
top and bottom of the left bezel and the top and bottom of the
right bezel of the portable terminal 100. In various embodi-
ments, the number of electrodes and their positions may vary.
[0131] FIG. 3 is a right side view of a portable terminal
according to an embodiment.

[0132] As shown in FIG. 3, the portable terminal 100
includes two ECG electrodes 171 at the right bezel. Each of
the light emitting diode 172 and the light receiving diode 173
for the PPG sensor 1425 may be disposed adjacent to the ECG
electrode 171. Thereby, ECG measurement and blood move-
ment measurement are possible at the same time.

[0133] Moreover, the portable terminal 100 includes two
fingerprintrecognition electrodes 174 instead of the two ECG
electrodes 171 at the right bezel. The light emitting diode 172
and the light receiving diode 173 for the PPG sensor 1425
may be disposed adjacent to each of the ECG electrodes 174.
Thereby, fingerprint measurement and blood movement mea-
surement are possible at the same time.

[0134] InFIG. 3, the numberofthe ECG electrodes 171 and
their positions, the number of the light emitting diodes 172
and their position, the number of the light receiving diodes
173 and their positions, and the number of the fingerprint
electrodes 174 and their positions may vary.

[0135] FIG. 4 is a right side view of a portable terminal
according to an embodiment.

[0136] As shown in FIG. 4, the portable terminal 100
includes two fingerprint recognition electrodes 174 at the
right bezel. The light emitting diode 172 and the light receiv-
ing diode 173 for the PPG sensor 1425 may be disposed
adjacent to each of the fingerprint recognition electrodes 174.
Additionally, the ECG electrode 171 may be disposed adja-
cent to each of the fingerprint recognition electrodes 174.
Thereby, fingerprint measurement and blood movement mea-
surement are possible at the same time.

[0137] InFIG. 4, the numberofthe ECG electrodes 171 and
their positions, the number of the light emitting diodes 172
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and their position, the number of the light receiving diodes
173 and their positions, and the number of the fingerprint
electrodes 174 and their positions may vary.

[0138] FIG. 5 is a view illustrating the front bottom of a
portable terminal according to an embodiment.

[0139] As shown in FIG. 5, the portable terminal 100
includes two ECG electrodes 171 at the front bottom. Each of
the light emitting diode 172 and the light receiving diode 173
for the PPG sensor 1425 may be disposed adjacent to the ECG
electrode 171. Thereby, ECG measurement and blood move-
ment measurement are possible at the same time.

[0140] Moreover, the portable terminal 100 includes two
fingerprintrecognition electrodes 174 instead of the two ECG
electrodes 171 at the front bottom. The light emitting diode
172 and the light receiving diode 173 for the PPG sensor 1425
may be disposed adjacent to each of the fingerprint recogni-
tion electrodes 174. Thereby, fingerprint measurement and
blood movement measurement are possible at the same time.
[0141] InFIG.5, the numberofthe ECG electrodes171 and
their positions, the number of the light emitting diodes 172
and their position, the number of the light receiving diodes
173 and their positions, and the number of the fingerprint
electrodes 174 and their positions may vary.

[0142] FIG. 6 is a view illustrating the front bottom of a
portable terminal according to an embodiment.

[0143] As shown in FIG. 6, the portable terminal 100
includes two fingerprint recognition electrodes 174 at the
right bezel. The light emitting diode 172 and the light receiv-
ing diode 173 for the PPG sensor 1425 may be disposed
adjacent to each of the fingerprint recognition electrodes 174.
Additionally, the ECG electrode 171 may be disposed adja-
cent to each of the fingerprint recognition electrodes 174.
Thereby, fingerprint measurement and blood movement mea-
surement are possible at the same time.

[0144] InFIG. 6, the numberofthe ECG electrodes171 and
their positions, the number of the light emitting diodes 172
and their position, the number of the light receiving diodes
173 and their positions, and the number of the fingerprint
electrodes 174 and their positions may vary.

[0145] In FIGS. 3 to 6, the ECG electrode 171 or the fin-
gerprint recognition electrode 174 may be disposed at a func-
tion button such as a power button, a home button, an event
obtaining button, and a next event period playing button.
Here, the event obtaining button may correspond to a record-
ing button or a picture capturing button. The next event period
playing button may correspond to a next image displaying
button, a next page displaying button, a next music playing
button, or a next video period playing button.

[0146] FIG. 7 is a front perspective view of a portable
terminal according to an embodiment.

[0147] Referring to FIG. 7, the portable terminal 100 may
have a bar-shaped body. However, the present invention is not
limited thereto, and thus may be applicable to various struc-
tures such as a slide type, a folder type, a swing type, and a
swivel type, where at least two bodies are combined for
relative movement.

[0148] Bodies 101 and 102 include a case (for example,
casing, housing, and cover) constituting the outer appearance.
In this embodiment, the case may be divided into the front
case 101 and the rear case 102. Various electronic compo-
nents are embedded in a space between the front case 101 and
the rear case 102. At least one middle case may be addition-
ally disposed between the front case 101 and the rear case
102.
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[0149] The cases may be formed by injecting synthetic
resins or may be formed of metallic materials such as stainless
steel (STS) or titanium (Ti).

[0150] Thebodies 101 and 102 of the portable terminal 100
may include a display module 151, a sound outputting mod-
ule 152, a camera 121, a user input unit 130, a mike 122, and
an interface 170.

[0151] Thedisplay module 151 occupies a great part of the
main surface of the front case 101. The sound outputting
module 152 and the camera 121 are disposed at an area
adjacent to one end of the both ends of the display module
151, and the user input unit 130 and the mike 122 are disposed
at an area adjacent to the other end.

[0152] Theuserinputunit 130 and the interface 170 may be
disposed at the sides of the front case 101 and the rear case
102.

[0153] Theuserinputunit 130 may be manipulated in order
to receive a command for controlling an operation of the
portable terminal 100.

[0154] The user input unit 130 may be called a manipulat-
ing portion, and may include a key button 131. The user input
unit 130 may be in a tactile manner through which a user
manipulates it with tactile sense.

[0155] Additionally, according to an embodiment of the
present invention, the proximity sensor 141, and the plurality
of ECG electrodes may be disposed at the bodies 101 and 102
of the portable terminal 100.

[0156] The proximity sensor 141 is disposed at the front of
the portable terminal 100 in order to detect an object that
approaches a specific position of the body. For example, the
proximity sensor 141 is disposed adjacent to the sound out-
putting module 152 that operates as a speaker outputting a call
sound during a call mode and the ECG electrode 171 used for
sensing ECG, so that whether the head of'user approaches the
sound outputting module 152 is sensed during a call mode.
[0157] Additionally, one of the plurality of ECG electrodes
171 may be disposed adjacent to the sound outputting module
152 at the front of the portable terminal 100, and another may
be disposed at the side of the portable terminal 100. When one
of the plurality of ECG electrodes 171 is disposed at the side
of the portable terminal 100, it may be disposed at the side of
the front case 101, the side of the rear case 102, or the sides of
the front case 101 and the rear case 102.

[0158] The ECG electrode 171 disposed at the front of the
portable terminal 100 may be used to sense an ECG signal of
a user, contacting the ear or head of a user during a call.
[0159] The ECG electrode 171 disposed at the side of the
portable terminal 100 may be used to sense an ECG signal of
a user, contacting the hand of a user during a call.

[0160] Theplurality of ECGelectrode 171 may be disposed
at a position where it can easily contact the skin surface of a
user while the user makes a call using the portable terminal
100 or manipulates the portable terminal 100.

[0161] FIG. 8 is a rear perspective view of a portable ter-
minal according to an embodiment.

[0162] Referringto FIG. 8, a camera 121' may be addition-
ally mounted at the body rear of the portable terminal 100, 1.e.
the rear case 102. The camera 121' substantially may have an
opposite capturing direction to the camera 121 of FIG. 2, and
may have different pixels than the camera 121.

[0163] Forexample, the camera 121 may have low pixels in
order to capture the face of a user and than transmit the
captured face image to the other party without difficulties, and
the camera 121' may have high pixels in order to capture a
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general object without the need for transmission. The cam-
eras 121 and 121' may be installed at the terminal body in
order to make rotation and popup possible.

[0164] A flash 123 and a mirror 124 may be additionally
disposed adjacent to the camera 121'. The flash 123 emits
light toward an object when the camera 121' captures the
object. The mirror 124 may be used in order that a user looks
at himself/herself when the user captures himself/herself
(self-shooting) by using the camera 121'.

[0165] A sound outputting module 152' may be addition-
ally disposed at the body rear of the portable terminal 100.
The sound outputting module 152" may perform a stereo
function together with the sound outputting module 152 of
FIG. 2, and also may be used for implementing a speaker
phone mode during a call.

[0166] A broadcast signal receiving antenna 124 may be
additionally disposed at the body side of the portable terminal
100, in addition to an antenna for a call. The antenna 124
constituting part of the broadcast receiving module 111 of
FIG. 1 may be installed to be drawn from the terminal body.
[0167] Thepower supply unit 190 is mounted at the body of
the portable terminal 100 in order to supply power to the
portable terminal 100. The power supply unit 190 may be
embedded in the portable terminal 100, or may be installed to
be detachable from the external body of the portable terminal
100.

[0168] FIG. 9 is a view illustrating a body sensing acces-
sory connected to a portable terminal according to an embodi-
ment.

[0169] Thebody sensing accessory shown in F1G. 9 may be
connected to the earphone jack 176 of the portable terminal
100. Especially, the body sensing accessory shown in FIG. 9
may be an earphone or the headset connected to the earphone
jack 176 of the portable terminal 100. As shownin FIG. 9, the
body sensing accessory may include two sound outputting
modules 152. The light emitting diode 172 and the light
receiving diode 173 for the PPG sensor 1425 may be disposed
adjacent to each of the sound outputting modules 152. By
doing so, even if the portable terminal 100 does not provide a
blood movement measurement function, a user may measure
a blood movement, while listening to music.

[0170] Moreover, the body sensing accessory may include
the two ECG electrodes 171 instead of the two sound output-
ting module 152. Each of the light emitting diode 172 and the
light receiving diode 173 for the PPG sensor 1426 may be
disposed adjacent to the ECG electrode 171. By doing so,
even if the portable terminal 100 does not provide an ECG
measurement function and a blood movement measurement
function, a user may measure an ECG and a blood movement
at the same time.

[0171] Moreover, the body sensing accessory may include
the two fingerprint recognition electrodes 174 instead of the
two sound outputting modules 152. The light emitting diode
172 and the light receiving diode 173 for the PPG sensor 1425
may be disposed adjacent to each of the fingerprint recogni-
tion electrodes 174. By doing so, even if the portable terminal
100 does not provide a fingerprint measurement function and
a blood movement measurement function, a user may mea-
sure a fingerprint and a blood movement at the same time.
[0172] FIG. 10 is schematic view of a portable terminal
having an earphone connected according to an embodiment.
[0173] Referring to FIG. 10, the earphone 300 may be
detachable to the main body of the portable terminal 100
through the earphone jack 176.
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[0174] The main body of the portable terminal 100 may
have various types such as a slide type and a folder type. The
main body of the portable terminal 100 is equipped with the
earphone jack 176 from which the earphone 300 is detach-
able. The earphone jack 176 may include a predetermined
number of connection terminals.

[0175] For example, if the earphone 300 is a 4-pole ear-
phone, it includes a mike 300 for collecting a sound signal of
a user in order to support Push To Talk (PTT) service, and
accordingly, one of the connection terminals of the earphone
jack 176 may include a mike terminal to deliver the user
sound signal, collected by the mike 330, into the portable
terminal 100,

[0176] Moreover, the earphone 300 may further include a
plurality of ECG electrodes 341 in order to obtain an ECG
signal of a user. When a user plugs the earphone 300 in the
ears, electrodes 341 may be disposed at the main body of the
earphone 300 in order to contact the skin surface of the user
and sense an ECG signal.

[0177] Furthermore, if the earphone 300 includes a plural-
ity of ECG electrodes 341 for sensing an ECG signal, the
earphone jack 176 may further include a terminal for deliv-
ering ECG signals, collected by the plurality of ECG elec-
trodes 341 for sensing an ECG signal, to the portable terminal
100.

