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Description
TECHNICAL FIELD

[0001] The present disclosure relates to an electronic
device wearable on a user’s body.

BACKGROUND

[0002] An electronic device is a device that performs
specific functions according to programs incorporated
therein, such as an electronic scheduler, a portable mul-
timedia reproducer, a mobile communication terminal, a
tablet PC, animage/sound device, a desktop/laptop com-
puter, a vehicular navigation system, or a home appli-
ance.

[0003] Forexample, such electronic devices may out-
put information stored therein as a sound or an image.
As the integration of electronic devices has increased
and super high speed and large capacity wireless com-
munication has been popularized, various functions have
recently been incorporated in a single mobile communi-
cation terminal.

[0004] For example, in addition to a communication
function, an entertainment function such as a game, a
multimedia function, such as music/video image repro-
duction, a communication and security function for, e.g.,
mobile banking, and a function of schedule management
or electronic wallet, are integrated in a single electronic
device.

[0005] The electronic devices to be used in a portable
manner, such as the electronic scheduler, the portable
multimedia reproducer, the mobile communication termi-
nal, and the tablet PC, are generally equipped with a flat
display device and a battery, and have a bar-type, folder-
type, or sliding-type appearance.

[0006] Currently, with the advancement of electronic
communication techniques, electronic devices, miniatur-
ized to be wearable on a part of a body, such as a wrist
or a head, have become commercially available.

The published US patent application US 2011/0021932
describes a blood vessel pressing cuff that includes a
strap to surround a body part and a first shape memory
alloy which can change shape to increase pressure on
the body part. The document WO 2012/135325 de-
scribes a physical activity data collection system de-
signed to monitor the physical activity of a user, charac-
terise one or more aspects relating to the activity and
transmit data to a data collection portal. US 2014/268522
describes an electronic device that measures biological
information by using biological-information sensor sec-
tion housed in an armour case. One of the application
examples describes the device being attached to a band
section. US 2014/261405 and US 5485 848 also disclose
similar weareable devices for measuring a biological pa-
rameter of the body. Document JP 2002 048053 de-
scribes a shape memory alloy actuator in a mesh con-
figuration to improve the flexibility and extensibility of the
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shape memory alloy when heated by applying a current.
SUMMARY

[0007] The invention is defined in appended claim 1.
Preferred embodiments are defined in the dependent
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The above and other aspects, features, and ad-
vantages of certain embodiments of the present disclo-
sure will be more apparent from the following description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a view illustrating a network environment
in which a wearable electronic device is operated
according to an embodiment of the present disclo-
sure;

FIG. 2 is a block diagram illustrating an electronic
device according to an embodiment of the present
disclosure;

FIG. 3 is a perspective view illustrating a wearable
electronic device according to an embodiment of the
present disclosure;

FIG. 4 is a perspective view illustrating a wearable
electronic device which is viewed from another di-
rection according to an embodiment of the present
disclosure;

FIG.5is aview forillustrating a structure of a wearing
unit of a wearable electronic device according to an
embodiment of the present disclosure;

FIG. 6 is a view for illustrating a variation of a struc-
ture of a wearing unit of a wearable electronic device
according to an embodiment of the present disclo-
sure;

FIG. 7 is a view for illustrating a structure of a driving
member of a wearable electronic device according
toan example notfalling in the scope of the invention,
but useful for understanding the present disclosure;
FIG. 8 is a view for illustrating an operating aspect
of a driving member of a wearable electronic device
according to an example not falling in the scope of
the invention, but useful for understanding the
present disclosure;

FIG. 9 is a view for illustrating an intermediate mem-
ber of a wearable electronic device according to an
embodiment of the present disclosure;

FIG. 10 is a view for illustrating a variation of an in-
termediate member of a wearable electronic device
according to an embodiment of the present disclo-
sure;

FIG. 11 is a plan view for illustrating a variation of an
intermediate member of a wearable electronic de-
vice according to an embodiment of the present dis-
closure;

FIG. 12 is a view for illustrating another variation of
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an intermediate member of a wearable device ac-
cording to an example not falling in the scope of the
invention, but useful for understanding the present
disclosure.

