wo 2017/078355 A1 [N I 0000 OO OO Y O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/078355 Al

11 May 2017 (11.05.2017) WIPOIPCT
(51) International Patent Classification: (74) Agent: JEONG, Hong-sik; 9th Floor, Shinduk Bldg., 343,
H04M 1/02 (2006.01) H02J 7/00 (2006.01) Gangnam-daero, Seocho-gu, Seoul 06626 (KR).
ggﬁ;ﬂ%@zég)%oggl) gzgﬁ ?;gé 888283 (81) Designated States (uniess otherwise indicated, for every
’ ’ kind of national protection available). AE, AG, AL, AM,
(21) International Application Number: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
PCT/KR2016/012415 BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
. - DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP,
31 October 2016 (31.10.2016) KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ML,
(25) Filing Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
(26) Publication Language: English SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
(30) Priority Data: TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
10-2015-0153347 2 November 2015 (02.11.2015) KR ZW.
10-2016-0029058 10 March 2016 (10.03.2016) KR (84) Designated States (uniess otherwise indicated, for every
(71) Applicant: SAMSUNG ELECTRONICS CO-, LTD. kind Of regional p}"Ol@C’ﬁOI’Z available): ARIPO (BW, GH,
[KR/KR]; 129, Samsung-ro, Yeongtong-gu, Suwon-si, GM, KE, LR, LS, MW, MZ’ NA, RW, SD, SL, ST, SZ,
Gyeonggi-do 16677 (KR) TZ, UG, ZM, ZW), Furasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(72) Inventors: KIM, Seoung-hun; 111-3101, 277, Dongtan- DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
banseok-ro, Hwaseong-si, Gyeonggi-do 18447 (KR). KO, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
Sung-chan; 502-203, 105, Sumyeong-ro 2-gil, Gang- SM, TR), OAPI (BF, BI, CF, CG, CIL, CM, GA, GN, GQ,
seo-gu, Seoul 07635 (KR). KOH, Hyun-woo; 203-304, GW, KM, ML, MR, NE, SN, TD, TG).
21, Jungbu-daero 746beon-gil, Giheung-gu, Yongin-si, Published:

Gyeonggi-do 17077 (KR). LEE, Min-gu; 620-2802, 41,
Dongtanbanseok-ro, Hwaseong-si, Gyeonggi-do 18442
(KR). IM, Seung-bin; 103-1001, 72-3, Thyeon-ro 29beon-
gil, Giheung-gu, Yongin-si, Gyeonggi-do 16931 (KR).

with international search report (Art. 21(3))

(54) Title: ELECTRONIC APPARATUS, SYSTEM, AND CONTROL METHOD THEREOF

110

¢

Y

CONNECTOR |«

100
130 120

|

{ (
' [COMMUNICATION

PROGZSSOR  [«—a COMULTC
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Description

Title of Invention: ELECTRONIC APPARATUS, SYSTEM, AND
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CONTROL METHOD THEREOF
Technical Field

Apparatuses and methods consistent with exemplary embodiments relate to an
electronic apparatus, a system, and a control method thereof, and more particularly, to
an electronic apparatus and a system for measuring a bio signal and diagnosing, and a

control method thereof.

Background Art

With the development of electronic technology, various kinds of electronic products
have been developed and widely distributed. In particular, various display apparatuses
such as a television (TV), a mobile phone, a personal computer (PC), a notebook PC, a
personal digital assistant (PDA), are increasingly used in general households. In
addition, various electronic devices are provided with functions of measuring a user’s
bio signal and diagnosing a user’s health state based on the bio signal.

In particular, such diagnostic devices are standalone devices which are manufactured
according to an object to be measured and a type of bio signal.

However, some of the standalone devices are not provided with a communication
function, and, even if the devices are able to perform a communication function, the
devices use different software. Therefore, the user need to buy, maintain, and manage
each kind of diagnostic device separately and also need to individually manage

software corresponding to each diagnostic device, which causes inconvenience.
Disclosure of Invention

Technical Problem

One or more exemplary embodiments may overcome the above disadvantages and
other disadvantages not described above. However, an exemplary embodiment is not
required to overcome the disadvantages described above, and may not overcome any
of the problems described above.

One or more exemplary embodiments provide an electronic apparatus which enables
one of a plurality of measurement modules for measuring different types of bio signals
to be selectively attached thereto and detached therefrom, a system, and a control
method thereof.

Solution to Problem

According to an aspect of an exemplary embodiment, there is provided an electronic

apparatus including: a connector which is configured to enable one of a plurality of

measurement modules for measuring different types of bio signals to be selectively
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attached thereto and detached therefrom; a communication device configured to com-
municate with an external apparatus; and a processor configured to, in response to one
of the plurality of measurement modules being attached to the connector, obtain identi-
fication information of the measurement module attached to the connector and transmit
the identification information to the external apparatus, and control the measurement
module attached to the connector based on a control command received from the
external apparatus.

Each of the plurality of measurement modules may include a different sensor
according to a type of a bio signal to be measured.

In response to a control command for starting measuring the bio signal being
received from the external apparatus which has received an identification number of
the measurement module attached to the connector, the processor may be configured to
drive the measurement module attached to the connector and start measuring the bio
signal, and, in response to a control command for stopping measuring the bio signal
being received from the external apparatus, the processor may be configured to drive
the measurement module attached to the connector and stop measuring the bio signal.

The electronic apparatus may further include a battery, and the processor may be
configured to convert power charged in the battery into a driving voltage for the mea-
surement module attached to the connector, and provide the driving voltage to the mea-
surement module attached to the connector.

In response to the measurement module attached to the connector being changed
another measurement module and a driving voltage of the changed another mea-
surement module being different from the driving voltage of the previous measurement
module, the processor may be configured to convert the power charged in the battery
into the driving voltage of the changed another measurement module and provide the
driving voltage to the changed another measurement module.

The communication device may include a near-field communication (NFC) tagger
and a Bluetooth communication device, and, in response to the electronic apparatus
and the external apparatus being adjacent to each other within a predetermined range,
the processor may be configured to exchange information for Bluetooth commu-
nication pairing with the external apparatus via the NFC tagger, and, in response to the
Bluetooth communication pairing being completed, transmit the identification in-
formation of the measurement module attached to the connector to the external
apparatus via the Bluetooth communication device.

The electronic apparatus may further include a display, and the processor may be
configured to display information on a state of the electronic apparatus through the
display.

The information on the state of the electronic apparatus may include at least one
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piece of information of information on an operation state of the electronic apparatus,
an amount of power charged in the battery, and whether the battery is charged or not.

The connector may include a connection terminal for connecting with one of the
plurality of measurement modules, and the processor may be configured to transmit the
driving voltage of the measurement module attached to the connector and the control
command to the measurement module attached to the connector via the connection
terminal, and receive information on the bio signal from the measurement module
attached to the connector via the connection terminal.

According to an aspect of an exemplary embodiment, there is provided a system
which includes an electronic apparatus which enables one of a plurality of mea-
surement modules for measuring different types of bio signals to be selectively
attached thereto and detached therefrom, and a user terminal apparatus for controlling
the electronic apparatus, the system including: the electronic apparatus which is
configured to, in response to one of the plurality of measurement modules being
connected, obtain identification information of the connected measurement module and
transmit the identification information to the user terminal apparatus; and the user
terminal apparatus which is configured to display a user interface screen corresponding
to the connected measurement module based on the identification information of the
connected measurement module, which is received from the electronic apparatus, and
transmit a control command input through the user interface screen to the electronic
apparatus, wherein the electronic apparatus is configured to control the connected mea-
surement module based on the received control command.

In response to information on a bio signal measured by the measurement module
connected to the electronic apparatus being received, the user terminal apparatus may
be configured to analyze the received information and display a result of the analyzing
on the user interface screen.

According to an aspect of an exemplary embodiment, there is provided a control
method of an electronic apparatus which includes a connector configured to enable one
of a plurality of measurement modules for measuring different types of bio signals to
be selectively attached thereto and detached therefrom, the method including: in
response to one of the plurality of measurement modules being attached to the
connector, obtaining identification information of the measurement module attached to
the connector and transmitting the identification information to an external apparatus;
and controlling the measurement module connected to the connector based on a control
command received from the external apparatus.

Each of the plurality of measurement modules may include a different sensor
according to a type of a bio signal to be measured.