[0178] FIG. 11 is a view illustrating a bio information mea-
suring device using a wired headset according to an embodi-
ment. As shown in FIG. 11, a portable terminal includes an
embedded ECG sensor 142¢, and an earphone jack 176 may
include at least one pin for an audio signal and at least one pin
for ECG signal.

[0179] As shown in FIG. 11, the wired headset 50 includes
at least one ECG electrode 50a disposed at a portion that
contacts the ear and at least one ECG electrode 505 disposed
ataportion, i.e. the outside of the wired headset 50, where the
hand frequently contacts when a user wears the wired headset
50.

[0180] The headset 50 is connected to the earphone jack
176 of the portable terminal through a plug at the end of the
cable. The earphone jack 176 includes a pin for outputting a
bio signal such as an ECG signal measured by the headset 60
into the ECG sensor 142¢, in addition to a pin (or terminal) for
outputting an audio signal to the wired headset 50.

[0181] The portable terminal 100 to which the plug of the
wired headset 50 is connected may additionally include a
contact sensing unit 102, a multiplexer (MUX) 103, and an
ECG sensor 142¢, in addition to an audio codec 240 and the
control unit 180 in the portable terminal of FIG. 1. However,
if the portable terminal 100 does not include an ECG elec-
trode, the MUX 103 may be unnecessary.

[0182] The contact sensing unit 102 senses whether the
ECG electrode of the wired headset 50 and the ECG electrode
of the portable terminal 100 contact the user’s ear or hand.

[0183] According to a contact sensing state sensed by the
contact sensing unit 102, the control unit 180 controls the
audio codec 240, the MUX 103, and the ECG sensor 142c.

[0184] When a user selects a predetermined music related
application (for example, an MP3 function) by using the
portable terminal 100, the audio codec 240 outputs an audio
signal (i.e. music) through an internal sound outputting mod-
ule (i.e. a speaker). When the plug of the wired headset 50 is
connected to the earphone jack 176, the audio codec 240
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senses it and then outputs the audio signal to the earphone
jack 176 in order to output the audio signal to the wired
headset 50.

[0185] The MUX 103 delivers an ECG signal, sensed by the
ECG electrode of the wired headset 50 or the ECG electrode
of the portable terminal 100, into the ECG sensor 142¢
according to a control MUX_CONT of the control unit 180.
[0186] The ECG sensor 142¢ generates an analog ECG
signal by using the potential difference of the ECG signal
sensed through at least one ECG electrode at the wired head-
set 50 or one side of the portable terminal. In general, in
relation to an ECG, a potential difference of an electrical
signal varies according to a measurement position. For
example, a portion such as the hand close to the heart has a
high potential difference, so that an ECG waveform may be
sensed well. However, a portion such as the ear far from the
heart has a low potential difference, so that an ECG waveform
may not be sensed well.

[0187] Therefore, the control unit 180 determines whether
the hand or the ear contacts the ECG electrode or whether one
hand or both hands contact(s) the ECG electrode even when
the hand contacts the ECG electrode, in order to output dif-
ferent control signals CONT to the ECG sensor 142. There-
fore, the ECG sensor 142¢ amplifies an ECG signal with a
gain determined by the control signal CON in order to gen-
erate the amplified ECG signal. The amplified ECG signal is
delivered to the control unit 180, so that the control unit 180
displays the amplified ECG signal or information, obtained
from the amplified ECG signal, on the display unit 151. Thus,
the information on the display unit 151 is provided to a user.
[0188] Especially, the control unit 180 of FIG. 11 may
include an MCU or an application program separated from
the control unit 180 of FIG. 1. This is for the load of the
control unit 180, and the control unit 180 of FIG. 11 is con-
nected to the control unit 180 of FIG. 1. Additionally, pins (or
terminals) of the earphone jack are divided for an audio signal
and an ECG signal.

[0189] Also, when ear contact and hand contact occur fre-
quently, corresponding contact is processed according to a
priority. As one example, when at least two contacts, i.e. ear
and hand contacts, occur, for example, the hands contacts the
electrode of the portable terminal while a user wears the
headset, a priority is given to the electrode at the ear.

[0190] FIG. 12 is aview of a gain controlling unit equipped
in an ECG sensor according to an embodiment.

[0191] Referring to FIG. 12, a switch SW switches one of
resistors R1, R2, and R3 according to a control signal CONT
outputted from the control unit 180. The amplification unit
AMP amplifies an input signal (i.e. an electrical signal out-
putted from an electrode) by a gain determined by the
switched resistor. At this point, when the both ears contact an
ECG electrode of the headset, the resistor R1 is connected,
and when the hand contacts an ECG electrode of the headset,
the resistor R2 is connected, and when the hand contacts an
ECG electrode of the portable terminal 100, the resistor R3 is
connected.

[0192] Listening to music and user’s health check in an
ECG sensor application device by using the headset, and a
control operation of a portable terminal according to an
embodiment will be described below with reference to FIG.
11.

[0193] 1. Listening to Music and User’s Health Check
[0194] When a user selects a predetermined music related
application, for example, an MP3 function, by using a por-
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table terminal, the audio codec 240 outputs an audio signal
(i.e. music) through the internal sound outputting module
(i.e., a speaker) 152.

[0195] During this state, when the plug of the headset 50 is
connected to the earphone jack 176 of the portable terminal
100, the audio codec 240 does not output the audio signal to
the internal sound outputting module (i.e. a speaker) 152
according to an earphone jack detect signal EARJACK _DET,
but outputs the audio signal to the earphone jack 176, so that
the audio signal is outputted to the ear speaker (not shown) of
the headset 50. As a result, a user may listen to music, wearing
the headset 50.

[0196] While a user listens to music, he/she executes a
predetermined application for ECG measurement, the ECG
electrode 50q at the ear contact portion, i.e. the inside of the
headset 50, outputs an ECG signal EAR_R and EAR_L,
measured from the both ears of the user, to the earphone jack
176 of the portable terminal. The contact sensing unit 102
detects that a current user wears the headset and the contact
points of the headset are the both ears on the basis of the ECG
signals EAR_R and EAR_L received through the receiving
pin (i.e. a terminal) of the earphone jack 176, and then, out-
puts the detected contact state to the control unit 180.
[0197] According to the contact detect state, the control
unit 180 outputs a control signal MUX_CONT to the MUX
103, and also outputs a gain control signal CONT to the ECT
sensor 142¢ in order to control an amplification rate of an
ECG signal. The MUX 103 outputs the ECG signal EAR_R
and EAR_L, applied through the earphone jack 176, to the
ECG sensor 142¢ according to the control signal MUX_
CONT.

[0198] Accordingly, the ECG sensor 142¢ amplifies the
ECG signal EAR_R and EAR_L, inputted through the MUX
103, by different application rates according the gain control
signal CONT outputted from the control unit 180, and then,
outputs the amplified ECG signal to the control unit 180. The
control unit 180 displays the corresponding ECG signal on
the display unit 151.

[0199] According to embodiments, an audio signal and an
BCG signal are physically separated through the inner pin
(i.e. a terminal) of the earphone jack 176. Therefore, while a
user listens to music through the headset, a bio signal mea-
sured from the headset is detected through the ECG sensor
142¢ of the portable terminal in order to display a user’s ECG
waveform. Therefore, ECG measurement and listening to
music are easily performed.

[0200] Moreover, while a user wears the headset 50 and
executes an application for ECG measurement without
executing an MP3 function, the headset 50 may be only used
for the purpose of ECG measurement.

[0201] 2. Operation Control of Portable Terminal on the
Basis of Ear Contact and Hand Contact of Headset

[0202] As mentioned above, ECG measurement is per-
formed through the ECG electrode 50a attached to the inside
of the headset 50. However, controls related to operations
performed in the portable terminal such as listening to music
and call reception are performed basically through the contact
of the headset electrode 50q at the outside of the headset 50.
However, since the both sides or one side of the headset are or
is available, speaking accurately, a combination of the elec-
trodes 50a and 505 at the headset 50 may be mainly used.
Additionally, as mentioned in the above embodiment, ECG
electrodes at different positions may be used for the operation
control of the portable terminal. However, in relation to the
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operation of the portable terminal 100, the priority of the ECT
electrode of the headset 50 is high and the priority of the ECG
electrode at the portable terminal may be low.

[0203] Accordingly, while a user wears the headset 50,
even if one hand contacts the electrode 504 of the headset 50
and the other hand contacts the ECG electrode 171 of the
portable terminal 100, an operation of the portable terminal
100 is controlled according to the contact of the headset
electrode 505. However, when a user wears the headset 50, in
case that he/she contacts the ECG electrode 171 without
contacting the headset electrode 505, an operation of the
portable terminal 100 may be controlled according to the
ECG electrode 171.

[0204] Table 1 and Table 2 illustrate cases of when an
operation of a portable terminal is controlled according to the
ear contact and hand contact of the headset.

TABLE 1

Contact point Operation of

User gesture with headset portable terminal
Detach headset None None/pause
Wear both sides of headset Both ears MP3 play
Wear both sides of headset +  Both ears + one hand ~ Forward/Reverse
one hand contact
Wear both sides of headset +  Both ears + one hand ~ Pause/play
one hand double contact
Wear one side of headsat One ear Pause
TABLE 2

Contact point Operation of
User gesture with headset portable terminal
Detach headset None None

One ear or both ears  Call connection when
receiving a call

1. call connection when
receiving a call

2. call waiting

Detach headset None End

Wear headset (one side
or both sides)

Wear headset + one hand  One ear or both
contact ears + one hand

[0205] As shown in FIG. 11, the contact sensing unit 102
determines whether a user wears the headset 50 or a user’s
hand contacts an ECG electrode according to the voltage size
of an ECG signal measured from a plurality of ECG elec-
trodes 50a attached to the inside of the headset 50, a plurality
of ECG electrodes 505 attached to the outside of the headset
50, and aplurality of ECG electrode 171 attached to a portable
terminal. The reason is that an ECG signal measured from the
ear is different from that measured from the hand, and fur-
thermore, hand contacts on the headset and the portable ter-
minal may be different.

[0206] Accordingly, the control unit 180 may perform an
MP3 playback control (for example, playback, fast forward,
rewind, pause, and other), a call operation (for example, call
connection and call end), a lock control (for example, screen
lock release), according to a contact detect state outputted
from the contact sensing unit 102.

[0207] Hereinafter, controlling MP3 playback and a call
connection operation according to ear contact and hand con-
tact will be described below.

[0208] As shown in Table 1, when the headset is taken off
with no function in execution, no operation is performed.
However, when a user wears and takes off the headset 50
while an MP3 function is executed, the MP3 playback stops

Oct. 29, 2015

temporarily. And, the MP3 playback starts again when the
user wears the headset 50 again.

[0209] Moreaver, while a user wears the both sides of the
headset 50, in case that the one hand contacts the electrode
506 (or the electrode 171) at the side of the headset 50, the
control unit 180 may perform a forward or reverse operation
on the MP3 playback according to a touch of the right-side
electrode or the left-side electrode.

[0210] Moreover, while a user wears the both sides of the
headset 50, in case that one hand double-contacts the headset
506 (or the electrode 171), the control unit 180 stops or
perform the MP3 playback. At this point, the double contact
may be distinguished by the right or left electrode. Addition-
ally, when only one side of the headset remains after a user
wears the both sides of the headset, the control unit 180 stops
the MP3 playback.

[0211] Moreover, the control unit 180 may process a call
reception according to the ear contact and hand contact of the
headset. As shown in Table 2, when a call is received with the
both sides of the headset put on (for example, one side or both
sides), a call is immediately connected. Additionally, when a
call is received with the both sides of the headset put on (for
example, one side or both sides), a call connection is per-
formed, and later, when one hand contacts the electrode 50a
or 171, call waiting is performed (if the one hand contacts
again, a call is performed). Afterward, when the user takes off
the headset, the control unit 180 ends the call.

[0212] FIG. 13 is a view illustrating a bio information mea-
suring device using a wired headset according to another
embodiment. Although an audio signal and an ECG signal are
separated by increasing the number of pins in the earphone
jack 176 according to the embodiment of FIG. 11, the
embodiment of F1G. 13 uses the earphone jack 176 as itis but
uses a duplexer 105 that separates TX/RX signals by the
frequency band.