FIG. 13 is a view for illustrating still another variation
of an intermediate member of a wearable electronic
device according to an embodiment of the present
disclosure;

FIG. 14 is a perspective view illustrating a wearable
electronic device according to an embodiment of the
present disclosure;

FIG. 15is a view for illustrating still another variation
of a structure of a wearing unit of a wearable elec-
tronic device according to an embodiment of the
present disclosure;

FIG. 16isaflow chartillustrating one operating meth-
od of a wearable electronic device according to an
embodiment of the present disclosure;

FIG. 17 is a flow chart illustrating another operating
method of a wearable electronic device according to
an embodiment of the present disclosure;

FIG. 18 is a flow chart illustrating still another oper-
ating method of a wearable electronic device accord-
ing to an embodiment of the present disclosure;
FIGS. 19 to 24 are views illustrating outputting bio-
metric information items measured by operating
methods of a wearable electronic device according
to an embodiment of the present disclosure;

FIG. 25 is a view illustrating a configuration of an
operating module implementing a biometric signal
sensing operation of a wearable electronic device
according to an embodiment of the present disclo-
sure;

FIG. 26 is a view illustrating a configuration of an-
other operating module implementing a biometric
signal sensing operation of a wearable electronic de-
vice according to an embodiment of the present dis-
closure;

FIG. 27 is a flowchart illustrating a method of adjust-
ing alength of a wearing unit of a wearable electronic
device according to an embodiment of the present
disclosure; and

FIG. 28 is a flowchart illustrating another method of
adjusting a length of a wearing unit of a wearable
electronic device according to an embodiment of the
present disclosure.

[0009] The same reference numerals are used to rep-
resent the same elements throughout the drawings.

DETAILED DESCRIPTION

[0010] The following description with reference to the
accompanying drawings is provided to assist in a com-
prehensive understanding of various embodiments of the
present disclosure as defined by the claims. It includes
various specific details to assist in that understanding but
these are to be regarded as merely exemplary. Accord-
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ingly, those of ordinary skill in the art will recognize that
various changes and modifications of the various em-
bodiments desribed herein may be made without depart-
ing from the scope of the claims. In addition, descriptions
of well-known functions and constructions may be omit-
ted for clarity and conciseness.

[0011] The terms and words used in the following de-
scription and claims are not limited to the bibliographical
meanings, but, are merely used by the inventor to enable
a clear and consistent understanding of the present dis-
closure. Accordingly, it should be apparent to those
skilled in the art that the following description of various
embodiments of the present disclosure is provided for
illustration purpose only and not for the purpose oflimiting
the present disclosure as defined by the appended
claims.

[0012] The presentdisclosure may have various mod-
ifications and embodiments and thus will be described
with reference to specific embodiments in detail. Howev-
er, it should be understood that the present disclosure is
not limited to the specific embodiments, but the present
disclosure includes all modifications, equivalents, and al-
ternatives within the scope of the claims.

[0013] Although ordinal terms such as "first" and "sec-
ond" may be used to describe various elements, these
elements are not limited by the terms. The terms are used
merely for the purpose to distinguish an element from
the other elements. For example, a first element could
be termed a second element, and similarly, a second
element could be also termed a first element without de-
parting from the scope of the present disclosure. As used
herein, the term "and/or" includes any and all combina-
tions of one or more associated items.

[0014] Inthe presentdisclosure, the terms are used to
describe a specific embodiment, and are not intended to
limit the present disclosure. As used herein, the singular
forms are intended to include the plural forms as well,
unless the context clearly indicates otherwise. In partic-
ular, where the indefinite article is used, the specification
is to be understood as contemplating plurality as well as
singularity, unless the context requires otherwise.
[0015] In the description, it should be understood that
the terms "include" or "have" indicate existence of a fea-
ture, anumber, a step, an operation, a structural element,
parts, or a combination thereof, and do not previously
exclude the existences or probability of addition of one
or more another features, numeral, steps, operations,
structural elements, parts, or combinations thereof.
Throughout the description and claims of this specifica-
tion, the words "comprise" and "contain" and variations
of the words, for example "comprising" and "comprises",
mean "including but not limited to", and are not intended
to (and does not) exclude other components, integers or
steps.

[0016] Unless defined differently, all terms used here-
in, which include technical terminologies or scientific ter-
minologies, have the same meaning as that understood
by a person skilled in the art to which the present disclo-
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sure belongs. Such terms as those defined in a generally
used dictionary are to be interpreted to have the mean-
ings equal to the contextual meanings in the relevant field
of art, and are not to be interpreted to have ideal or ex-
cessively formal meanings unless clearly defined in the
present specification.