The controlling may include, in response to a control command for starting
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measuring the bio signal being received from the external apparatus which has
received an identification number of the measurement module attached to the
connector, driving the measurement module attached to the connector and starting
measuring the bio signal, and, in response to a control command for stopping
measuring the bio signal being received from the external apparatus, driving the mea-
surement module attached to the connector and stopping measuring the bio signal.

The controlling may include converting power charged in a battery included in the
electronic apparatus into a driving voltage for the measurement module attached to the
connector, and providing the driving voltage to the measurement module attached to
the connector.

The transmitting may include, in response to the electronic apparatus and the external
apparatus being adjacent to each other within a predetermined range, exchanging in-
formation for Bluetooth communication pairing with the external apparatus through
NFC tagging, and, in response to the Bluetooth communication pairing being
completed, transmitting the identification information of the measurement module
attached to the connector to the external apparatus through the Bluetooth commu-
nication.

The control method may further include displaying information on a state of the
electronic apparatus.

The information on the state of the electronic apparatus may include at least one
piece of information of information on an operation state of the electronic apparatus,
an amount of power charged in a battery, and whether the battery is charged.

The connector may include a connection terminal for connecting with one of the
plurality of measurement modules, and the control method may further include:
transmitting the driving voltage of the measurement module attached to the connector
and the control command to the measurement module attached to the connector via the
connection terminal; and receiving information on the bio signal from the mea-
surement module attached to the connector via the connection terminal.

According to another aspect of exemplary embodiment, there is provided a mobile
device which includes a body which houses the mobile device, a connector which is
disposed on a surface of the body and made common to be connected to different types
of measurement devices, each of the measurement devices including a different
sensing device being configured to measure bio signals different from one another and
a processor configured to, in response to one of the measurement devices being
attached to the connector, obtain identification information of the attached mea-
surement device, and control the attached measurement device to measure the bio
signal based on the obtained identification information.

The processor may supply voltage of different levels to the measurement devices
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through the connector, to support the different types of the sensing devices.

[28]
Advantageous Effects of Invention

[29] According to various exemplary embodiments, various measurement modules may
be selectively attached to the electronic apparatus and used, and the electronic
apparatus includes common elements included in various measurement modules, such
that a diagnostic device can be miniaturized and a price thereof can be reduced.
Brief Description of Drawings

[30] The above and/or other aspects will become more apparent by describing certain
exemplary embodiments, with reference to the accompanying drawings, in which:

[31] FIG. 1 is a block diagram showing a configuration of an electronic apparatus
according to an exemplary embodiment;

[32] FIG. 2 is a block diagram showing a configuration of an electronic apparatus
according to an exemplary embodiment;

[33] FIG. 3 is a view showing a detailed configuration of a communication device
according to an exemplary embodiment;

[34] FIG. 4 is a block diagram showing a configuration of an electronic apparatus
according to an exemplary embodiment;

[35] FIG. 5 is a view showing a detailed configuration of an electronic apparatus
according to an exemplary embodiment;

[36] FIG. 6 is a block diagram showing a detailed configuration of a measurement module
according to an exemplary embodiment;

[37] FIG. 7 is a block diagram showing a configuration of a system according to an
exemplary embodiment;

[38] FIG. 8A is a view showing a front surface and a rear surface of an electronic
apparatus according to an exemplary embodiment;

[39] FIG. 8B is a view showing a rear surface of an electronic apparatus and a rear surface
of a measurement module according to an exemplary embodiment;

[40] FIG. 9 is a view showing a detailed configuration of a system according to an
exemplary embodiment;

[41] FIGS. 10 and 11 are views showing a communication method between an external

apparatus and an electronic apparatus according to an exemplary embodiment;

[42] FIGS. 12A, 12B, 12C, 12D, 12E, and 12F are views showing guide information
which is displayed for a user by an external apparatus according to an exemplary em-
bodiment;

[43] FIGS. 13A, 13B, 13C, 13D, 13E, 13F, 13G, 13H, 131, 13J, and 13K are views il-

lustrating a receiving box for receiving an electronic apparatus, a plurality of mea-
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surement modules, and an external apparatus according to an exemplary embodiment;
and
FIG. 14 is a flowchart to illustrate a control method of an electronic apparatus

according to an exemplary embodiment.

Best Mode for Carrying out the Invention

Mode for the Invention

Certain exemplary embodiments are described in greater detail below with reference
to the accompanying drawings.

In the following description, the same drawing reference numerals are used for the
same elements even in different drawings. The matters defined in the description, such
as detailed construction and elements, are provided to assist in a comprehensive under-
standing of exemplary embodiments. Thus, it is apparent that exemplary embodiments
can be carried out without those specifically defined matters. Also, well-known
functions or constructions are not described in detail since they would obscure
exemplary embodiments with unnecessary detail.

FIG. 1 is a block diagram showing a configuration of an electronic apparatus
according to an exemplary embodiment.

Referring to FIG. 1, the electronic apparatus 100 may include a connector 110, a
communication device 120, and a processor 130. Specifically, the electronic apparatus
100 refers to an apparatus which performs a common operation regardless of the type
of measurement module, i.e., a measurement device, and performs functions of
supplying power to a measurement module or receiving a bio signal measured by a
measurement module and transmitting the bio signal to an external apparatus, e.g., a
user terminal or a user device. Such an electronic apparatus 100 enables various mea-
surement modules to be attached thereto and detached therefrom and may be im-
plemented in various forms.

The connector 110 is implemented to enable one of a plurality of measurement
modules for measuring different types of bio signals to be selectively attached thereto
and detached therefrom. Specifically, the connector 110 has a structure to be physically
engaged with a connector provided in the measurement module, and the connector 110
may include a connection terminal to supply power or transmit and receive data to and
from the connected measurement module. For example, as a connector provided in a
measurement module and a connector provided in a body of the electronic apparatus
are engaged with each other and connected, the measurement module and the
electronic apparatus 100 may be connected with each other. The connector 110 may be

connected with the connector provided in the measurement module by a connection
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method through magnetic force using a magnetic substance as well as the method
using the physical structure. However, this is not limiting and the connectors may be
connected with each other in various ways. The connection method using magnetic
force will be described below in detail.

Each of the plurality of measurement modules may include a different sensor
according to the type of bio signal to be measured. Specifically, each of the plurality of
measurement modules may be implemented in a different form according to the type of
bio signal to be measured, and may be implemented in a different form according to a
bio signal to be measured, and may include a sensor according to the type of bio signal
to be measured. That is, there are different types of measurement modules according to
types of various bio signals.

For example, when the bio signal to be measured is related to an electrocardiogram
(ECG), the measurement module may include a sensor to do the ECG. When the bio
signal to be measured is related to body temperature, the measurement module may
include a sensor to measure body temperature. When the bio signal to be measured is
related to blood glucose, the measurement module may include a sensor to measure
blood glucose.

The bio signal refers to an electric signal between micro cells of the body, and may
include, but not limited to, brainwaves, an electromyogram, a heart rate, a breathing
rate, stability and change in an emotional state, or the like, in addition to the above-
described ECG, body temperature, and blood glucose.

A measurement module including a different sensor according to the type of bio
signal may be implemented.

The communication device 120 may communicate with an external apparatus. The
external apparatus refers to an electronic apparatus which performs functions of
receiving the bio signal measured by the measurement module, analyzing the bio
signal and diagnosing the patient, and displaying and storing the result of the di-
agnosing. For example, the external apparatus may include at least one among a TV, a
notebook PC, a tablet, a desktop PC, a set-top box, a game console, a mobile phone, or
the like.

The communication device 120 may communicate with the external apparatus in
various communication methods, and may communicate with the external apparatus in
a communication method such as Bluetooth (BT), Wireless Fidelity (WiFi), Zigbee,
Infrared (IR), Serial Interface, a Universal Serial Bus (USB), Near Field Commu-
nication (NFC), or the like.

In response to one of the plurality of measurement modules being attached to the
connector 110, the processor 130 may obtain identification information of the mea-

surement module attached to the connector 110 and transmit the identification in-
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formation to the external apparatus, and may control the measurement module attached
to the connector 110 based on a control command received from the external
apparatus.

Specifically, the plurality of measurement modules have different identification in-
formation, and, in response to one of the plurality of measurement modules being
attached to the connector 110, the processor 130 may obtain the identification in-
formation from the measurement module attached to the connector 110. The processor
130 may transmit the obtained identification information to the external apparatus via
the communication device 120.

Accordingly, the external apparatus may determine which of the measurement
modules is attached to the electronic apparatus 100 based on the received identification
information, and may execute software for driving the determined measurement
module.