[0213] That is, the duplex 105 outputs an audio signal of
about 20 Hz, which is to be transmitted, to the earphone jack
176, and delivers an ECG signal of about 20 Hz, received
from the headset 50 through the earphone jack 176, to the
contact sensing unit 102. Since other operations are the same
as those of FIG. 11, detailed description will be omitted.
[0214] The ECG sensor 142¢ may be embedded in the
portable terminal. However, the present invention is not lim-
ited thereto, and the ECG sensor 142¢ may be embedded in
the headset. In this case, the headset analyzes an ECG signal
in order to measure ECG, and then transmits it the portable
terminal.

[0215] FIG. 14 is a view illustrating a bio information mea-
suring device using a wired headset according to another
embodiment. This embodiment includes the ECG sensor
embedded in the headset.

[0216] As shown in FIG. 14, when a user executes an MP3
function with the headset 50 connected to the portable termi-
nal 100, an audio signal outputted from an audio codec 50-2
is outputted to an ear speaker 50-5 of the headset 50 through
the earphone jack 176.

[0217] When the headset 50 is connected to the earphone
jack 176 of the portable terminal 100 or an audio signal is
outputted through the ear speaker 50-5, a contact sensing unit
50-2 detects the contact (for example, ear or hand contact)
from the headset 50 in order to output a contact detect signal
to an MCU 50-1. The MCU 50-1 determines the types of
contact (for example, ear or hand) according to the contact
detect signal outputted from the contact sensing unit, and
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then, outputs a control signal MUX_CONT for controlling a
MUX 50-3 and a control signal CONT for controlling a gain
of an BECG sensor 50-4.

[0218] The MUX 50-3 operates according to the control
signal MUX_CONT in order to output the ECG signal,
detected by the electrode 50a, to the ECG sensor 50-4, and
outputs a signal Hand_R and Hand_L, detected by the elec-
trode 506 at the side of the headset, to the earphone jack 176
of the portable terminal 100.

[0219] The ECG sensor 50-4 amplifies an ECG signal
detected from the ear according to the gain control signal
CONT outputted from the MCU 50-2, and outputs the ampli-
fied ECG signal to the MCU 50-2. Then, the MCU 50-1
outputs the ECT signal amplified by the ECG sensor 50-4 to
the earphone jack 176 of the portable terminal through a serial
interface.

[0220] Accordingly, the control unit 100 of the portable
terminal displays the ECG waveform received through the
earphone jack 176 on the display unit 151. While an MP3
function is executed or a call s received, the control unit 100
controls various operations of the portable terminal (for
example, MP3 playback, call reception, and screen lock
release) as shown in Table 1 and Table 2, by using the hand
detect signals Hand_R and Hand_I, which are detected by
the electrode 500 of the headset and delivered through the
earphone jack 176, and the hand detect signals Hand_R and
Hand_I, which are detected by the electrode 171 of the
portable terminal.

[0221] In relation to the operations of FIGS. 11 to 14, the
electrode 504 of the headset 50 and the electrode 171 of the
portable terminal may be used for detecting an ECG signal
and also controlling an operation of the portable terminal
Especially, when the ECG sensor is embedded in the headset
50, the headset 50 measures a user’s ECG signal and trans-
mits it to the portable terminal.

[0222] According to the method and structure of applying
an ECG sensor by using the headset shown in FIGS. 11 to 14,
the headset is connected to the portable terminal by a wire.
However, the present invention is not limited thereto. That is,
when the headset is connected to the portable terminal wire-
lessly, the almost same operation is provided.

[0223] FIG.15is aview illustrating a bio information mea-
suring device using a wireless headset according to an
embodiment.

[0224] Thewireless headset 51 includes a wireless commu-
nication unit 50-1. The wireless communication unit 51-1
mainly performs short range communication such as Blue-
tooth.

[0225] When a user executes an MP3 function in the por-
table terminal 100 with the wireless headset 51 put on, the
wireless communication unit 11 transmits an audio signal
through an antenna according to a control of the control unit
180. Then, the transmitted audio signal is received by an
antenna of the wireless headset 51 and is applied to the wire-
less communication unit 51-2. Accordingly, a DSP 51-2 pro-
cesses the received audio signal and outputs it to an ear
speaker (not shown) in order to play music.

[0226] While the music is played or an MP3 function is not
executed, a user selects an application for ECG measurement
from a menu and executes it. Then, a corresponding signal is
delivered to the headset 51 and the DSP 51-2 starts an opera-
tion for ECG measurement.

[0227] That is, the electrode at the inside of the headset 51
outputs a user’s bio signal, i.e. an ECG signal, and the elec-
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trode at the outside of the headset 51 outputs user’s hand
touché signals Hand_R and Hand_L. The contact sensing unit
51-2 detects hand contact or ear contact from the signals
outputted from the electrodes 50a¢ and 504 in order to a
contact detect signal to the DSP 51-2. Also, the ECG sensor
51-3 amplifies the ECG signal measured by the electrode 50a
according to the gain control signal of the DSP 51-2 in order
to output it to the DSP 51-2.

[0228] Accordingly, the DSP 51-2 outputs the ECG signal
measured by the ECG sensor 51-3 to the portable terminal
100 through the wireless communication unit 51-2, and the
control unit 180 displays the ECG waveform received
through the wireless communication unit 110 on the display
unit 151.

[0229] Moreover, while the MP3 function is executed to
play a predetermined music through the ear speaker of the
wireless headset 51, as shown in Table 1, if a user contacts the
electrode 505 or changes a wearing state of the headset, the
contact sensing unit 51-4 determines hand contacts Hand_R
and Hand [ and ear contacts Ear R and Ear L in order to
output a determination result to the DSP 51-2, and generates
an operation control signal for controlling an operation of the
portable terminal according to the contact detect signal out-
putted from the contact sensing unit 51-4, in order to transmit
the operation control signal to the wireless communication
unit 51-1.

[0230] Accordingly, the control unit 180 of the portable
terminal controls an MP3 function as shown in Table 1
according to the operation control signal received through the
wireless communication unit 110. Moreover, while a user
wears the wireless headset 51 or listens to music with the
wireless headset 51 put on, a call is received, as shown in
Table 2, a call receiving operation is performed according to
a contact state of the two electrodes 50a and 505 of the
wireless headset 51.

[0231] Next, a circuit of a portable terminal according to an
embodiment will be described below with reference to FIG.
16.

[0232] FIG. 16 is a block diagram illustrating part of a
circuit of a portable terminal according to an embodiment.
[0233] As shown in FIG. 16, the portable terminal 100
further includes a switch 310, a noise filter 200, an analog-
digital converter (ADC) 210.

[0234] A plurality of ECG electrodes 171 correspond to
ports for receiving an ECG signal from a body.

[0235] The switch 310 connects the two body-contacted
electrodes among the plurality of ECG electrode 171 to the
ECG sensor 142¢, or to the body communication module 116
according to a control signal of the control unit 180.

[0236] The ECG sensor 142¢ detects an analog ECG signal
from the signal of the two body-contacted electrodes.

[0237] The ADC 210 converts the analog ECG signal into a
digital ECG signal.

[0238] The noise filter 200 removes the noise from the
digital ECG signal in order to generate the filtered ECG
signal, and then delivers the filtered ECG signal to the control
unit 180.

[0239] The body communication module 116 modulates
the data received from the control unit 180 for body commu-
nication, and outputs the modulated signal to the two body-
contacted electrodes through the switch 310. Additionally,
the body communication module 116 demodulates the
received signal from the two body-contacted electrodes, and
then, delivers the demodulated data to the control unit 180.
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The modulation for body communication may be Frequency
Modulation (FM). The demodulation for body communica-
tion may be demodulation corresponding to the FM.

[0240] The control unit 180 compares a pattern of the ECG
signal received through the ECG sensor 142¢ with an ECG
pattern of a user previously stored in the memory 160. If they
are identical, the control unit 180 controls the switch 310 to be
connected to the body communication module 116.

[0241] FIG.17is schematic structure of a switch according
to an embodiment.

[0242] Referring to FIG. 17, the switch 310 may include a
first transistor TR1 and a second transistor TR2 in order for an
ECG electrode 171 at the body of the portable terminal 100,
an ear contact electrode 50« of an ear accessory, and a hand
contact electrode 505. It is assumed that the first transistor
TR1 and the second transistor TR2 are a Field Effect Tran-
sistor (FET), but may be different kinds of transistors.
[0243] The firsttransistor TR1 related to the ECG electrode
171 includes a gate electrode through which a control signal
is supplied, a drain electrode connected to the ECG electrode
171, and a source electrode connected to the ECG sensor
142c¢. If the number of the ECG electrodes 171 is more than
two, the number of the first transistors TR1 may be more than
two.

[0244] The second transistor TR1 related to the ECG elec-
trode 171 includes a gate electrode through which a control
signal is supplied, a drain electrode connected to the ECG
electrode 171, and a source electrode connected to the body
communication module 116. If the number of the ECG elec-
trodes 171 is more than two, the number of the second tran-
sistors TR2 may be more than two.

[0245] The first transistor TR1 related to the ear contact
ECG electrode 50a or 341 of the ear accessory includes a gate
electrode through which a control signal is supplied, a drain
electrode connected to the ear contact ECG electrode 50a or
341, and a source electrode connected to the ECG sensor
142¢. If the number of the ear contact ECG electrodes 504 or
341 is more than two, the number of the first transistors TR1
may be more than two.

[0246] The second transistor TR2 related to the ear contact
ECG electrode 50a or 341 of the ear accessory includes a gate
electrode through which a control signal is supplied, a drain
electrode connected to the ECG electrode 50a or 341, and a
source electrode connected to the body communication mod-
ule 116. If the number of the ECG electrodes 50a or 341 is
more than two, the number of the second transistors TR2 may
be more than two.

[0247] The first transistor TR1 related to the hand contact
ECG electrode 505 includes a gate electrode through which a
control signal is supplied, a drain electrode connected to the
ECG electrode 505, and a source electrode connected to the
ECG sensor 142¢. If the number of the ECG electrodes 505 is
more than two, the number of the first transistors TR1 may be
more than two.

[0248] The second transistor TR2 related to the hand con-
tact ECG electrode 505 includes a gate electrode through
whicha control signal is supplied, a drain electrode connected
to the ECG electrode 505, and a source electrode connected to
the body communication module 116. If the number of the
ECG electrodes 504 is more than two, the number of the
second transistors TR2 may be more than two.

[0249] Additionally, according to an embodiment of the
present invention, the control unit 180 provides a control
signal to the switch 310 based on whether an ear accessory
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such as the earphone 300 or the headset 51 is attached to the
portable terminal 100, in order to connect the electrodes 171
at the body outside surface of the portable terminal 100 or the
electrodes 341 at the main body of the earphone 300 to the
ECG sensor 142¢. Additionally, the control unit 180 provides
a control signal to the switch 310 based on whether an ear
accessory is attached to the portable terminal 100, in order to
connect the electrodes 171 at the body outside surface of the
portable terminal 100 or the electrodes 341 at the main body
of the earphone 300 to the body communication module 116.
[0250] For example, if an ear accessory is attached to the
portable terminal 100, the control unit 180 provides a control
signal to the switch 310 in order to connect the ear contact
ECG electrode of an ear accessory and/or the hand contact
BCG electrode of an ear accessory to the ECG sensor 142¢.
[0251] Additionally, if an ear accessory is attached to the
portable terminal 100, the control unit 180 provides a control
signal to the switch 310 in order to connect the ear contact
ECG electrode of an ear accessory and/or the hand contact
ECG electrode of an ear accessory to the body communica-
tion module 116.

[0252] Additionally, for example, if an ear accessory is not
attached to the portable terminal 100, the control unit 180
may connect the electrodes 171 at the body outside surface of
the portable terminal 100 to the ECG sensor 142¢ and/or the
body communication module 116.

[0253] Again, referring to FIG. 17, the switch 203 controls
the ECG signal obtained through the ECG electrodes 171,
50a, 504, or 341 to be inputted into the ECG sensor 142¢
and/or the body communication module 116, on the basis of
the control signal.