[0017] FIG. 1 is a view illustrating a network environ-
ment in which a wearable electronic device is operated
according to an embodiment.

[0018] Referring to FIG. 1, descriptions will be made
on an electronic device 10 within a network environment
1 in various embodiments. The electronic device 10 may
include a bus 11, a processor 12, a memory 13, an in-
put/output interface 15, a display 16, and a communica-
tion interface 17.

[0019] Animplementation of the present disclosure, at
least one of the components may be omitted or the elec-
tronic device 10 may be additionally provided with anoth-
er component.

[0020] The bus 11 may include a circuit that connects
the above-discussed elements 11 to 17 and transmits
communicating data (e.g., a control message and/or da-
ta) between the elements.

[0021] The processor 12 may include one or more of
a central processing unit (CPU), an application processor
(AP), and a communication processor (CP). The proces-
sor 12 may execute, for example, an arithmetic operation
or data processing related to a control and/or communi-
cation of one or more components ofthe electronic device
10.

[0022] The memory 13 may include a volatile memory
and/or a non-volatile memory. The memory 13 may store
therein, for example, commands or data related to one
or more elements of the electronic device 10.

[0023] Inanembodiment of the present disclosure, the
memory 13 may store therein software and/or a program
14. The program 14 may include, for example, a kernel
14a, a middleware 14b, an application programming in-
terface (API) 14c, and/or applications 14d. At least some
of the kernel 14a, the middleware 14b, and the API 14c
may be referred to as an operating system (OS).
[0024] The kernel 14a may control or manage system
resources (e.g., the bus 11, the processor 12, or the
memory 13) used for executing operations or functions
implemented the other programs (e.g., the middleware
14b, the API 14c, or the applications 14d). In addition,
the kernel 14a may provide an interface that allows the
middleware 14b, the API 14c, or the applications 14d to
access individual components of the electronic device
10 so as to control or manage the system recourses.
[0025] The middleware 14b may play an intermediary
role such that the API 14c or the applications 14d may
communicate with the kernel 14a so as to exchange data.
In addition, in connection with task requests received
from the applications 14d, the middleware 14b may per-
form a control (e.g., scheduling or load balancing) for the
task requests by using, for example, a method of assign-
ing the priority capable of using a system resource of the
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electronic device 10 (e.g., the bus 11, the processor 12,
or the memory 13) to at least one of the applications 14d.
[0026] The API 14c is an interface for allowing the ap-
plications 14d to control functions provided by the kernel
14a or the middleware 14b and may include, for example,
at least one interface or function (e.g., commands) for a
file control, a window control, an image processing, or a
text control, for example.

[0027] The input/output interface 15 may serve as an
interface capable of delivering commands or data, en-
tered by a user or an external device to the other com-
ponent(s) of the electronic device 10. Also, the input/out-
put interface 15 may output commands or data received
from the other component(s) of the electronic device 10
to the user or the external device.

[0028] The display 16 may include, for example, a lig-
uid crystal display (LCD), a light emitting diode (LED)
display, an organic light emitting diode (OLED) display,
or a microelectromechanical systems (MEMS) display,
or an electronic paper display. The display 16 displays
various content (e.g., text, image, video, icon, or symbol)
to, for example, the user. The display 16 may include a
touch screen, and may receive a touch input, a gesture
input, a proximity input or a hovering input using, for ex-
ample, an electronic pan or a part of the user’s body.
[0029] The communication interface 17 may set, for
example, a communication between the electronic de-
vice 10 and an external electronic device (e.g., a first
external electronic device 10a, a second external device
10b, or a server 10c). For example, the communication
interface 17 may communicate with the external device
(e.g., the second external electronic device 10b or the
server 10c) by being connected with networks 18 and 19
through a wired or wireless communication.

[0030] The wireless communication may use at least
one of, for example, long term evolution (LTE), long term
evolution advanced (LTE-A), code division multiple ac-
cess (CDMA), wideband code division multiple access
(WCDMA), universal mobile telecommunications system
(UMTS), wireless broadband (WiBro) and global system
for mobile communications (GSM), as a cellular commu-
nication protocol, for example. The wired communication
may, for example, universal serial bus (USB), high defi-
nition multimedia interface (HDMI), recommended stand-
ard 232(RS-232), and POTS (plain old telephone serv-
ice). The network 18 may include a telecommunication
network, for example, at least one of computer network
(e.g., LAN or WAN), internet, and telephone network.
[0031] Each of the first and second external electronic
devices 10a and 10b may be a device that is the same
or different type with the electronic device 10.