In response to a user manipulation for controlling the measurement module attached
to the electronic apparatus 100 being input in the state in which the software is
executed, the external apparatus may transmit a control command corresponding to the
input user manipulation to the electronic apparatus 100.

The processor 130 may control the measurement module attached to the connector
110 based on the control signal received from the external apparatus.

Specifically, in response to a control command to start measuring the bio signal
being received from the external apparatus which has received the identification
number of the measurement module attached to the connector 110, the processor 130
may drive the measurement module attached to the connector 110 and start measuring
the bio signal, and, in response to a control command to stop measuring the bio signal
being received from the external apparatus, the processor 130 may drive the mea-
surement module attached to the connector 110 and stop measuring the bio signal.

For example, when the measurement module attached to the connector 110 is a mea-
surement module for measuring body temperature, the processor 130 may transmit the
identification number of the measurement module attached to the connector 110 to the
external apparatus, and the external apparatus may determine that the measurement
module attached to the electronic apparatus 100 is the measurement module for
measuring body temperature based on the received identification number.

The external apparatus may execute software for driving the measurement module
for measuring body temperature, and display a user interface screen corresponding to
the executed software.

The external apparatus may receive a user manipulation for controlling the mea-
surement module on the displayed user interface screen, and the user manipulation

may be a manipulation for the measurement module for measuring body temperature to
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start measuring body temperature or may be a manipulation for stopping measuring
body temperature.

When the user manipulation is a manipulation for the measurement module for
measuring body temperature to start measuring body temperature, the external
apparatus may generate a control command to start measuring body temperature, and
transmit the control command to the electronic apparatus 100, and accordingly, the
processor 130 may drive the measurement module attached to the connector 110 to
measure body temperature based on the received control command.

When the user manipulation is a manipulation for the measurement module for
measuring body temperature to stop measuring body temperature, the external
apparatus may generate a control command to stop measuring body temperature, and
transmit the control command to the electronic apparatus 100, and accordingly, the
processor 130 may drive the measurement module attached to the connector 110 to
stop measuring body temperature based on the received control command.

The measurement module for measuring body temperature has been described as an
example, but this is not limiting. The described-above may be applied to a mea-
surement module for doing an ECG, a measurement module for measuring blood
glucose, a measurement module for measuring blood pressure, or the like.

The identification information of the measurement module may include all types of
information for identifying the measurement modules, in addition to the identification
number. For example, when identification codes corresponding to the plurality of mea-
surement modules for measuring different bio signals are stored in the external
apparatus as a lookup table, the external apparatus may identify which measurement
module is currently attached to the electronic apparatus 100 by comparing the identi-
fication code of the measurement module received via the electronic apparatus 100 and
the lookup table.

Accordingly, the electronic apparatus 100 may be connected with various mea-
surement modules, and the external apparatus may identify each of the various mea-
surement modules connected to the electronic apparatus 100, and display the user
interface screen corresponding to each of the identified measurement modules and
provide the result of diagnosing.

According to an exemplary embodiment, the electronic apparatus 100 may further
include a battery for supplying power for driving the electronic apparatus 100 and
driving the measurement module attached to the connector 110.

FIG. 2 is a block diagram showing a configuration of an electronic apparatus
according to an exemplary embodiment.

Referring to FIG. 2, the electronic apparatus 100 includes a connector 110, a commu-

nication device 120, a processor 130, and a battery 140.
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The battery 140 may store power to supply power for driving the electronic apparatus
100 itself or driving a measurement module attached to the connector 110.

Specifically, the processor 130 may convert power charged in the battery 140 into a
driving voltage for the measurement module attached to the connector 110, and
provide the power to the measurement module attached to the connector.

For example, the processor 130 may use a circuit such as a DC-DC converter or a
regulator to convert the power charged in the battery 140 into the driving voltage for
the measurement module attached to the connector 110.

In response to the measurement module attached to the connector 110 being changed
to another measurement module, and the driving voltage of another measurement
module being different from the driving voltage of the previously-connected mea-
surement module, the processor 130 may convert the power charged in the battery 140
into the driving voltage for another measurement module and provide the power to
another measurement module.

For example, the measurement module currently attached to the connector 110 may
be the measurement module for doing the ECG. In this state, in response to the mea-
surement module attached to the connector 110 being changed to the measurement
module for measuring body temperature by the user, the voltage for driving the mea-
surement module for doing the ECG and the voltage for driving the measurement
module for measuring body temperature may be different from each other. In this case,
the processor 130 may convert the driving voltage into the driving voltage for the mea-
surement module for measuring body temperature and provide the driving voltage to
the measurement module for measuring the body temperature, instead of the voltage
for driving the measurement module for the ECG.

FIG. 3 is a view illustrating a detailed configuration of the communication device
according to an exemplary embodiment.

Referring to FIG. 3, the communication device 120 may include an NFC tagger 121
and a Bluetooth communication device 122.

In response to the electronic apparatus 100 and the external apparatus being adjacent
to each other within a predetermined range, the processor 130 may exchange in-
formation for Bluetooth communication pairing with the external apparatus via the
NFC tagger 121, and, in response to the Bluetooth communication pairing being
completed, the processor 130 may transmit identification information of a mea-
surement module attached to the connector 110 to the external apparatus via the
Bluetooth communication device 122.

Specifically, in response to the electronic apparatus 100 and the external apparatus
being close to each other and thus the NFC tagger 121 of the electronic apparatus 100

and the NFC tagger of the external apparatus being close to each other, the external
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apparatus may automatically recognize the electronic apparatus 100 and exchange in-
formation for Bluetooth communication pairing to establish a Bluetooth commu-
nication session with the electronic apparatus 100. In response to the information for
Bluetooth communication pairing being exchanged and authentication being
completed, the Bluetooth communication pairing may be completed and Bluetooth
communication may be connected between the electronic apparatus 100 and the
external apparatus. The Bluetooth communication is described as an example, but this
is not limiting and various wireless communication methods such as WiFi, Zigbee, IR,
or the like may be applied.

After the Bluetooth communication pairing is completed, the processor 130 may
transmit the identification information of the measurement module attached to the
connector 110 to the external apparatus via the Bluetooth communication device 122.
Accordingly, the external apparatus may recognize the measurement module attached
to the electronic apparatus 100 based on the received identification information.

FIG. 4 is a block diagram showing a configuration of an electronic apparatus
according to an exemplary embodiment.

Referring to FIG. 4, the electronic apparatus 100 may include a connector 110, a
communication device 120, a processor 130, and a display 150.

The processor 130 may display information on the state of the electronic apparatus
100 through the display 150.

The information on the state of the electronic apparatus 100 may include at least one
piece of information on the operation state of the electronic apparatus 100, an amount
of power charged in the battery 140, and whether the battery 140 is charged.

The display 150 may have a screen which is able to display an object, and may, for
example, include at least one light emitting diode (LED).

For example, when the display 150 includes the LED, the processor 130 may indicate
whether the electronic apparatus 100 is being driven or not using color of the LED. In
response to the electronic apparatus 100 being currently driven, the processor 130 may
control the LED to emit light of blue color, and, in response to the electronic apparatus
100 not being driven, the processor 130 may turn off the LED.

In response to the amount of power charged in the battery 140 being less than or
equal to a predetermined value, the processor 130 may control the LED to emit light of
red color or to flicker in a predetermined pattern.

In response to the electronic apparatus 100 being currently charged, the processor
130 may control the LED to emit light of yellow color in order to indicate that the
electronic apparatus 100 is being charged. In response to the battery 140 being fully
charged, the processor 130 may control the LED to emit light of green color.

However, the above-described colors and the displaying order are not limiting.



12

WO 2017/078355 PCT/KR2016/012415

[93]

[94]

[95]

[96]

[97]

[98]

The connector 110 may include a connection terminal for connecting to one of the
plurality of measurement modules, and the processor 130 may transmit a driving
voltage for the measurement module attached to the connector 110 and a control
command to the measurement module attached to the connector 110 via the connection
terminal, and may receive information on a bio signal from the measurement module
attached to the connector 110.

Specifically, the connector 110 may include a connection terminal of a prede-
termined standard form, and, in response to one of the plurality of measurement
modules being attached to the connector 110, the processor 130 may provide a driving
voltage to the measurement module via the connection terminal provided in the
connector 110, and may transmit data including a control command received from the
external apparatus to the measurement module. The processor 130 may receive in-
formation on a bio signal measured by the measurement module and identification in-
formation of the measurement module via the connection terminal provided in the
connector 110.