[0254] According to an embodiment, if an ear accessory is
not attached to the portable terminal 100 and the proximity
sensor 141a detects the proximity of an object during a call,
the control unit 180 may connect the electrodes 171 at the
body outside surface of the portable terminal 100 to the ECG
sensor 142¢ and/or the body communication module 116.
[0255] According to an embodiment, if an ear accessory is
not attached to the portable terminal 100, the control unit 180
may connect the electrode 50a, 505, or 341 at the ear acces-
sory to the ECG sensor 142¢ and/or the body communication
module 116.

[0256] Moreover, only when the portable terminal 100
operates in a call mode, the control unit 180 may activates the
proximity sensor 141a. Accordingly, the proximity sensor
141q is activated only in a call mode, so that it detects an
object approaching the sound outputting module 152 and
outputs a detect signal as a control signal.

[0257] The control unit 180 analyzes an ECG signal in
order to check a user’s emotion state and health state.
[0258] Ifno ECG electrode is connected to the ECG sensor
142¢, the control unit 180 cuts off power to the ECG sensor
142¢, the ADC 210, and the noise filter 200 in order to reduce
power consumption.

[0259] Next, the noise filer 200 according to various
embodiments will be described with reference to FIGS. 18 to
21.

[0260] Unlike dedicated ECG measurement equipment, the

portable terminal 100 is exposed to various noise environ-
ments. For example, when the portable terminal measures
ECG, a text message or a call may arrive, and at this point,
alarm sound, bell sound, and vibration may be the noise of an
ECG signal. Moreover, a user may measure ECG in order to
check a user’s health or record a user’s current emotion state
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while being on the move, listening to music, watching a
video, or being at a concert. Noise may occur during winter
due to electrostatic, and noise of about 60 Hz frequency may
occur due to AC power during charging of the portable ter-
minal 100.

[0261] As mentioned above, when ECG is measured
through the portable terminal 100, a noise filter that is appli-
cable to various noise environment is required.

[0262] Especially, while the control unit 180 measures
ECG through the ECG sensor 142¢, once a text message or a
call reception is detected, the control unit 180 turns off the
alarm unit 153.

[0263] Hereinafter, a filter that removes another noise will
be described.
[0264] FIG.18is ablock diagram of a noise filter according

to an embodiment.

[0265] As shown in FIG. 18, the noise filter 200 includes a
noise detecting unit 220, and a noise removing unit 230.
[0266] The noise detecting unit 220 detects the noise from
adigital ECG signal. The detected noise may be a noise signal
on a time axis or a noise frequency pattern on a frequency
axis.

[0267] The noise removing unit 230 removes the noise
from a digital ECG signal. Especially, when the noise detect-
ing unit 220 detects a noise signal, the noise removing unit
230 may correspond to a subtraction unit that reduces a noise
signal from a digital ECG signal. Additionally, when the
noise detecting unit 220 detects a noise frequency pattern, the
noise removing unit 230 may correspond to a notch filter that
cuts off a noise frequency pattern from a digital ECG signal.
[0268] FIG.19isablock diagram of a noise filter according
to an embodiment.

[0269] As shown in FIG. 19, the noise filter 200 includes a
noise detecting unit 220, and a noise removing unit 230. The
noise detecting unit 220 includes at least one typical noise
source detecting unit 221 and a comparison unit 222.

[0270] Thetypical noise source detecting unit 221 detects a
typical noise source and outputs a noise source signal. The
typical noise source detecting unit 222 may correspond to a
vibration sensor, an electromagnetic sensor, a source detect-
ing unit,and an AC power detecting unit. The vibration sensor
detects vibration and outputs a noise source signal corre-
sponding to the vibration detect signal. The electromagnetic
sensor detects an electromagnetic wave and outputs a noise
source signal corresponding to the electromagnetic detect
signal. The sound detecting unit detects a sound source and
outputs a noise source signal corresponding to the signal
source. The AC power detecting unit detects an AC power and
outputs a noise source signal corresponding to the AC power
signal.

[0271] The comparison unit 222 compares a digital ECG
signal with a noise source signal and outputs noise. The
comparison unit 222 outputs a noise signal or a noise fre-
quency pattern.

[0272] FIG.201s ablock diagram of a noise filter according
to an embodiment.

[0273] As shown in FIG. 20, the noise filter 200 includes a
noise detecting unit 220, and a noise removing unit 230. The
noise detecting unit 220 includes an amplifier 223 and a
saturation interval detecting unit 224.

[0274] The amplifier 223 amplifies a digital ECG signal
and generates an amplified digital ECG signal.

[0275] The saturation interval detecting unit 224 detects a
saturation interval from the amplified ECG signal to detect
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the noise corresponding to the detected saturation interval.
The saturation interval detecting unit 224 outputs a noise
signal or a noise frequency pattern.

[0276] Through the noise filter of FIG. 20, noise due to
electrostatic during winter or noise of about 60 Hz frequency
during charging of the portable terminal 100 may be removed.
[0277] FIG.21is ablock diagram of a noise filter according
to another embodiment.

[0278] As shown in FIG. 21, a plurality of noise filters 200
may be connected in series. For example, the portable termi-
nal 100 may include a first filter corresponding to the noise
filter of F1G. 19 and a second filter corresponding to the noise
filter of FIG. 20.

[0279] With reference to FIGS. 22 and 23, an earphone jack
type photoplethysmographic (PPG) signal sensor and a por-
table terminal supporting the same will be described.

[0280] FIG. 22 is a view of an earphone jack type PPG
sensor according to an embodiment.

[0281] As shown in FIG. 22, the earphone jack type PPG
sensor 1425 includes a light emitting diode 172, a light receiv-
ing diode 173, a current-voltage (I-V) converter 720, a filter
730, an amplifier 735, and a plug 740. The plug includes a
mike signal port 740a, a first ear speaker port 7405, a second
ear speaker port 740c, and a ground port 740d.

[0282] Theanode terminal of the light emitting diode 172 is
connected to the second ear speaker port 740¢, and its cathode
terminal is connected to the ground port 740d. The anode
terminal and the cathode terminal of the light receiving diode
173 are respectively connected to two input terminals of the
1-V converter 720. The output terminal of the I-V converter
720 is connected to the input terminal of the filter 730. The
output terminal of the filter 730 is connected to the input
terminal of the amplifier 735. The output terminal of the
amplifier 735 is connected to the mike signal port 740a.
[0283] FIG. 23 is a block diagram illustrating additional
components of a portable terminal according to an embodi-
ment.

[0284] As shown in FIG. 23, the portable terminal 100
includes an earphone jack 176, an audio codec 240, an ADC
250, and a switch 260. The earphone jack 176 includes a mike
signal port 1764, a first ear speaker port 1765, a second ear
speaker port 176¢, and a ground port 1764.

[0285] The input terminal of the ADC 250 is connected to
the mike signal port 176a. The output terminal of the ADC
250 is connected to the control unit 180. One end of the switch
260 is connected to the mike signal port 176a and the other
end is connected to the mike signal input terminal of the audio
codec 240. The first ear speaker port 1765 and the second ear
speaker port 176¢ are connected to the two audio output
terminal of the audio codec, respectively.

[0286] In order to use the earphone jack 176 for audio
usually, the control unit 180 provides a control signal to the
switch 260 in order to turn it on.

[0287] Once the plug 740 is inserted into the earphone jack
176, the mike signal port 740aq, the first ear speaker port 7405,
the second ear speaker port 740¢, and the ground port 7404
are connected to the mike signal port 1764, the first ear
speaker port 1765, the second ear speaker port 176¢, and the
ground port 1764, respectively.

[0288] Then, the light emitting diode 172 emits light by an
initial voltage applied to the second ear speaker port 176¢.
[0289] Moreover, the I-V converter 720, the filter 730, and
the amplifier 735 operate abnormally by an initial voltage
applied to the first ear speaker port 1765. That is, the light
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receiving diode 173 receives the light emitted from the light
emitting diode 172 in order to generate a current signal. The
1-V converter 720 converts the generated current signal into a
voltage signal by an initial voltage. The filter 730 filters a
voltage signal by an initial voltage in order to generate a
filtered voltage signal. The amplifier 735 amplifies the volt-
age signal filtered by an initial voltage in order to generate an
initial PPG signal.

[0290] The initial PPG signal is not an accurate blood
movement measurement signal, but increases a DC level of
the mike signal port 176a.

[0291] The ADC 250 converts the initial PPG signal into a
digital signal and provides it to the control unit 180.

[0292] When the control unit 180 detects a DC level
increase of the mike signal port 1764, it is recognized that the
PPG sensor 1425 is inserted into the earphone jack 176.
Moreover, in order to use the earphone jack 176 for the PPG
sensor 1425, the control unit 180 provides a control signal to
the switch 260 in order to turn it off.

[0293] Moreover, in order to provide stable power to the
PPG sensor 14254, the control unit 180 controls the audio
codec 240 in order to provide DC voltage to the first ear
speaker port 1765 and the second ear speaker port 176¢.
[0294] Once stable power is provided to the PPG sensor
1420, the light emitting diode 172 emits light normally by the
DC voltage applied to the second ear speaker port 740c.
Moreover, the I-V converter 720, the filter 730, and the ampli-
fier 735 operate normally by the DC voltage applied to the
first ear speaker port 7405. Accordingly, the amplifier 735
provides a normal blood movement measurement signal to
the mike signal port 740a, and the ADC 250 converts a normal
blood movement measurement signal into a digital signal and
provides it to the control unit 180.

[0295] Then, a method of changing a mode of a portable
terminal will be described with reference to FIGS. 24 to 27.
[0296] FIG. 24 is a flowchart of a mode changing method
according to an embodiment.

[0297] First, the control unit 180 of the portable terminal
100 is in a first mode M1 in operation S201. According to an
embodiment, the first mode M1 may be a sleep mode. Accord-
ing to an embodiment, the first mode M1 may be a call
reception state. According to an embodiment, the first mode
M1 may be a message reception state.

[0298] Inthe first mode M1, the control unit 180 confirms a
DC level increase of an ECG signal in operation S203. When
the user’s hand contacts one of the plurality of ECG elec-
trodes 171, the DC level of an ECG signal is increased, but an
ECG waveform does not occur. When the user’s hand con-
tacts at least two of the plurality of ECG electrodes 171, the
DC level of an ECG signal is increased, and an ECG wave-
form occurs.

[0299] Oncethe DC level of an ECG signal is increased, the
control unit 180 recognizes that interrupt corresponding to a
body contact input occurs in operation S205, and changes the
first mode M1 into a second mode M2 in response to interrupt
corresponding to a body contact input in operation S207.
[0300] In the second mode M2, the control unit 180 con-
firms the detection of an ECG waveform in operation S209. In
general, when the user’s hand contacts at least two of the
plurality of ECG electrodes 171, an ECG waveform occurs.
[0301] Once an ECG waveform is detected, the control unit
180 recognizes that interrupt corresponding to a grip input
oceurs in operation S211, and changes the second mode M2
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into a third mode M3 in response to interrupt corresponding to
the grip input in operation S213.

[0302] Inthe third mode M2, the control unit 180 confirms
the detection of a squeeze waveform in operation S215. In
general, when the user’s hand contacts at least two of the
plurality of ECG electrodes 171, a user squeezes the portable
terminal 100, an electromyogram (EMG) waveform occurs
due to the strength of an EMG signal.

[0303] Once an EMG waveform is detected, the control
unit 180 recognizes that interrupt corresponding to a squeeze
input occurs in operation S217, and changes the third mode
M3 into a fourth mode M4 in response to interrupt corre-
sponding to the squeeze input in operation S219.

[0304] Inthe fourth mode M4, the control unit 180 confirms
apattern of the received BCG signal is identical to a pattern of
auser’s ECG signal in operation S221.

[0305] Once they are identical, the control unit 180 deter-
mines that a user authentication is successful, and changes the
fourth mode M4 into a fifth mode MS5.

[0306] FIG. 25 is a graph illustrating a relation between a
plurality of modes and an ECG signal according to an
embodiment.

[0307] Asshown in FIG. 25, when the DC level of an ECG
signal is less than the predetermined level, the control unit
180 is in the first mode M1.

[0308] When the user’shand contacts one of the plurality of
ECG electrodes 171, the DC level of an ECG signal becomes
more than the predetermined level, and the control unit 180
changes the first mode M1 into the second mode M2.

[0309] When the user’s hand contacts at least two of the
plurality of ECG electrodes 171, an ECG waveform occurs,
and the control unit 180 changes the second mode M2 into the
third mode M3.

[0310] When the user’s hand contacts at least two of the
plurality of ECG electrodes 171 and the user squeezes the
portable terminal 100, as shown in FIG. 25, an EMG wave-
form occurs, and the control unit 180 changes the third mode
M3 into the fourth mode M4.

[0311] When the user’s hand contacts at least two of the
plurality of ECG electrodes 171 and the user release the
portable terminal 100, an ECG waveform occurs again. At
this point, the control unit 180 performs user authentication
and it is successful, the control unit 180 changes the fourth
mode M2 into the fifth mode M5.

[0312] FIG. 26 is a mode changing graph according to an
embodiment.
[0313] AsshowninFIG. 26, when a DC level increase of an

ECG signal is detected in the first mode M1, the control unit
180 changes the first mode M1 into the second mode M2.
[0314] Once an ECG waveform occurs in the second mode
M2, the control unit 180 changes the second mode M2 into
the third mode M3. When the DC level of an ECG signal
maintains a low level for a predetermined time in the second
mode M2, the control unit 180 changes the second mode M2
into the first mode M1.

[0315] Once an EMG waveform occurs in the second mode
M2, the control unit 180 changes the second mode M2 into
the third mode M3. When the DC level of an ECG signal
maintains a low level for a predetermined time in the third
mode M3, the control unit 180 changes the third mode M3
into the first mode M1. If an ECG waveform is not detected
for a predetermined time in the third mode M3, the control
unit 180 changes the third mode M3 into the second mode
M2.
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[0316] Once an ECG waveform occurs in the fourth mode
M4, the control unit 180 performs user authentication, and if
it is successful, changes the fourth mode M4 into the fifth
mode M5. When the DC level of an ECG signal maintains a
low level for a predetermined time in the fourth mode M4, the
control unit 180 changes the fourth mode M4 into the first
mode M1. If an ECG waveform is not detected for a prede-
termined time in the fourth mode M4, the control unit 180
changes the fourth mode M4 into the second mode M2.

[0317] When the DC level of an ECG signal maintains a
low level for a predetermined time in the fifth mode M5, the
control unit 180 changes the fifth mode M5 into the first mode
M1. If an ECG waveform is not detected for a predetermined
time in the fifth mode M5, the control unit 180 changes the
fifth mode M5 into the second mode M2.

[0318] According to an embodiment, if user authentication
is successful through an ECG signal and an EMG waveform
occurs in the third mode M3, the control unit 180 changes the
third mode M3 into the fourth mode M4. In this case, since the
user authentication is performed, the control unit 180 may not
perform user authentication in the fourth mode M4.

[0319] In the above, the first mode M1, the second mode
M2, the third mode M3, the fourth mode M4, and the fifth
mode M4 are mentioned, but some of them may be omitted.
That is, according to an embodiment, the first mode M1 may
be omitted. According to an embodiment, the fourth mode
M4 may be omitted. According to an embodiment, the fifth
mode M5 may be omitted. According to an embodiment, the
third mode M3 and the fourth mode M4 may be omitted.

[0320] Additionally, at least two modes of the above modes
may be combined to constitute one mode. According to an
embodiment, the first mode M1 and the second mode M2 may
be combined. According to an embodiment, the second mode
M2 and the third mode M3 may be combined. According to an
embodiment, the third mode M3 and the fourth mode M4 may
be combined.

[0321] Furthermore, some changing paths may be omitted.
Forexample, a changing path from the third mode M3 into the
first mode M1 may be omitted.

[0322] A condition for changing one mode to another mode
may be changed.

[0323] According to an embodiment, modes may be
divided based on before and after an EMG waveform occurs.
At this point, if a previous mode corresponds to a terminal
lock state and a subsequent mode corresponds to a terminal
unlock state, a user may unlock the terminal by squeezing it.
Additionally, if a previous mode corresponds to a sleep state
and a subsequent mode corresponds to a wake state, a user
may wake the terminal by squeezing it. If a previous mode
corresponds to a call reception state and a subsequent mode
corresponds to a call state, a user may make a call by squeez-
ing the terminal. Ifa previous mode corresponds to a message
reception state and a subsequent mode corresponds to a mes-
sage displaying state, a user may confirm the message by
squeezing the terminal. If a previous mode corresponds to an
application standby state and a subsequent mode corresponds
to an application execution state, a user may execute the
application by squeezing the terminal Additionally, if a pre-
vious mode corresponds to a content’s one interval playback
state and a subsequent mode corresponds to a content’s next
interval playback state, a user may turn a page over, display
the next image, or play the next music, by squeezing the
terminal.
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[0324] FIG. 27 is a view of an ECG pattern according to an
embodiment.
[0325] As shown in FIG. 27, an ECG signal includes a P

point,a Q point, an R point, an S point, and a T point. Through
these, several segments such as a heart rate, PR interval, PR
complex, QRS complex, ST segment, and QT interval may be
extracted from an ECG signal. Some segments are unique to
each other. Accordingly, the portable terminal 100 may obtain
an ECG pattern from the segments, and may perform ECG
authentication through the obtained ECG pattern. As the seg-
ments are increased, security may be enhanced further.

[0326] FIG. 28 is a flowchart illustrating a method of con-
trolling an operation of a portable terminal according to an
embodiment.

[0327] Asshown in FIG. 28, it is assumed that the portable
terminal 100 operates in linkage with an ear accessory such as
the headset 51 or the headphone 300, and the ear accessory
includes an ear speaker, an ear contact ECG electrode, and a
hand contact ECG electrode. The ear accessory may be con-
nected to the portable terminal 100 wire/wirelessly.

[0328] First, the control unit 180 detects that a user wears
an ear accessory through an ear contact ECG electrode in
operation S10. At this point, while audio is outputted through
the speaker of the portable terminal 100, the control unit 180
stops the audio output through the speaker and outputs audio
through the ear speaker of the ear accessory.

[0329] When a user executes a music application, i.e. an
MP3 function, after wearing the ear accessory in operation
S11, the control unit 180 outputs an audio signal outputted
from an audio codec to the ear speaker of the ear accessory in
operation S12. At this point, when the control unit 180 detects
that a user removes the ear accessory through the ear contact
ECG electrode of the ear accessory, it may pause audio play-
back, or may output audio through the speaker of the portable
terminal 100 after stopping the audio output through the ear
speaker of the ear accessory.

[0330] While audio is outputted through the ear accessory,
a user selects a bio information related application, i.e. an
ECG related application, from a menu, and executes it in
operation S13. Then, the control unit 180 receives the ECG
signal, detected through the ear contact ECG electrode of the
ear accessory, by using the earphone jack 176 and the ECG
sensor, and displays information, obtained from the ECG
signal, and the ECG signal on the display unit 151 in opera-
tion S14. Accordingly, according to an embodiment, listening
to music and ECG measurement may be performed simulta-
neously by using the ear accessory.

[0331] Then, when detect signals Hand_R and Hand_L are
received through the earphone jack 176 in operation S15 after
the user’s hand contacts the hand contact ECG electrode atthe
outside of the ear accessory, the control unit 180 determines a
hand contact type through the contact sensing unit and con-
trols audio playback (for example, Play, Forward, Reverse,
Pause, and others) according to hand contact information in
operation S16. Especially, the control unit 180 controls audio
playback according to Table 1.

[0332] Moreover, when an audio function is not executed
with the ear accessory put on and the ECG related application
is executed in operations S10 and S13, the control unit 180
receives the ECG signal, detected from the ear contact ECG
electrode of the ear accessory, through the earphone jack 176
and the ECG sensor, and displays information obtained from
the ECG signal or the ECG signal on the display unit 151 in
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operation S14. Accordingly, in this case, only an ECG mea-
surement function is performed by using the ear accessory.
[0333] Then, a usage case of a mode changing method of a
portable terminal according to an embodiment will be
described with reference to FIGS. 29 to 38.

[0334] FIG. 29 is a view illustrating a process for releasing
a lock state according to an embodiment.

[0335] First, the portable terminal 100 checks a DC level
increase of an ECG signal in a sleep mode during a first mode
M1. When the body does not contact the electrode, the por-
table terminal 100 only need to check a DC level increase of
an BCG signal without checking whether there is an ECG
waveform, so the power consumption of the portable terminal
100 may be reduced in the sleep mode.

[0336] When a user’s finger contacts one of the plurality of
ECG electrodes 171, the portable terminal 100 changes into
the second mode M2 in order to check whether there is the
ECG waveform in the sleep mode.

[0337] When a user grips the portable terminal 100 in the
second mode M2 in which whether there is the ECG wave-
form is checked, the portable terminal 100 changes into the
third mode M3 and wakes up from the sleep mode in order to
display a lock state screen. When a predetermined time
elapses after a user puts the portable terminal 100 down in the
second mode M2, the portable terminal 100 changes into the
firstmode M1 inorder to check a DC level increase ofan ECG
signal in a sleep mode.

[0338] When a user grips the portable terminal 100 in the
third mode M3 in which the lock state screen is displayed, the
portable terminal 100 changes into the fourth mode M4 in
order to perform user authentication through an ECG signal.
When a predetermined time elapses after a user puts the
portable terminal 100 down in the third mode M3, the por-
table terminal 100 changes into the first mode M1 in order to
check a DC level increase of an ECG signal in a sleep mode.
When a predetermined time elapses after a user does not
squeeze the portable terminal 100 and thus the finger contacts
one of the plurality of ECG electrodes 171, the portable
terminal 100 changes into the second mode M2 in order to
check whether there is an ECG waveform in a sleep mode.
[0339] Ifthe user authentication is successful in the fourth
mode M4, the portable terminal 100 changes into the fifth
mode M5 in order to release the lock state. When a predeter-
mined time elapses after a user puts the portable terminal 100
down in the fourth mode M4, the portable terminal 100
changes into the first mode M1. When a predetermined time
elapses after a user does not squeeze the portable terminal 100
and thus the finger contacts one of the plurality of ECG
electrodes 171, the portable terminal 100 changes into the
second mode M2.

[0340] When a predetermined time elapses after a user puts
the portable terminal 100 down in the fifth mode M5 in which
the lock state is released, the portable terminal 100 changes
into the first mode M1. When a predetermined time elapses
after a user does not squeeze the portable terminal 100 and
thus the finger contacts one of the plurality of ECG electrodes
171 in the fifth mode M35, the portable terminal 100 changes
into the second mode M2.

[0341] FIG. 30 is a flowchart illustrating a process for
releasing a lock state according to another embodiment.
Especially, FIG. 30 shows an example for releasing a screen
lock by measuring a user’s heartbeat.

[0342] As shown in FIG. 30, the control unit 180 measures
the heartbeat of a user and stores it in the memory 160 in
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operation S10. Then, when the user wears an ear accessory,
the control unit 180 confirms the current heartbeat of the user
through an ECG signal detected from the ear contact ECG
electrode of the ear accessory in operation S32.

[0343] Then, the control unit 180 compares the confirmed
current heartbeat with a pre-stored reference heartbeat in
operation S33, and if they are identical, the screen lock is
released in operation S37. However, if the two heartbeats are
not identical, the screen lock state is maintained in operation
S34, and a password input window for inputting a password is
displayed on the display unit 151 in operation S35. Then, if a
password inputted in the password input window is identical
to a pre-stored password, the control unit 180 releases the
screen lock in operation S37. If they are identical, the screen
lock state is maintained in operation S34.

[0344] As mentioned above, according to an embodiment,
with an ECG sensor equipped in a wire/wireless headset or an
ECG sensor, a user may measure ECG naturally while listen-
ing to music. By contacting one side of the headset by the
hand, audio playback may be controlled or operation controls
(for example, call reception and lock control) of various por-
table terminals may be performed.