FIG. 5 is a view showing a detailed configuration of an electronic apparatus
according to an exemplary embodiment.

Referring to FIG. 5, the electronic apparatus 100 may include a connector 510, a
wireless communication device 520, an NFC tagger 530, a processor 540, a battery
550, a power supply 560, a charging controller 570, a wire communication terminal
580, and a wireless communication antenna 590. The NFC tagger 530 and the wireless
communication device 520 may correspond to the NFC tagger 121 and the Bluetooth
communication device 122 described in FIG. 3, respectively, and may perform the
same operations.

The connector 510 may correspond to the connector 110 described in FIG. 1, and
may be a physical connection structure to be attached to a connector 610 of a mea-
surement module 600 which is one of a plurality of measurement modules 608 (see
FIG. 7) that can be connected to the electronic apparatus 100 via the same connector
510. The connector 510 may be used to provide a driving voltage to the measurement
module 600 attached thereto or exchange a control command, information on a bio
signal, or identification information of the measurement module 600.

As described above, in response to one of a plurality of measurement modules being
attached to the connector 510, the processor 540 may obtain identification information
of the measurement module attached to the connector 510 and transmit the identi-
fication information to an external apparatus, and may control the measurement
module attached to the connector 510 based on a control command received from the
external apparatus. In relation to this, the processor 540 may include a system control

module 541, a memory 542, and a processing module 543.
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The system control module 541 is a control module for driving the electronic
apparatus 100, and the processing module 543 is a module for processing identification
information received from the measurement module in a data form or processing a
control command received from the external apparatus in a data form for driving the
measurement module.

The memory 542 may store the identification information received from the mea-
surement module, and also, may store an overall program for controlling the electronic
apparatus 100.

The wireless communication device 520 may communicate in various wireless com-
munication methods such as WiFi, Zigbee, IR, or the like, in addition to Bluetooth.
The wireless communication device 520 may wirelessly communicate via the wireless
communication antenna 590.

The battery 550 may correspond to the battery 140, and the charging controller 570
for charging the battery 550 may be included in the electronic apparatus 100, and the
wire communication terminal 580 including a terminal for receiving power for
charging the battery 550 from an external power source may be included. The
processor 540 may use an amount of power stored in the battery 550 to drive the
electronic apparatus 100 through the power supply 560, and/or may provide a driving
voltage to the measurement module 600.

FIG. 6 is a block diagram showing a detailed configuration of a measurement module
according to an exemplary embodiment.

Referring to FIG. 6, the measurement module 600 may include a connector 610, a
signal processor 620, a sensor 630, a power converter 640, a sensor analog front end
650, an analog-to-digital converter (ADC) 660.

The connector 610 may a physical connection structure to be attached to the
connector 510 of the electronic apparatus 100, and may receive a driving voltage or
control command from the electronic apparatus 100 via the connector 610. The
connector 610 may transmit identification information of the measurement module 600
and information on a bio signal to the electronic apparatus 100.

The sensor 630 may measure a bio signal and the analog front end 650 may drive the
sensor 630 and refine the bio signal measured by the sensor 630, and the ADC 660
may convert the refined bio signal into a digital signal.

The signal processor 620 may control the analog front end 650 and the ADC 660,
and the analog front end 650 and the ADC 660 may be included in the signal processor
620.

The signal processor 620 may include a system control module 621 for driving the
measurement module 600, a memory 622 for storing programs for driving the mea-

surement module 600, and a processing module 623 for performing a filtering
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operation for additionally refining a control command received from the electronic
apparatus 100 or the bio signal measured by the sensor 630.

The electronic apparatus 100 may include the power supply 560 to provide a driving
voltage to the measurement module 600. However, the measurement module 600 may
include the power converter 640 to convert the driving voltage provided from the
electronic apparatus 100 into a driving voltage appropriate to the measurement module
600.

According to an exemplary embodiment, a system which includes an electronic
apparatus which enables one of a plurality of measurement modules for measuring
different types of bio signals to be selectively attached thereto and detached therefrom,
and a user terminal apparatus for controlling the electronic apparatus includes: the
electronic apparatus which, in response to one of the plurality of measurement modules
being connected, obtains identification information of the connected measurement
module and transmits the identification information to the user terminal apparatus; and
the user terminal apparatus which displays a user interface screen corresponding to the
connected measurement module based on the identification information of the
connected measurement module, which is received from the electronic apparatus, and
transmits a control command input through the user interface screen to the electronic
apparatus.

The electronic apparatus may control the connected measurement module based on
the received control command.

Specifically, the user terminal apparatus may receive the identification information of
the measurement module connected to the electronic apparatus from the electronic
apparatus via a wireless communication method, and recognize the measurement
module connected to the electronic apparatus based on the received identification in-
formation. The user terminal apparatus may display a user interface screen for ma-
nipulating the connected measurement module based on the received identification in-
formation.

The user terminal apparatus may display a different user interface screen according
to the measurement module connected to the electronic apparatus.

In response to information on a bio signal measured by the measurement module
connected to the electronic apparatus being received, the user terminal apparatus may
analyze the received information and display a result of the analyzing on the user
interface screen.

For example, when the measurement module connected to the electronic apparatus is
a measurement module for measuring blood glucose, in response to information on the
blood glucose being received, the user terminal apparatus may analyze the information

on the blood glucose and display the result of the analyzing indicating a current level
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of user’s blood glucose on the user interface screen.

When the measurement module connected to the electronic apparatus is a mea-
surement module for measuring a heart rate, in response to information on the heart
rate being received, the user terminal apparatus may analyze the information on the
heart rate and display the result of the analyzing indicating a current level of the user’s
heart rate on the user interface screen.

FIG. 7 is a block diagram showing a configuration of a system according to an
exemplary embodiment.

Referring to FIG. 7, the system 700 includes an electronic apparatus 100 to which a
bio signal M measurement module 600 is attached, and an external apparatus 200. The
bio signal M measurement module 600 attached to the electronic apparatus 100 may be
one of a bio signal 1 measurement module, a bio signal 2 measurement module, a bio
signal 3 measurement module, a bio signal 4 measurement module, ..., and a bio signal
N measurement module. The bio signal 1 measurement module, the bio signal 2 mea-
surement module, the bio signal 3 measurement module, the bio signal 4 measurement
module, ..., and the bio signal N measurement module may measure different types of
bio signals.

In response to the bio signal M measurement module 600 being attached to the
electronic apparatus 100, the electronic apparatus 100 may obtain identification in-
formation of the bio signal M measurement module 600 and transmit the identification
information to the external apparatus 200, and the external apparatus 200 may
recognize the bio signal M measurement module 600 based on the received identi-
fication information.

The external apparatus 200 may display a user interface screen for manipulating the
bio signal M measurement module 600 based on the received identification in-
formation, and may generate a control command corresponding to a user manipulation
input through the user interface screen and transmit the control command to the
electronic apparatus 100.

Thereafter, the electronic apparatus 100 may control the bio signal M measurement
module 600 based on the control command received from the external apparatus 200.

The electronic apparatus 100 may transmit information on a bio signal measured by
the bio signal M measurement module 600 to the external apparatus 200, and the
external apparatus 200 may analyze information on the received bio signal and display
the result of the analyzing on the user interface screen to provide it to the user.

FIG. 8A is a view showing a rear surface and a front surface of the electronic
apparatus according to an exemplary embodiment.

Referring to FIG. 8A, a connector 820 may be a predetermined connection structure

on the rear surface §10 of the electronic apparatus 100, and a connection terminal 830
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for exchanging data with a measurement module or providing a driving voltage may be
provided in the connector 820.

A function key 850 for turning on or turning off the electronic apparatus 100 may be
disposed on the front surface 840 of the electronic apparatus 100, and may include a
touch panel which is manipulated by recognizing a touch, in addition to the function
key which is manipulated by physical pressure. Although not shown in FIG. 8A, an
LED lamp may be disposed on the front surface 840 of the electronic apparatus 100 to
indicate the operation state of the electronic apparatus 100, an amount of power
charged in the battery 140, and information on whether the battery 140 is charged.

The shape shown in FIG. 8A is merely an example and the electronic apparatus 100
may be implemented in various forms.

FIG. 8B is a view showing a rear surface of an electronic apparatus and a rear surface
of a measurement module according to an exemplary embodiment.

Referring to FIG. 8B, the electronic apparatus 100 may include magnetic substances
812, 813, 814, and 815 formed on the rear surface 811 thereof, for connecting with a
measurement module. Specifically, the magnetic substances 812, 8§13, 8§14, and 815
may be divided into magnetic substances 8§12 and 813 having an S pole, and magnetic
substances 814 and 815 having an N pole.