[0345] FIG. 31 is a view illustrating a process for making a
call according to an embodiment.

[0346] First, the portable terminal 100 plays bell sound, or
generates vibration by receiving a call in a sleep mode during
a first mode M1.

[0347] When a user’s finger contacts one of the plurality of
ECG electrodes 171 in the first mode M1, the portable termi-
nal 100 changes into the second mode M2 in order to wake up
and executes a phone call program.

[0348] When a user grips the portable terminal 100 in the
second mode M2, the portable terminal 100 changes into the
third mode M3 in order to reduce the volume of the bell
sound, stop the bell sound playback, or stop the vibration.
[0349] When a user grips the portable terminal 100 in the
third mode M3, the portable terminal 100 changes into the
fourth mode M4 in order to perform user authentication
through an ECG signal.

[0350] If the user authentication is successful, the portable
terminal 100 changes into the fifth mode M5 in order to start
a phone call.

[0351] FIG. 32 is a flowchart illustrating a method of con-
trolling an operation of a portable terminal according to an
embodiment.

[0352] The control unit 180 recognizes whether the por-
table terminal 100 enters a call mode in operation S1010.
[0353] While the portable terminal 100 enters the call
mode, in case that an object adjacent to a specific region of the
body of the portable terminal 100 is detected in operation
S1020, the control unit 180 obtains ECG data through the
ECG electrode 171 in operation S1030.

[0354] 1In operation S1020, an object adjacent to the spe-
cific region of the body of the portable terminal 100 may be
detected by the proximity sensor 141. Moreover, the specific
region where the adjacent object is detected is a region having
the sound outputting module 152 that operates as a speaker
for outputting a call sound during a call mode. That is, an
object adjacent to the sound outputting module 152 may be
detected inoperation S1020 through the proximity sensor 141
adjacent to the sound outputting module 152.

[0355] Moreover, in operation S1020, when detecting an
object adjacent to the specific region of the body of the por-
table terminal 100 through the proximity sensor 141, the
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control unit 180 transmits a control signal to the switch 310 in
order to connect the ECG sensor 142¢ with the ECG electrode
171 at the body of the portable terminal 100. Especially, the
control unit 180 transmits a control signal to the switch 310 in
order to connect the ECG sensor 142¢ adjacent to the sound
outputting module 152 with the ECG electrode 171 at the
body of the portable terminal 100.

[0356] Moreover, as shown in FIG. 32, only when the por-
table terminal 100 enters the call mode and an object adjacent
to a specific region of the body of the portable terminal 100 is
detected, ECG data are obtained from the control unit 180.
However, the present invention is not limited thereto.

[0357] According to the present invention, when a user uses
an ear accessory such as the headset 50 or the earphone 300,
i.e. an ear accessory is attached to the portable terminal 100,
the control unit 180 may obtain ECG data even if an object
adjacent to a specific area of the body of the portable terminal
100 is not detected. In this case, when entering a call mode,
the control unit 180 transmits a control signal to the switch
310 in order to connect the ECG sensor 142¢ with the ECG
electrode 171 at the body of the portable terminal 100. Then,
when the ear accessory has an ECG electrode, the control unit
180 transmits a control signal to the switch 310 in order to the
ECG sensor 142¢ with the ECG electrode of the ear acces-
sory.

J

[0358] FIG. 33 is a flowchart illustrating a method of deter-
mining whether to end a call of a portable terminal according
to another embodiment.

[0359] Referring to FIG. 33, when the portable terminal
180 enters a call mode in operation S2010, the control unit
180 analyzes ECG data obtained from the ECG sensor 142¢,
and obtains an emotional state or excitement of a user in
operation S2020. At this point, the control unit 180 obtains
feature parameters, which are criteria for determining an
emotional state or excitement of a user, from ECG data
through the analysis of the ECG data, in order to obtain the
emotional state or excitement of a user from the feature
parameters. The feature parameters may be a peak value of an
ECG signal and a heart rate or a cardiac cycle, which is
obtained by using the peak value of the ECG signal.

[0360] Iftheuser’sexcitement obtained in operation S2020
is greater than the predetermined level in operation S2030, the
control unit 180 outputs an alarm that notifies the user’s
excitement state in operation S2040. Additionally, the control
unit 180 may end a call with the other party in order for the
stability of a user in operation S2060.

[0361] An alarm that notifying a user’s excitement state
may be outputted in various forms.

[0362] Forexample, if the user’s excitement is greater than
the predetermined level, the control unit 180 may transmit a
guide sound that notifies the user’s excitement to the other
side.

[0363] Additionally, forexample, if the user’s excitement is
greater than the predetermined level, the control unit 180 may
output a guide sound or a vibration sound that notifies the
user’s excitement to a user, or may display a warning message
on the display module 151.

[0364] Furthermore, when the user’s excitement is greater
than the predetermined level, a call is terminated compulso-
rily as shown in FIG. 33, but the present invention is not
limited thereto.
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[0365] According to the present invention, if the user’s
excitement is greater than the predetermined level, the control
unit 180 may output an alarm that notifies a user’s state and
may not terminate the call.

[0366] Moreover, according to the present invention, if the
user’s excitement is greater than the predetermined level, the
control unit 180 may store a call history to the other side in the
memory 160.

[0367] Again, referring to FIG. 33, if call termination is
requested from a user in operation S2050, or a call mode is
terminated when the user’s excitement is greater than the
predetermined level, the control unit 180 a user’s emotions
state or excitement in the memory 160 in operation S2070.
[0368] For example, the control unit 180 may include a
user’s emotional state or excitement obtained by a call mode
in the call history, and then, may store it.

[0369] Furthermore, for example, the control unit 180 may
match the user’s emotional state or excitement obtained in a
call mode to the contact information of the other side, and
then, may store it.

[0370] FIG. 34 is a view when a user’s emotional state is
matched to the contact information of the other side call and
is stored in a phone book.

[0371] Referring to FIG. 34, as a call with the other side A
is terminated, the control unit 180 matches to the contact
information of the other side A an emotional state (for
example, feels good) that a user feels about the other side A
during a call and stores it in a phone book.

[0372] Then, when the control unit 180 reads the contact
information of the other side A from the phone book and
displays it on a screen, the stored emotional state 9a of the
user is additionally read and displayed on the same screen.
The user’s emotional state may be represented with various
forms such as emoticon and text. FIG. 34 is a view when a
user’s emotional state is represented with an emoticon form.
[0373] Additionally, if information on a user’s emotional
state or excitement for the other side is already stored, the
control unit 180 may update the user’s emotional state or
excitement by using the currently-obtained emotional state or
excitement.

[0374] Moreover, the control unit 180 may continuously
store a user’s emotional state or excitement obtained during a
call mode.

[0375] FIG. 35 is a view illustrating a method of managing
auser’s health state by using ECG data in a portable terminal
100 according to an embodiment.

[0376] Referringto FIG. 35, the control unit 180 obtains the
user’s health state on the basis of the user's ECG data
obtained through the ECG sensor 142¢ in operation S3010.
[0377] The control unit 180 obtains feature parameters
such as a peak value, a heart rate, and a cardiac cycle, which
are criteria for determining a user’s health state, from the
ECG data through an analysis of ECG data. Moreover, the
control unit 180 obtains a user’s health state on the basis of the
feature parameters.

[0378] Additionally, the control unit 180 stores the
obtained ECG data and health state in the memory 160. The
user’s ECG data and health state may be stored in addition to
the time and position at which they are obtained.

[0379] The control unit 180 confirms the user’s health state
on the basis of the obtained health state, and if it is determined
that the user’s health state is poor in operation S3020, gener-
ates an alarm in operation S3030.
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[0380] For example, the control unit 180 outputs guide
sound or vibration sound, which notifies the health state
abnormality to the user, or displays a message, which notifies
the health state abnormality through the display module 151.
[0381] Moreover, for example, the control unit 180 trans-
mits a message notifying a user’s health state abnormality or
user’s health state information by using a predetermined
phone number.

[0382] Again, referring to FIG. 35, even if it is determined
that the user’s health state is normal, when it comes to a
predetermined period in operation S3040, the control unit 180
transmits the user’s health state including the obtained ECG
data, heart rate, and cardiac period to the predetermined other
side by using the phone number and e-mail address of the
predetermined other side in operation S3050.

[0383] In operation S3020, the control unit 180 compares
the previously-obtained ECG data heart rate, and cardiac
period with the currently-obtained ECG data heart rate, and
cardiac period, and if there is a great change, determines that
the user’s health abnormality occurs.

[0384] Moreover, in operation S3020, the control unit 180
compares the obtained ECG data heart rate, and cardiac
period with the predetermined level, and if they are out of the
predetermined range, determines that the user’s health abnor-
mality occurs.

[0385] According to an embodiment, the user’s ECG data
obtained through the ECG sensor 142¢ may be used in various
fields in addition to the above-mentioned call mode control
and health state management.

[0386] For example, the control unit 180 obtains the user’s
emotional state from the ECG data obtained through the ECG
sensor 142¢, and then, stores them combined with the current
position of the portable terminal 100. The health state com-
bined with the position information and stored may be used
for criteria for searching specific position information such as
famous restaurants and providing it to a user. For example,
restaurants having a negative rating of a user’s emotional state
may be excluded from a famous restaurant list that recom-
mended to a user. Furthermore, for example, restaurants hav-
ing a positive rating of a user’s emotional state may be rec-
ommended first to a user.

[0387] Furthermore, for example, the control unit 180
obtains the user’s emotional state from the ECG data through
the ECG sensor 142¢, and then, selectively provides only
specific position information matching the user’s emotional
state to a user.

[0388] Furthermore, for example, the control unit 180
obtains the user’s emotional state from the ECG data or stress
index through the ECG sensor 142¢, and then, recommends
specific content to a user on the basis of them. When a user
shows a negative emotional state or a high stress index, the
control unit 18 may recommend or provide specific kinds of
contents that help user’s stability or refresh to the user. Here,
the contents provided for user’s stability or refresh may be set
by a user.

[0389] Moreover, according to the above embodiment, a
case that a user’s ECG signal is measured when the portable
terminal 100 operates in a call mode was described but the
present invention is not limited thereto. According to the
present invention, the control unit 180 may be applicable to
measuring a user’s ECG signal when a user requests ECG
signal measurement through the user input unit 130.

[0390] According to the above-mentioned embodiment, a
portable terminal may measure user’s ECG signal without
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additional electronic device or equipment. Furthermore, a
portable terminal, which performs various functions in addi-
tion to an ECG signal measurement function, activates ECG
signal measurement only in a designated mode, so that power
consumption for ECG signal measurement may be mini-
mized. Furthermore, when the portable terminal does not
operate in a call mode, electrodes are electrically separated
from a signal processing unit. Therefore, noise from an exter-
nal, which flows through electrodes, may be minimized and
an internal circuit may be protected.

[0391] FIG. 36 is a flowchart illustrating a method of con-
trolling an operation of a portable terminal according to
another embodiment. The embodiment of FIG. 36 relates to a
process of call reception instead of an MP3 function, and its
basic operation is similar to that of the embodiment of FIG.
28.

[0392] That is, when a call is received with the headset
being worn by a user, the control unit 180 automatically
connects a phone call in operation S20 to S22 While a user
selects a bio information measurement application, i.e. an
BCG measurement application, from a menu, and executes it
in operation S23, the control unit 180 receives the ECG sig-
nal, detected from the ear contact electrode of the ear acces-
sory, through the earphone jack 176 and the ECG sensor, and
displays information, obtained from the ECG signal, and the
ECG signal on the display unit 151 in operations S23 to S26.
Accordingly, the present invention may measure ECG during
a phone call by using the headset.

[0393] Then, when detect signals Hand_R and Hand_L are
received through the earphone jack 176 in operations S27 and
28 after the user’s hand contacts the hand contact electrode
504 of the ear accessory, the control unit 180 determines a
hand contact type through the contact sensing unit and con-
trols the phone call connection (for example, call connection
and call waiting) according to hand contact information in
operation S29.

[0394] FIG. 37 is a view illustrating a process for confirm-
ing message content according to an embodiment.

[0395] First, the portable terminal 100 plays bell sound, or
generates vibration by receiving a message in a sleep mode
during a first mode M1.

[0396] When auser’s finger contacts one of the plurality of
ECG electrodes 171 in the first mode M1, the portable termi-
nal 100 changes into the second mode M2 in order to check an
ECG waveform in the sleep mode.

[0397] When a user grips the portable terminal 100 in the
second mode M2, the portable terminal 100 changes into the
third mode M3 in order to display a message reception alarm.
[0398] When a user squeezes the portable terminal 100 in
the third mode M3, the portable terminal 100 changes into the
fourth mode M4 in order to perform user authentication
through an ECG signal.

[0399] If the user authentication is successful, the portable
terminal 100 changes into the fifth mode MS5 in order to
display the received message.

[0400] FIG. 38 is a ladder diagram illustrating a method of
evaluating an evaluation target through an emotion sensed
from an ECG signal according to an embodiment.

[0401] The evaluation target may correspond to figures,
pictures, comments, and news articles.

[0402] FIG. 38 is described based on an ECG signal, but
another body signal may be used.

[0403] First, the evaluation server 600 transmits an evalu-
ation request message to the portable terminal 100.
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[0404] Thecontrolunit 180 senses a DC level increase of an
ECG signal in operation S402. According to an embodiment,
the control unit 180 may sense an ECG waveform.

[0405] When the DC level of an ECG signal is sensed, the
control unit 180 of the portable terminal 100 displays an
evaluation request alarm in operation S403.

[0406] After the evaluation request alarm is displayed, the
control unit 180 senses an ECG waveform in operation S405.
Operation S405 may be omitted.

[0407] The control unit 180 receives an evaluation target
request user input in operation S409. The evaluation target
request user input may correspond to an EMG waveform.
[0408] When the evaluation target request user input is
displayed, the control unit 180 detects an ECG waveform in
operation S409.

[0409] In operation S411, the control unit 180 detects an
emotion before evaluation from the ECG signal detected in
operation S409.

[0410] The control unit 180 confirms whether a pattern of
the ECG signal detected in operation S409 is identical to that
registered by a user of the portable terminal 100, and then,
performs user authentication in operation S413.

[0411] If the user authentication is successful, the control
unit 180 transmits an evaluation target request message to the
evaluation server 600 through a communication module in
operation S415.

[0412] According to an embodiment, when operations
S401 to S407 and operation S413 are omitted, the control unit
180 detects a touch of an evaluation target link in order to
transmit an evaluation target request message.

[0413] The evaluation server 600 transmits an evaluation
target in response to the evaluation target request message in
operation S417.

[0414] The control unit 180 detects a DC level increase of
an ECG signal in operation S418. According to an embodi-
ment, the control unit 180 may detect an ECG waveform.
[0415] When a DC level of an ECG signal is sensed, the
control unit 180 displays the received evaluation target in
operation S419.

[0416] After the evaluation target is displayed, the control
unit 180 detects an ECG waveform in operation S421. Opera-
tion S421 may be omitted.

[0417] The control unit 180 receives an automatic evalua-
tion user input in operation S423. The automatic evaluation
user input may correspond to an EMG waveform.

[0418] Thecontrol unit 180 detects an ECG signal in opera-
tion S425.
[0419] In operation S427, the control unit 180 detects an

emotion after evaluation from the ECG signal detected in
operation S425.

[0420] For example, the control unit 180 may determine a
user’s emotion according to Table 3.

TABLE 3

Beats per minute

Very excited 120 over
Excited 90-120
Stable 50-90
Depressed 50 below

[0421] The control unit 180 compares the emotion before
evaluation with the emotion after evaluation and determines
an evaluation result in operation S429. For example, the con-
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trol unit 180 determines excitement or stability through a
change in a pulse frequency and on the basis of this, deter-
mines an evaluation result. If an interesting video is an evalu-
ation target, whether the video is funny is determined on the
basis of an increased heart rate, compared to a heart rate
before watching the video.

[0422] The control unit 180 confirms whether a pattern of
the ECG signal detected in operation S425 is identical to that
registered by a user of the portable terminal 100, and then,
performs user authentication in operation S431.

[0423] If the user authentication is successful, the control
unit 180 transmits an evaluation result to the evaluation server
600 through a communication module in operation S433.
[0424] According to an embodiment, operation S401 and
operation S402 correspond to the first mode M1; operation
S403 and operation S405 correspond to the second mode M2;
operation 3407 corresponds to the third mode M3; operation
S409, operation S411, and operation S413 correspond to the
fourth mode M1; and operation S415 corresponds to the fifth
mode M5. Additionally, operation S417 and operation S418
correspond to the first mode M1, operation S419 and opera-
tion S421 correspond to the second mode M2; operation S423
corresponds to the third mode M3; operation 3427, operation
S429, and operation S431 correspond to the fourth mode M1,
and operation S433 corresponds to the fifth mode M5.
[0425] Relations of operations and modes of FIG. 38 may
be changed. For example, operation S401 and operation S402
may correspond to the second mode M2; operation S403,
operation S405, and operation S407 may correspond to the
third mode M3; operation S409, operation S411, and opera-
tion S413 may correspond to the fourth mode M4; and opera-
tion S415 may correspond to the fifth mode M5. Additionally,
operation S417 and operation S418 may correspond to the
second mode M2; operation S419, operation S421, and
operation $423 may correspond to the third mode M3; opera-
tion S425, operation S427, and operation S429 may corre-
spond to the fourth mode M4; and operation S433 may cor-
respond to the fifth mode M5.

[0426] A data transmitting method of a portable terminal
according to an embodiment will be described with reference
to FIGS. 39 to 45.

[0427] FIG. 39 is a flowchartillustrating a data transmitting
method of a portable terminal according to an embodiment.
[0428] As shown in FIG. 39, a portable terminal 100 may
communicate with a first device 400 and a second device 500.
However, let’s assume that the portable terminal communi-
cates with the first device 400.

[0429] First, the control unit 180 detects event occurrence
in operation S101, and waits to receive an ECG signal. Here,
an event may correspond to call reception, program execu-
tion, file selection for transmission, device selection for con-
nection, and communication method selection. Here, a pro-
gram may correspond to a contact related program, a name
card related program, a document transmission related pro-
gram, a music playback program, and a video playback pro-
gram. A file for transmission may correspond to contacts,
name cards, documents, music files and video files.

[0430] The control unit 180 receives a communication
request user input in operation S103. Here, the communica-
tion request user input may correspond to an EMG waveform.
[0431] Then, the control unit 180 detects en ECG signal
through the ECG sensor 142¢.

[0432] The control unit 180 recognizes an ECG pattern
from the ECG signal, and confirms whether an ECG pattern
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of a user stored in the memory 160 is identical to the recog-
nized ECG pattern in order to perform ECG authentication in
operation S107.

[0433] Iftheuser’s ECG patternis not stored in the memory
160 or they are not identical, the control unit 180 displays a
password input window on the display unit 151 in operation
S111.

[0434] The control unit 180 receives a password in opera-
tion S113, and confirms whether the received password is
identical to a password stored in the memory 160 in order to
perform password authentication in operation S115. If the
password authentication is failed, the control unit 180 termi-
nates data transmission.

[0435] Moreover, if the password authentication is success-
ful, the control unit 180 stores the recognized ECG pattern in
the memory 160 in order to perform ECG pattern update in
operation S117. The ECG pattern update will be described
with reference to FIG. 40.

[0436] FIG. 40 is a view illustrating a process for ECG
pattern update according to an embodiment.

[0437] As shown in FIG. 40, a user performs ECG authen-
tication through two electrodes attached to the left and right of
the portable terminal 100 in operation S107. However, if the
ECG authentication is failed, a password input window is
displayed on the display unit 151. The user inputs a password
by touching the display unit 151 in operation S111. If the
password authentication is successful, the control unit 180
recognizes an ECG pattern in order to perform ECG pattern
update in operation S117.

[0438] When the ECG authentication is successful or the
password authentication is successful, the control unit 180 of
the portable terminal 100 transmits a connection device con-
firmation message to devices around in operation S121.
According to an embodiment, the control unit 180 of the
portable terminal 100 outputs a connection device confirma-
tion message to devices around through the body communi-
cation module 116. According to an embodiment, the control
unit 180 transmits a connection device confirmation message
through another communication module such as a WLAN
communication modem, a Wibro communication modem, an
HSDPA communication modem, a Bluetooth communica-
tion module, and an infrared communication modem. At this
point, if there are more than two devices around, the connec-
tion device confirmation message may be transmitted to all
the devices 400 around.

[0439] Additionally, while a device receiving the connec-
tion device confirmation message transmits a response mes-
sage, if the first device 400 and the second device 500 transmit
the response message, conflict may occur. Accordingly, the
first device 400 determines delay time through a random
functionin operation S123, and transmits a response message
to the portable terminal 100 after a predetermined delay time
elapses in operation S125. Also, the second device 500 deter-
mines delay time through a random function in operation
S127, and transmits a response message to the portable ter-
minal 100 after a predetermined delay time elapses in opera-
tion S129.

[0440] The devices around may transmit a response mes-
sage through a communication module such as the body
communication module 116, a WLAN communication
modem, a Wibro communication modem, an HSDPA com-
munication modem, a Bluetooth communication module, and
an infrared communication modem. The devices around may
transmit a response message by using the same communica-
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tion method as the one through which the connection device
confirmation message is transmitted, or by using a different
communication method from the one through which the con-
nection device confirmation message is transmitted.

[0441] The response message may include a device identi-
fier, a device type, owner information, communication capa-
bility information, and connection setting information. The
device type may be information on whether a device is the
headset, a mobile phone, a TV, or a computer. The commu-
nication capability information may correspond to informa-
tion on which one of a plurality of communication methods
such as WLAN communication, Wibro communication,
HSDPA communication, Bluetooth communication, and
infrared communication is supported by a device. The con-
nection setting information may correspond to information
necessary for connecting to a supported communication
method. According to an embodinent, a device identifier, a
device type, owner information, communication capability
information, and connection setting information may be
transmitted through an additional message separated from a
response message.

[0442] The control unit 180 of the portable terminal 100
receiving the response message displays a graphical user
interface (GUI) supporting various selections on the display
unit 151, and receives a user input if necessary in operation
S131. The GUI according to various embodiments will be
described with reference to FIGS. 41 to 45.

[0443] FIG. 41 is view illustrating GUI for selecting a
device to be connected according to an embodiment.

[0444] As shown in FIG. 41, the control unit 180 displays a
searched device list on the display unit 151, and provides
selection for device connection to a user. Each item of the
displayed list may include at least one of a device identifier, a
device type, owner information, communication capability
information, and connection setting information.

[0445] According to an embodiment, if the number of the
searched devices is one, the control unit 180 may not display
the searched device list. According to an embodiment, the
control unit 180 may select a device for connection without
user’s selection on the basis of types of events and files to be
transmitted instead of not displaying the searched device list.
When control unit 180 detects event occurrence and a con-
nection device is selected, displaying the GUI for selecting a
device to be connected may not be omitted.

[0446] FIG. 42 is view illustrating GUI for selecting a
device to be connected according to an embodiment.

[0447] As shown in FIG. 42, the control unit 180 displays
on the display unit 151 a list of a common connection type
among a connection type that the selected device supports and
aconnection type that the portable terminal 100 supports, and
provides selection for connection type to a user. Especially,
the control unit 180 determines required quality of service
(QoS) on the basis of types of events and files to be transmit-
ted, and displays on the display unit 151 a list of a connection
type that satisfies QoS, which is determined from the com-
mon connection type. When control unit 180 detects event
occurrence and a connection type is selected, displaying the
GUI to select a connection type may be omitted.

[0448] FIG. 43 is view illustrating GUI for file selection
according to an embodiment.

[0449] As shown in FIG. 43, the control unit 180 displays
an icon of at least one file on the display unit 151, and
provides selection for a file to be transmitted to a user. When
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control unit 180 detects event occurrence and a file to be
transmitted is selected, displaying the GUI for file selection
may be omitted.

[0450] FIG. 44 is view illustrating GUI for file selection
according to another embodiment.