Likewise, the measurement module 600 may include magnetic substances 822, 823,
824, and 825 disposed on the rear surface 821 thereof, for connecting with the rear
surface of the electronic apparatus 100. Specifically, the magnetic substances 822, 823,
824, and 825 may be divided into magnetic substances 8§22 and 823 having an S pole,
and magnetic substances 824 and 825 having an N pole.

Accordingly, the magnetic substances 812 and 813 disposed on the rear surface 8§11
of the electronic apparatus 100 and having the S pole and the magnetic substances 8§24
and 825 disposed on the rear surface 821 of the measurement module and having the N
pole may attract each other and thereby may be connected with each other, and the
magnetic substances 814 and 815 disposed on the rear surface 811 of the electronic
apparatus 100 and having the N pole and the magnetic substances 822 and 823 having
the S pole may attract each other and thereby may be connected with each other. Ac-
cordingly, the electronic apparatus 100 and the measurement module may be
connected with each other.

In response to the electronic apparatus 100 and the measurement module being
connected with each other and the user rotating at least one of the electronic apparatus
100 and the measurement module by a predetermined angle, the magnetic substances
812 and 813 disposed on the rear surface 811 of the electronic apparatus 100 and
having the S pole and the magnetic substances 822 and 823 disposed on the rear

surface 821 of the measurement module and having the S pole may repel each other,



17

WO 2017/078355 PCT/KR2016/012415

[132]

[133]

[134]

[135]

[136]

[137]

and the substances 814 and 815 disposed on the rear surface 811 of the electronic
apparatus 100 and having the N pole and the magnetic substances 8§24 and 825
disposed on the rear surface 821 of the measurement module and having the N pole
may repel each other, such that the electronic apparatus 100 and the measurement
module can be easily separated from each other.

The electronic apparatus 100 may include a groove structure 817 formed on the rear
surface 811 thereof, and the measurement module may include a protrusion 8§26
formed on the rear surface 8§21 thereof to be inserted into the groove structure 817
included in the rear surface 811 of the electronic apparatus 100. Accordingly, when the
groove structure 817 included in the rear surface 8§11 of the electronic apparatus 100
and the protrusion 826 included in the rear surface 821 of the measurement module are
connected with each other, the electronic apparatus 100 and the measurement module
can be securely connected with each other by the magnetic force without being
misaligned from each other.

The electronic apparatus 100 may include a connection terminal 816 formed on the
rear surface 811 thereof to exchange data with the measurement module or provide a
driving voltage, and the measurement module may include a connection terminal 827
formed on the rear surface 821 thereof to connect with the connection terminal 8§16
included in the rear surface 811 of the electronic apparatus 100. By means of these
connection terminals 816 and 827, the electronic apparatus 100 and the measurement
module may exchange data with each other or may provide and receive a driving
voltage. The data may include data regarding a bio signal, a driving signal for starting
measuring a bio signal, and a control signal for stopping measuring a bio signal.

In FIG. 8B, four magnetic substances are included in each of the rear surface 811 of
the electronic apparatus 100 and the rear surface 821 of the measurement module as an
example. However, the number of magnetic substances is not limiting.

FIG. 9 is a view showing a detailed configuration of a system according to an
exemplary embodiment.

Referring to FIG. 9, a plurality of measurement modules 608 for measuring different
types of bio signals may include at least one among a measurement module 910 for
doing an ECG, a measurement module 920 for measuring body temperature, and a
measurement module 930 for measuring blood glucose, and one of them may be se-
lectively attached to a connector 943 disposed on a rear surface 941 of an electronic
apparatus 100.

In response to a function key 944 disposed on a front surface 942 of the electronic
apparatus 100 being manipulated by the user, the electronic apparatus 100 may be
turned on and may transmit identification information of a measurement module

attached to the connector 943 to an external apparatus.
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Thereafter, the external apparatus may recognize the measurement module attached
to the electronic apparatus 100 based on the received identification information, and
display a user interface screen 950, 960, or 970 corresponding to the recognized mea-
surement module.

The first user interface screen 950 may correspond to the measurement module 910
for doing the ECG, the second user interface screen 960 may correspond to the mea-
surement module 920 for measuring the body temperature, and the third user interface
970 may correspond to the measurement module 930 for measuring the blood glucose.

In response to information on a bio signal measured by the measurement module
attached to the electronic apparatus 100 being received, the external apparatus may
analyze the information on the bio signal and display the result of the analyzing on the
user interface screen 950, 960, or 970. In FIG. 9, the first user interface screen 950
may display a result of analyzing a heart rate, the second user interface screen 960 may
display a result of analyzing body temperature, and the third user interface screen 970
may display a result of analyzing blood glucose.

The external apparatus 200 may communicate with the electronic apparatus 100 in
various ways to receive the information on the bio signal. This will be described below
with reference to FIGS. 10 and 11.

FIGS. 10 and 11 are views to illustrate a communication method between an external
apparatus and an electronic apparatus according to an exemplary embodiment.

Referring to FIG. 10, the external apparatus 200 includes a smart phone 1100, and
the smart phone 1100 may communicate with the electronic apparatus 100.
Specifically, the smart phone 1100 may communicate by connecting a communication
session with the communication device 120 of the electronic apparatus 100, and may
receive information on a bio signal from the electronic apparatus 100, analyze the in-
formation on the bio signal, and generate a result of the diagnosing, and may display
the result of the diagnosing through the user interface screen 950, 960, or 970 shown in
FIG. 9.

In particular, in response to the identification number of a measurement module
connected to the electronic apparatus 100 being received, the smart phone 1100 may
identify what type of bio signal the measurement module connected to the electronic
apparatus 100 measures based on the identification number of the measurement
module, and may select and execute a software program or application for driving the
identified measurement module, and may display a user interface screen corresponding
to the identified measurement module.

The smart phone 1100 may communicate with the electronic apparatus 100 and
transmit a control command for controlling the measurement module to the electronic

apparatus 100. Specifically, the smart phone 1100 may transmit a control command for
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starting measuring a bio signal to the electronic apparatus 100 or may transmit a
control command for stopping measuring the bio signal to the electronic apparatus 100.
For example, when the measurement module connected to the electronic apparatus
100 is a heart rate measurement module, the smart phone 1100 may transmit a control

command for starting measuring a hear rate to the electronic apparatus 100, and, in
response to a user manipulation for stopping measuring the heart rate being input or a
predetermined time elapsing, the smart phone 1100 may transmit a control command
for stopping measuring the heart rate to the electronic apparatus 100.

Referring to FIG. 11, the communication device 120 of the electronic apparatus 100
may include the NFC tagger 121 and a short distance communication device 122°.

Specifically, in response to the smart phone 1100 and the electronic apparatus 100
being adjacent to each other within a predetermined range, the electronic apparatus 100
may exchange information for WiFi or Bluetooth communication pairing with the
smart phone 1100 with the smart phone 1100 via the NFC tagger 121, and, in response
to the WiFi or Bluetooth communication pairing being completed, the electronic
apparatus 100 may transmit identification information of the measurement module
connected to the electronic apparatus 100 to the smart phone 1100 via WiFi or
Bluetooth communication. The short distance communication device 122’ may
perform WiFi or Bluetooth communication.

The smart phone 1100 may automatically display a user interface screen corre-
sponding to the measurement module currently connected to the electronic apparatus
100 based on the identification information of the measurement module connected to
the electronic apparatus 100, which is received via WiFi or Bluetooth communication.

In response to a user manipulation for selecting an item for diagnosing being input,
the external apparatus may provide guide information on the measurement module
which is required for the selected diagnosis item. This will be described below with
reference to FIGS. 12A to 12F.

FIGS. 12A to 12F are views showing an external apparatus 1200 which displays
guide information for a user according to an exemplary embodiment. The external
apparatus 1200 corresponds to the external apparatus 200 described above.

Referring to FIG. 12A, the external apparatus 1200 may display a user interface
screen including a plurality of items 1210, 1220, and 1230 for diagnosing.

Specifically, the plurality of items 1210, 1220, and 1230 for diagnosing may include
a diabetes diagnosis item 1210, a high blood pressure diagnosis item 1220, a heart
disease diagnosis item 1230, or the like, and each of the items may be expressed by an
icon and/or a graphical user interface (GUI).