[0451] As shown in FIG. 44, the control unit 180 displays
the GUT including a first region that displays a transmission
available file list that the portable terminal 100 has and a
second region that displays a transmission available file list
that a connected device has. When a file in the first region is
dragged on the second region, the control unit 180 may trans-
mits the dragged file to a device through a selected connection
type. When a file in the second region is dragged on the first
region, the control unit 180 may receive the dragged file from
the connected device through a selected connection type.

[0452] FIG. 45 is view illustrating GUI according to an
embodiment.
[0453] The GUI shown in FIG. 45 includes a plurality of

regions, which correspond to a plurality of searched devices,
respectively. Each region includes GUI for controlling a cot-
responding device. That is, GUT for connection type selec-
tion, GUI for transmission file selection, and GUI for volume
adjustment may be provided to each region.

[0454] FIG. 39 is described again.

[0455] The control unit 180 determines required QoS on
the basis of types of events and files to be transmitted, and
selects a connection type that satisfies QoS in operation S133
in order to provide user convenience.

[0456] The control unit 180 provides a communication
preparation command message to the first device 400, i.e. the
selected device, in operation S135. The control unit 180 may
output the communication preparation command message to
the two ECG electrodes 171 through the body communica-
tion module 116. When a connection type is selected, the
control unit 180 may provide the communication preparation
command message to the selected device through a commu-
nication module for the selected connection type.

[0457] Once the communication preparation command
message is received, the first device 400 prepares communi-
cation in operation S137. The communication preparation
command message may include information on the selected
connection type. In this case, the first device 400 may turn on
a communication module for the selected connection type.

[0458] Then, the control unit 180 of the portable terminal
100 performs communication with the selected device, i.e.
the first device 400, through the communication module for
the selected communication method in operation S139.

[0459] According to an embodiment, operation S101 may
correspond to the second mode M2; operation S103 may
correspond to the third mode M3; operations S105 to opera-
tion S117 may correspond to the fourth mode M4; and opera-
tions S121 to S139 may correspond to the fifth mode M5.

[0460] According to another embodiment, operation S101
may correspond to the second mode M2; operation S103 may
correspond to the third mode M3; operations S105 to opera-
tion S117 may correspond to the fourth mode M4; operations
S121 to S129 may correspond to the second mode M2; opera-
tions S131 and S133 may correspond to the third mode M3;
and operations S135 to S139 may correspond to the fifth
mode M5. At this point, in the third mode M3, the control unit
180 provides recommendation on a communication target, a
communication method, and transmission files, and changes
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into the next mode after detecting an EMG waveform. More-
over, the forth mode M4 may be added between operation
S133 and operation S135.

[0461] Then, usage cases according to an embodiment will
be described with reference to FIGS. 46 to 52.

[0462] FIG. 46 is a view illustrating a process for transmit-
ting a contact number to the other side’s mobile phone
according to an embodiment.

[0463] As shown in FIG. 46, once a contact number related
program is executed, it waits for ECG authentication. When
the user’s hand contacts the two ECG electrodes 171, the
contact number related program or an ECG authentication
program related thereto performs ECG authentication. Then,
when the user shakes hands with the other side, the contact
number related program confirms the other side’s mobile
phone by using the two ECG electrodes 171 through a body
communication method. Once the other side’s mobile phone
is confirmed, the contact number related program exchanges
acontact number with the other side’s mobile phone by using
the two ECG electrodes 171 through a body communication
method.

[0464] FIG. 47 is a view illustrating a process for listening
to music according to an embodiment.

[0465] As shown in FIG. 47, once a music playback pro-
gram is executed, it waits for ECG authentication. When the
user’s hand contacts the two ECG electrodes 171, the music
playback program or an ECG authentication program related
thereto performs ECG authentication. Then, the music play-
back program confirms the headset by using the two ECG
electrodes 171 through a body communication method. Once
the headset is confirmed, the music playback program trans-
mits music to the headset by using the two ECG electrodes
171 through a body communication method.

[0466] FIG. 48 is view illustrating a process for phone call
according to an embodiment.

[0467] As shownin FIG. 48, when a mobile phone receives
a call, a phone call program notifies a call reception to a user
through bell sound or vibration, and waits for ECG authenti-
cation. When the user’s hand contacts the two ECG electrodes
171, the phone call program or an ECG authentication pro-
gram related thereto performs ECG authentication. Then, the
phone call program confirms the headset by using the two
ECG electrodes 171 through a body communication method.
Once the headset is confirmed, the phone call program trans-
mits the other side’s voice to the headset by using the two
ECG electrodes 171 through a body communication method,
and receives a user’s voice from the headset.

[0468] FIG. 49 is a view illustrating a process for transmit-
ting a security file to the other side’s mobile phone according
to an embodiment.

[0469] As shown in FIG. 49, once a file transmission pro-
gram is executed, it waits for ECG authentication. When the
user’s hand contacts the two ECG electrodes 171, the file
transmission program or an ECG authentication program
related thereto performs ECG authentication. Then, when the
user shakes hands with the other side, the file transmission
program confirms the other side’s mobile phone by using the
two ECG electrodes 171 through a body communication
method. Once the other side’s mobile phone is confirmed, the
file transmission program determines a communication
method on the basis of the size of the security file. If the size
of the security file is too large and thus a body communication
method cannot be used, the file transmission program trans-
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mits the security file to the other side’s mobile phone through
a short range communication method.

[0470] FIG. 50 is a view illustrating a process for listening
to music according to an embodiment.

[0471] As shown in FIG. 50, once a music playback pro-
gram is executed, it waits for ECG authentication. When the
user’s hand contacts the two ECG electrodes 171, the music
playback program or an ECG authentication program related
thereto performs ECG authentication. Then, the music play-
back program confirms the headset by using the two ECG
electrodes 171 through a body communication method.
According to an embodiment, the music playback program
may confirm the headset through a Bluetooth communication
method. If a user wants to listen to high-quality music or
wants to put down the mobile phone, the music playback
program transmits music to the headset through a short range
communication method such as a Bluetooth communication
method.

[0472] FIG. 51 is view illustrating a process for phone call
according to an embodiment.

[0473] As shown in FIG. 51, when a mobile phone receives
a call, a phone call program notifies a call reception to a user
through bell sound or vibration, and waits for ECG authenti-
cation. When the user’s hand contacts the two ECG electrodes
171, the phone call program or an ECG authentication pro-
gram related thereto performs ECG authentication. Then, the
phone call program confirms the headset by using the two
ECG electrodes 171 through a body communication method.
According to an embodiment, the music playback program
may confirm the headset through a Bluetooth communication
method. If a user wants to put down the mobile phone, the
music playback program transmits the other side' voice to the
headset through a short range communication method such as
a Bluetooth communication method, and receives a user’s
voice from the headset.

[0474] FIG. 52 is a view illustrating a process for watching
a video according to an embodiment.

[0475] As shown in FIG. 52, once a video playback pro-
gram is executed, it waits for ECG authentication. When the
user’s hand contacts the two ECG electrodes 171, the video
playback program or an ECG authentication program related
thereto performs ECG authentication. Then, the video play-
back program confirms a TV or a monitor by using the two
ECG electrodes 171 through a body communication method.
According to an embodiment, the video playback program
may confirm a TV through a wireless LAN method, wireless
High-Definition Multimedia Interface (HDMI), and a Blue-
tooth communication method. Since video transmission
requires a large bandwidth, the video playback program
transmits a video to a TV through a communication method
having a large bandwidth such as wireless HDMI.

[0476] According to various embodiments of the present
invention, a user can control various functions of a terminal
through a signal obtained from a body without an external
input device such as a keyboard or a mouse.

[0477] Even if a user intentionally does not try to measure
an electrocardiogram (ECG) signal, a mobile/portable termi-
nal according to embodiments of the present invention can
measure an ECG signal automatically during a call or listen-
ing to music. Moreover, power consumed for measuring an
ECG signal may be reduced in a mobile/portable terminal.
[0478] The above method can also be embodied as com-
puter readable codes on a computer readable recording
medium. Examples of the computer readable recording
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medium include read-only memory (ROM), random-access
memory (RAM), CD-ROMs, magnetic tapes, floppy disks,
and optical data storage devices. The method can also be
embodied as carrier waves (such as data transmission through
the Internet).

[0479] 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, various variations and modifi-
cations are possible in the component parts and/or arrange-
ments of the subject combination 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 apparent to those skilled in the art.

What is claimed is:

1. A user terminal device comprising:

an ear accessory of the user terminal device including:

a first electrocardiogram (ECG) electrode contacted
with an ear of a user,
a second ECG electrode contacted with a hand of the
user, and
a first speaker configured to output an audio signal;
a display; and
a controller configured to:
display, on the display, bio information based on a first
ECG signal from the first ECG electrode when the ear
of the user is contacted with the first ECG electrode,
and
control an audio playback in response to a second ECG
signal from the second ECG electrode when the hand
of the user is contacted with the second ECG elec-
trode.

2. The user terminal device according to claim 1, wherein
the bio information includes a result of an ECG measurement.

3. The user terminal device according to claim 1, further
comprising:

an ECG sensor configured to generate the first ECG signal

through the first ECG electrode and the second ECG
signal through the ECG electrode, respectively.

4. The user terminal device according to claim 1, wherein
the ear accessory further includes:

an ECG sensor configured to generate the first ECG signal

through the first ECG electrode and the second ECG
signal through the ECG electrode, respectively.

5. The user terminal device according to claim 1, further
comprising:

a second speaker,

wherein when the audio signal is being output through the

second speaker and the ear of the user is contacted with
the first ECG electrode, the controller is configured to
pause an output of the audio signal through the second
speaker and control the audio signal to output through
the first speaker.

6. The user terminal device according to claim 1, wherein
the controller is configured to output the audio signal through
the first speaker in response to an execution of an audio
application when the ear accessory is worn.

7. The user terminal device according to claim 6, wherein
the controller is configured to pause an output of the audio
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signal through the first speaker and control the audio signal to
output through the second speaker when the ear accessory is
taken off.

8. The user terminal device according to claim 1, wherein
the controller is configured to display, on the display, the bio
information from the first ECG electrode in response to an
execution of a bio application.

9. The user terminal device according to claim 8, wherein
at the same time, the controller is configured to control the
audio signal through the first speaker.

10. The user terminal device according to claim 1, wherein
the controller is configured to:

receive the second ECG signal from the second ECG elec-

trode when the hand of the user is contacted with the
second ECG electrode,

determine a contact type of a user hand with the second

ECG electrode, and

control the audio playback according to the contact type of

the user hand.

11. A method of controlling a user terminal device, the user
terminal device including an ear accessory of the user termi-
nal device, a second speaker and a display, the ear accessory
including a first electrocardiogram (ECG) electrode con-
tacted with an ear of a user, a second ECG electrode contacted
with a hand of the user, and a first speaker configured to output
an audio signal, the method comprising;

detecting if the ear accessory is worn,

displaying, on the display, bio information based on a first

ECG signal from the first ECG electrode when the ear of
the user is contacted with the first ECG electrode, and
controlling an audio playback in response to a second ECG
signal from the second ECG electrode when the hand of
the user is contacted with the second ECG electrode.
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12. The method according to claim 11, wherein the bio
information includes a result of an ECG measurement.

13. The method according to claim 11, wherein when the
audio signal is being output through the second speaker and
the ear of the user is contacted with the first ECG electrode,
pausing an output of the audio signal through the second
speaker and controlling the audio signal to output through the
first speaker.

14. The method according to claim 11, further comprising:

outputting the audio signal through the first speaker in

response to an execution of an audio application when
the ear accessory is worn.

15. The method according to claim 14, further comprising:

pausing an output of the audio signal through the first

speaker and controlling the audio signal to output
through the second speaker when the ear accessory is
taken off.

16. The method according to claim 11, further comprising:

displaying, on the display, the bio information from the

first ECG electrode in response to an execution of a bio
application.

17. The method according to claim 16, further comprising:

at the same time, controlling the audio signal through the

first speaker.

18. The method according to claim 11, further comprising:

receiving the second ECG signal from the second ECG

electrode when the hand of the user is contacted with the
second ECG electrode,

determining a contact type of a user hand with the second

ECG electrode, and

controlling the audio playback according to the contact

type of the user hand.
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