A diagnosis item which is selected by a user touch from the plurality of items 1210,
1220, and 1230 may be highlighted, may be displayed in different color from that of
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the other diagnosis items, or may be a GUI interposed on the text or on an image, e.g.,
a visually distinguishable border, to indicate that the item is selected.

The external apparatus 1200 may display guide information informing of which mea-
surement module is to measure a bio signal related to the selected diagnosis item.

For example, in response to the diabetes diagnosis item 1210 being selected by the
user touch on the user interface screen, the external apparatus 1200 may display guide
information informing of a measurement module for measuring a bio signal for di-
agnosing diabetes. Specifically, the external apparatus 1200 may display guide in-
formation 1211 informing of the measurement module or modules needed for a certain
diagnosis, that is, a blood glucose measurement module 1212 and a blood pressure
measurement module 1213. The guide information 1211 may be the text “Please use
the following bio signal measurement modules.”

When a plurality of bio signals are needed to diagnose diabetes, the external
apparatus 1200 may display priority order of attaching and/or connecting the mea-
surement modules to inform of an order of measuring respective bio signals.

That is, the external apparatus 1200 may display “1. Blood glucose measurement
module 1212 and “2. Blood pressure measurement module 1213,” providing guide in-
formation on the order of measurement indicating that the user should start measuring
by connecting the blood glucose measurement module to the electronic apparatus 100,
first, and then continue measuring by connecting the blood pressure measurement
module to the electronic apparatus 100.

Accordingly, the user may easily understand which the measurement modules are
needed for a certain diagnosis according to the guide information provided by the
external apparatus 1200, and may connect the measurement modules needed for a
certain diagnosis to the electronic apparatus 100 in the appropriate order.

In FIG. 12A, the external apparatus 1200 displays the measurement modules needed
for a certain diagnosis 1212 and 1213 using texts, but may display images indicating
the respective measurement modules with the texts.

Specifically, the external apparatus 1200 may display the images of the measurement
modules 1212 and 1213 with the texts.

For example, referring to FIG. 12B, the external apparatus 1200 may display an
image showing the appearance of the measurement module 930 for measuring blood
glucose, shown in FIG. 9, with a text “Please mount the blood glucose measurement
module” 1214.

Referring to FIG. 12C, the external apparatus 1200 may display an image showing
the appearance of the blood pressure measurement module 1218 with a text “Please
mount the blood pressure measurement module” 1215.

In response to the user touching the diabetes diagnosis item 1210 on the screen of the
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external apparatus 1200 as shown in FIG. 12A, the external apparatus 1200 may
display the guide information with the text 1211 informing the user that the blood
glucose measurement module 1212 and the blood pressure measurement module 1213
are needed to diagnose diabetes, and also may display priority order as numbers in-
dicating the order of measurement. In response to the user touching “1. Blood glucose
measurement module 1212, the external apparatus 1200 may display the image
showing the appearance of the measurement module 930 for measuring blood glucose,
as shown in FIG. 12B, and thereby guide the user to connect the measurement module
930 for measuring blood glucose to the electronic apparatus 100.

In response to the user touching “2. Blood pressure measurement module 1213, the
external apparatus 1200 may display the image showing the appearance of the blood
pressure measurement module 1218 as shown in FIG. 12C, and thereby guide the user
to connect the blood pressure measurement module 1218 to the electronic apparatus
100.

The external apparatus 1200 may provide guide information informing the user how
to use or wear the measurement modules needed for a certain diagnosis, in addition to
the guide information on the measurement modules for the diagnosis item selected by
the user manipulation.

Referring to FIG. 12D, in response to the user connecting the measurement module
930 for measuring blood glucose to the electronic apparatus 100, the external apparatus
1200 may display a text 1216 “Please place your finger the arrow mark of the blood
glucose measurement module as shown on the next screen,” and may display an image
showing a user’s operation of placing user’s finger on the arrow mark of the mea-
surement module 930 for measuring blood glucose.

Referring to FIG. 12E, in response to the user connecting the blood pressure mea-
surement module 1218 to the electronic apparatus 100, the external apparatus 1200
may display a text 1217 “Please wear the pad on the upper portion of your elbow as
shown on the next screen,” and may display an image showing a user’s operation of
wearing the blood pressure measurement module 1218 on the arm.

Accordingly, the user may recognize which measurement module the user should
select regarding the diagnosis item selected by the user, and also, may get to know how
to use or wear the selected measurement module.

In the above-described examples, only the blood glucose measurement module and
the blood pressure measurement module related to the diagnosis of diabetes have been
described. However, the external apparatus 1200 may provide guide information on the
measurement modules related to various health diagnosis items in addition to diagnosis
of high blood pressure and diagnosis of a heart disease, and using methods of the mea-

surement modules through texts or images.
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In the above-described example, the external apparatus 1200 may provide the guide
information on the measurement modules needed for a certain diagnosis and the using
methods of the measurement modules through texts or images. However, the external
apparatus 1200 may provide the guide information to the user by reproducing a video
related to the measurement modules needed for a certain diagnosis and the using
methods of the measurement modules or outputting a related voice.

On the other hand, in response to the measurement module currently connected to the
electronic apparatus 100 not being the measurement module needed for the item for di-
agnosing, the external apparatus 1200 may display guide information indicating that
the measurement module currently connected to the electronic apparatus 100 is not the
measurement module needed for the diagnosis item selected by the user.

For example, referring to FIG. 12F, on the assumption that the measurement module
currently connected to the electronic apparatus 100 is an ECG measurement module, in
response to the diabetes diagnosis item 1210 being selected by a user touch on the user
interface screen, the external apparatus 1200 may display guide information 1240 “The
ECG sensor you connected is not required,” indicating that the ECG measurement
module connected to the electronic apparatus 100 is not needed in relation to the
currently selected diabetes diagnosis item 1210.

Along with this, the external apparatus 1200 may display a message 1520 “Please
connect the blood glucose measurement module, first, and measure” to inform of the
measurement module for the selected diabetes diagnosis item 1210.

Accordingly, the user may disconnect the ECG measurement module from the
electronic apparatus 100 in order to diagnose diabetes, and may start measuring by
following the provided instructions and connecting the blood glucose measurement
module to the electronic apparatus 100.

In response to the user disconnecting the ECG measurement module from the
electronic apparatus 100 and connecting the blood glucose measurement module to the
electronic apparatus 100, the external apparatus 1200 may output a message indicating
that the measurement module needed for a certain diagnosis is currently connected to
the electronic apparatus 100.

In addition, in response to the measurement module currently connected to the
electronic apparatus 100 not being the measurement module for the item for di-
agnosing, the external apparatus 1200 may inform the user that the measurement
module currently connected to the electronic apparatus 100 is not the measurement
module for the diagnosis item selected by the user through a message, and also, the
electronic apparatus 100 may inform the user directly through an LED or a vibration.

For example, the electronic apparatus 100 may include an LED, an acceleration

sensor, and a vibration motor. The electronic apparatus 100 may include an LED for
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indicating information on the operation state of the electronic apparatus 100, the
amount of power charged in the battery, and whether the battery is charged. The
electronic apparatus 100 may indicate that a different measurement module is
connected to the electronic apparatus 100 through the same LED as described in FIG.
4, or may indicate that a different measurement module is connected to the electronic
apparatus 100 through a separate LED.

Specifically, the external apparatus 1200 may receive, from the electronic apparatus
100, the identification information of the measurement module connected to the
electronic apparatus 100, and may determine whether the measurement module
currently connected to the electronic apparatus 100 is the same as the measurement
module provided through the guide information provided by the external apparatus
1200, based on the received identification information of the measurement module.

As aresult, in response to the measurement module currently connected to the
electronic apparatus 100 being different from the measurement module provided
through the guide information provided by the external apparatus 1200, the external
apparatus 1200 may transmit, to the electronic apparatus 100, a warning output control
signal for informing that a different measurement module is connected to the electronic
apparatus 100, and the electronic apparatus 100 which has received the warning output
control signal may transmit a warming message to the user using LED lamp color or
vibration through the LED or the vibration motor provided in the electronic apparatus
100.

The external apparatus 1200 may transmit the warming output control signal to the
electronic apparatus 100 in phases, and accordingly, the electronic apparatus 100 may
transmit the warming message to the user in phases.

For example, the user may select the diabetes diagnosis item and thus the external
apparatus 1200 may transmit guide information on the blood glucose measurement
module and the blood pressure measurement module related to the diagnosis of
diabetes to the electronic apparatus 100. In this state, in response to the user connecting
a body temperature measurement module to the electronic apparatus 100, the external
apparatus 1200 may determine that a different measurement module having nothing to
do with the diagnosis of diabetes is connected to the electronic apparatus 100 based on
received identification information of the body temperature measurement module, and
may transmit, to the electronic apparatus 100, a first warning output control signal for
controlling the LED of the electronic apparatus 100 to emit light in predetermined
color. The electronic apparatus 100 may control the LED provided therein to emit light
in the predetermined color based on the received first warning output control signal.
For example, in response to a different measurement module being connected to the

electronic apparatus 100, the electronic apparatus 100 may control the LED emit light
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in red color, and, in response to a correct measurement module being connected to the
electronic apparatus 100, the electronic apparatus 100 may control the LED to emit
light in blue color.

In response to the user moving the electronic apparatus 100 to start measuring using
the body temperature measurement module connected to the electronic apparatus 100,
without recognizing that the LED emits a warning light in the certain color, the
electronic apparatus 100 may determine the movement of the electronic apparatus 100
through the acceleration sensor provided therein, and transmit information on the ac-
celeration sensor value to the external apparatus 1200.

The external apparatus 1200 may determine that the user uses the different mea-
surement module having nothing to do with the diagnosis of diabetes based on the in-
formation on the acceleration sensor value, and transmit, to the electronic apparatus
100, a second warning output control signal for controlling the electronic apparatus
100 to output a vibration. The electronic apparatus 100 may control to output the
vibration through the vibration motor provided therein based on the received second
warning output control signal.

As described above, the electronic apparatus 100 provides the warning messages to
the user in phases, such that the user can be continuously guided to select an exact
measurement module.

FIGS. 13A to 13K are views to illustrate a receiving box for receiving an electronic
apparatus, a plurality of measurement modules, and an external apparatus according to
an exemplary embodiment.

Referring to FIG. 13A, the receiving box 1300 may receive the plurality of mea-
surement modules, the electronic apparatus, and the external apparatus, and may be
implemented by using a hinge structure similar to a notebook PC, such that the
receiving box 1300 can be used by opening a cover of an upper end. The receiving box
1300 may receive the external apparatus such as a tablet in an inner space formed on
the upper end thereof, and may receive the various measurement modules and the
electronic apparatus in inner spaces formed on the lower end thereof.

The receiving box 1300 may be closed by bringing the cover of the upper end into
close contact with the lower end with the plurality of measurement modules, the
electronic apparatus, and the external apparatus being received therein, such that
thickness of the receiving box 1300 can be reduced and thus portability and con-
venience can be enhanced.

Referring to FIG. 13B, a locking device 1310 may be disposed on one area of the
lower end of the receiving box 1300, and, in response to the cover of the upper end
being engaged with one area of the lower end, a hook part included in the cover of the

upper end is locked into one area of the lower end by the locking device 1300, and the
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user may unlock by sliding the locking device 1310 in one direction and may raise up
the cover of the upper end.

In FIG. 13B, physical structures, e.g., the hook part included in the cover of the
upper end and the locking device 1310 included in one area of the lower end are
described as an example, but the locking device 1310 may include a structure using a
magnetic substance or a structure using a fingerprint recognition device, in addition to
the physical structure.

Specifically, referring to FIG. 13C, the external apparatus 200 may include a tablet
PC 1320. The tablet PC 1320 may be received inside the cover of the upper end, and a
button 1321 may be disposed under the receiving space of the tablet PC 1320, and may
include an interface for fixing the tablet PC 1320 and transmitting data between the
tablet PC 1320 and the receiving box 1300.

A plurality of measurement modules 608 including measurement modules 1370,
1380, and 1390 may be received in the lower end of the receiving box 1300, and a
space 1338 for separately receiving an electronic apparatus 100 may be disposed on
the lower end of the receiving box 1300. The space 1338 for separately receiving the
electronic apparatus 100 may include a circuit for charging the electronic apparatus
100, e.g., a charger 1340. Accordingly, the electronic apparatus 100 may be charged
when the electronic apparatus 100 is received in the charger 1340.

A separate receiving space 1330 may be disposed on the lower end of the receiving
box 1300, and may contain user’s necessary articles.

An NFC tagger 530 may be disposed on the lower end of the receiving box 1300.
The electronic apparatus 100 may perform tagging with the NFC tagger 530 included
in the lower end of the receiving box 1300, and may transmit information for short
distance communication pairing with the tablet PC 1320 disposed on the upper end of
the receiving box 1300, such as Bluetooth communication, to the tablet PC 1320. In
response to the short distance communication pairing being completed between the
tablet PC 1320 and the electronic apparatus 100, identification information of a mea-
surement module currently connected to the electronic apparatus 100 may be
transmitted to the tablet PC 1320.

In addition, various input and output ports such as a USB port 1361, an HDMI port,
or the like may be disposed on the lower end of the receiving box 1300, and the
receiving box 1300 may be charged via the USB port 1361 and may transmit and store
data in an external memory device connected via the USB port 1361. The receiving
box 1300 may transmit a result of diagnosing to a display apparatus such asa TV via
an output port such as an HDMI port to display the result, and may output the result via
an output port such as a printer port as a document.

FIGS. 13D and 13E are views illustrating the charger 1340 which receives the
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electronic apparatus 100 in detail, and referring to FIG. 13D, a physical button 1631
may be disposed close to the charger 1340, in which the electronic apparatus 100 is
received, so as to allow the electronic apparatus 100 to be easily drawn out from the
charger 1340.

In response to the user pressing the physical button 1631 via pressure, the charger
1340 is opened by a predetermined angle as shown in FIG. 13E. Accordingly, the user
can easily draw out the electronic apparatus 100 when the charger 1340 is opened by
the predetermined angle. The charger 1340 may include an input terminal 1362
disposed in an inner space thereof, for charging the electronic apparatus 100. For
example, the input terminal 1362 may matchingly connect with the wire commu-
nication terminal 580 described with reference to FIG. 5. Accordingly, in response to
the electronic apparatus 100 being inserted into the charger 1340, pressed downwardly
and fixed, the electronic apparatus 100 may be provided with power via the input
terminal 1362 disposed in the inner space and may be charged.

Referring to FIG. 13F, a groove 1341 of a predetermined size is formed in the
charger 1340 to prevent the electronic apparatus 100 inserted into the charger 1340
from being rotated, and to fix the electronic apparatus 100. Accordingly, the electronic
apparatus 100 inserted into the charger 1340 can be prevented from being rotated, dis-
connected from the input terminal 1362 disposed in the inner space, and released from
the charging state.

Referring to FIG. 13G, a guide line 1342 of a predetermined size is implemented in a
physical structure to prevent the electronic apparatus 100 inserted into the charger
1340 from being released upwardly. Accordingly, the electronic apparatus 100 inserted
into the charger 1340 can be prevented from being released upwardly by the guide line
1342.

Referring to FIG. 13H, a protrusion 1343 may be disposed on a part of the inner area
of the charger 1340 to fix the electronic apparatus 100. Accordingly, the electronic
apparatus 100 can be prevented from being rotated and released by the protrusion 1343
included in the charger 1340. The protrusion 1343 may fix the electronic apparatus 100
by being implemented to be retracted and popped out via a spring formed therein.

Referring to FIG. 131, the tablet PC 1320 may be inserted into a groove formed on
the cover of the upper end of the receiving box 1300 and attached thereto, and the
tablet PC 1320 may be fixed and simultaneously may be connected with the receiving
box 1300 in a wire communication method by sliding up a button 1321, which includes
an interface for fixing the tablet PC 1320 and transmitting data between the tablet PC
1320 and the receiving box 1300.

Specifically, referring to FIG. 13J, in response to the button 1321 sliding down, the
button 1321 may be unlocked and thereby may hide the interface 1322 for transmitting
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data between the tablet PC 1320 and the receiving box 1300.

Referring to FIG. 13K, in response to the button 1321 sliding up, the button 1321
may be locked and thereby may eject the interface 1322 for transmitting data between
the tablet PC 1320 and the receiving box 1300.

The tablet PC 1320 described above with reference to FIGS. 13A to 13K as the
external apparatus 200 is merely an example and the external apparatus is not limited
to the tablet PC 1320. The external apparatus may be implemented by using all kinds
of electronic apparatuses which are cable of executing diagnosis-related software
programs or applications, such as a smart phone, a PDA, a notebook PC, or the like.

According to an exemplary embodiment, various measurement modules are se-
lectively attached to the electronic apparatus and used when needed, and the electronic
apparatus includes common elements included in various measurement modules, such
that a diagnostic device can be miniaturized and a price thereof can be reduced.

FIG. 14 is a flowchart to illustrate a control method of an electronic apparatus
according to an exemplary embodiment.

As shown in FIG. 14, a control method of an electronic apparatus including a
connector, which is implemented to enable one of a plurality of measurement modules
for measuring different types of bio signals to be selectively attached thereto and
detached therefrom includes, in response to one of the plurality of measurement
modules being attached to the connector, obtaining identification information of the
measurement module attached to the connector and transmitting the identification in-
formation to an external apparatus (operation S1010).

The electronic apparatus controls the measurement module attached to the connector
based on a control command received from the external apparatus (operation S1020).

Each of the plurality of measurement modules may include a different sensor
according to a type of a bio signal to be measured.

The controlling may include, in response to a control command for starting
measuring the bio signal being received from the external apparatus which has
received an identification number of the measurement module attached to the
connector, driving the measurement module attached to the connector and starting
measuring the bio signal, and, in response to a control command for stopping
measuring the bio signal being received from the external apparatus, driving the mea-
surement module attached to the connector and stopping measuring the bio signal.

The controlling may include converting power charged in a battery included in the
electronic apparatus into a driving voltage for the measurement module attached to the
connector, and providing the driving voltage to the measurement module attached to
the connector.

The transmitting may include, in response to the electronic apparatus and the external
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apparatus being adjacent to each other within a predetermined range, exchanging in-
formation for Bluetooth communication pairing with the external apparatus through
NFC tagging, and, in response to the Bluetooth communication pairing being
completed, transmitting the identification information of the measurement module
attached to the connector to the external apparatus through the Bluetooth commu-
nication.

According to an exemplary embodiment, the control method of the electronic
apparatus may further include displaying information on a state of the electronic
apparatus.

The information on the state of the electronic apparatus may include at least one
piece of information of information on an operation state of the electronic apparatus,
an amount of power charged in a battery, and whether the battery is charged. For
example, the operation state may indicate whether the measurement module is
connected, which measurement module is connected, whether the measurement
operation is in process, whether the measurement operation is pending, a degree of
completion of the measurement operation, a time remaining until completion of the
measurement operation, whether the measurement operation is completed, etc.

The connector may include a connection terminal for connecting with one of the
plurality of measurement modules, and the control method may further include:
transmitting the driving voltage of the measurement module attached to the connector
and the control command to the measurement module attached to the connector via the
connection terminal; and receiving information on the bio signal from the mea-
surement module attached to the connector via the connection terminal.

The control method of the electronic apparatus according to various exemplary em-
bodiments may be implemented as a program code executable by a computer, and may
be stored in various non-transitory computer readable media and provided to each
device to be executed by a controller.

For example, a non-transitory computer-readable medium which stores a program for
performing a control method including: in response to one of the plurality of mea-
surement modules being attached to the connector, obtaining identification information
of the measurement module attached to the connector and transmitting the identi-
fication information to an external apparatus; and controlling the measurement module
connected to the connector based on a control command received from the external
apparatus, may be provided.

The non-transitory computer-readable medium refers to a medium that stores data
semi-permanently rather than storing data for a very short time, such as a register, a
cache, a memory or etc., and is readable by an apparatus. Specifically, the above-

described various applications or programs may be stored in the non-transitory
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computer readable medium such as a compact disc (CD), a digital versatile disk
(DVD), a hard disk, a Blu-ray disk, a universal serial bus (USB), a memory card, a
ROM or etc., and may be provided

In the above-described block diagrams showing the electronic apparatus, a bus is not
illustrated. However, communication between the elements in the electronic apparatus
may be performed through a bus. In addition, each of the apparatuses may further
include a processor for performing the above-described various operations, such as a
CPU, a microprocessor, etc.

The foregoing exemplary embodiments and advantages are merely exemplary and
are not to be construed as limiting the present invention. The present teaching can be
readily applied to other types of apparatuses. Also, the description of the exemplary
embodiments of the present invention is intended to be illustrative, and not to limit the
scope of the claims, and many alternatives, modifications, and variations will be

apparent to those skilled in the art.
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Claims

An electronic apparatus comprising:

a connector which is configured to enable one of measurement devices
for measuring different types of bio signals to be selectively attached
thereto or detached therefrom;

a communication device configured to communicate with an external
apparatus; and

a processor configured to, in response to the measurement device being
attached to the connector, obtain identification information of the
attached measurement device and transmit the identification in-
formation to the external apparatus, and control the attached mea-
surement device based on a control command received from the
external apparatus.

The electronic apparatus of claim 1, wherein each of the measurement
devices comprises a different sensor based on a type of a bio signal to
be measured.

The electronic apparatus of claim 1, wherein, in response to a control
command for starting measuring the bio signal being received from the
external apparatus which has received the identification number of the
measurement device attached to the connector, the processor is
configured to drive the attached measurement device to start measuring
the bio signal, and, in response to a control command for stopping the
measuring the bio signal being received from the external apparatus,
the processor is configured to drive the attached measurement device to
stop measuring the bio signal.

The electronic apparatus of claim 1, further comprising a battery,
wherein the processor is configured to convert power charged in the
battery into a driving voltage for the attached measurement device, and
provide the driving voltage to the attached measurement device.

The electronic apparatus of claim 4, wherein, in response to the mea-
surement device which has been attached to the connector being
changed to another measurement device and a driving voltage of the
another measurement device being different from the driving voltage of
the previously attached measurement device, the processor is
configured to convert the power charged in the battery into the driving
voltage of the another measurement device and provide the driving

voltage to the another measurement device.
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The electronic apparatus of claim 1, wherein the communication device
comprises an NFC tagger and a Bluetooth communication device, and
the processor is configured to exchange information for Bluetooth com-
munication pairing with the external apparatus via the NFC tagger, and
transmit the identification information of the attached measurement
device to the external apparatus via the Bluetooth communication
device, in response to the Bluetooth communication pairing being
completed.

The electronic apparatus of claim 1, further comprising a display,
wherein the processor is configured to control the display to display in-
formation on a state of the electronic apparatus.

The electronic apparatus of claim 7, wherein the information on the
state of the electronic apparatus comprises at least one among an in-
formation on an operation state of the electronic apparatus, an amount
of power charged in the battery, and whether the battery is charged or
not.

The electronic apparatus of claim 4, wherein the connector comprises a
connection terminal for connecting with one of the measurement
devices, and

the processor is configured to transmit the driving voltage of the
attached measurement device and the control command to the attached
measurement device via the connection terminal, and receive in-
formation on the bio signal from the attached measurement device via
the connection terminal.

A system comprising:

an electronic apparatus which enables one of measurement devices for
measuring different types of bio signals to be selectively attached
thereto and detached therefrom; and

a user terminal for controlling the electronic apparatus,

wherein the electronic apparatus is configured to, in response to one of
the measurement devices being connected, obtain identification in-
formation of the connected measurement device and transmit the identi-
fication information to the user terminal, and

the user terminal is configured to display a user interface screen corre-
sponding to the connected measurement device based on the identi-
fication information of the connected measurement device, which is
received from the electronic apparatus, and transmit a control command

input through the user interface screen to the electronic apparatus, and
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the electronic apparatus is configured to control the connected mea-
surement device based on the received control command.

The system of claim 10, wherein, in response to information on a bio
signal measured by the connected measurement device being received,
the user terminal is configured to analyze the received information and
display a result of the analyzing on the user interface screen.

A control method of an electronic apparatus which comprises a
connector configured to enable one of measurement devices for
measuring different types of bio signals to be selectively attached
thereto and detached therefrom, the method comprising:

in response to one of the measurement devices being attached to the
connector, obtaining identification information of the attached mea-
surement device and transmitting the identification information to an
external apparatus; and

controlling the measurement device connected to the connector based
on a control command received from the external apparatus.

The control method of claim 12, wherein each of the measurement
devices comprises a different sensor based on a type of a bio signal to
be measured.

The control method of claim 12, wherein the controlling comprises:

in response to a control command for starting measuring the bio signal
being received from the external apparatus which has received the iden-
tification number of the attached measurement device, driving the
attached measurement device to start the measuring the bio signal; and
in response to a control command for stopping the measuring the bio
signal being received from the external apparatus, driving the attached
measurement device to stop the measuring the bio signal.

The control method of claim 14, wherein the controlling comprises:
converting power charged in a battery included in the electronic
apparatus into a driving voltage for the attached measurement device;
and

providing the driving voltage to the attached measurement device.
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