[0032] Accordingto an embodiment of the present dis-
closure, the server 10c may include a group of one or
more servers.

[0033] According to various embodiments of the
present disclosure, all or some of the operations execut-
ed by the electronic device 10 may be executed by one
or more other electronic devices (e.g., electronic devices



7 EP 3 015 948 B1 8

10a and 10b or the server 10c).

[0034] According to an embodiment of the present dis-
closure, in a case where the electronic device 10 should
perform a certain function or service automatically or by
a request, the electronic device 10 may request some
functions associated therewith from other device (e.g.,
the electronic devices 10a and 10b or the server 10c)
instead of or in addition to executing the function or serv-
ice by itself. The other electronic devices (e.g., the elec-
tronic devices 10a and 10b or the server 10c) may exe-
cute the requested functions or additional functions, and
transmit the results to the electronic device 10. The elec-
tronic device 10 may provide the requested functions or
services by processing the received results as they are
or additionally. For this purpose, for example, a cloud
computing technique, a distributed computing technique,
or a client-server computing technique, may be used.
[0035] FIG. 2 is a block diagram illustrating an elec-
tronic device according to various embodiments of the
present disclosure.

[0036] Referring to FIG. 2, an electronic device 20 may
include, for example, the whole or a part of the electronic
device 10 illustrated in FIG. 1. The electronic device 20
may include at least one application processor (AP) 21,
a communication module 22, a subscriber identification
module (SIM) card 22G, a memory 23, a sensor module
24, an input device 25, a display 26, an interface 27, an
audio module 28, a camera module 29A, an indicator
29B, a motor 29C, a power management module 29D,
and a battery 29E.

[0037] The AP 21 may drive, for example, an operating
system or applications so as to control a plurality of hard-
ware or software components connected thereto, and
may also perform processing and arithmetic operation
for various data. The AP 21 may be implemented by a
system-on-chip (SoC), for example. According to one
embodiment, the AP 21 may further include a graphic
processing unit (GPU) and/or animage signal processor.
The AP 21 may include at least some of the components
illustrated in FIG. 2 (e.g., a cellular module 22A). The AP
21 may load commands or data received from at least
one of the other components (e.g., the non-volatile mem-
ory) on the volatile memory, process the commands or
data, and store various data in the non-volatile memory.
[0038] Thecommunication module 22 may have a con-
figuration that is equal or similar to the communication
interface 17 of FIG. 1. The communication module 22
may include, forexample, the cellular module 22A, a WiFi
module 22B, a Bluetooth (BT) module 22C, a global po-
sitioning system (GPS) module 22D, an near field com-
munication (NFC) module 22E, and an Radio Frequency
(RF) module 22F.

[0039] The cellular module 22A may provide, for ex-
ample, a voice call, a video call, a message service, or
an internet service through a communication network.
[0040] According to an embodiment of the present dis-
closure, the cellular module 22A may perform identifica-
tion and authentication of the electronic device 20 in the
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communication network, using a subscriber identification
module (e.g., the SIM card 22G).

[0041] The cellular module 22A may perform at least
some of the functions that may be provided by the AP 21.
[0042] The cellular module 21A may include a commu-
nication processor (CP).

[0043] Each of the WiFi module 22B, the BT module
22C, the GPS module 22D, and the NFC module 22E
may include, for example, a processor for processing da-
ta transmitted/received through a corresponding module.
[0044] According to embodiment of the present disclo-
sure, at least some (e.g., two or more) of the cellular
module 22A, the WiFi module 22B, the BT module 22C,
the GPS module 22D, and the NFC module 22E may be
included within a single integrated chip (IC) or IC pack-
age.

[0045] The RF module 22F may perform data trans-
mission/reception of, e.g., a communication signal (e.g.,
RF signal). The RF module 22F may include, forexample,
a transceiver, a power amp module (PAM), a frequency
filter, a low noise amplifier (LNA), or an antenna.
[0046] According to embodiment of the present disclo-
sure, at least one of the cellular module 22A, the WiFi
module 22B, the BT module 22C, the GPS module 22D,
and the NFC module 22E may transmit/receive the RF
signal through a separate RF module.

[0047] The SIM card 22G may include, for example, a
card including a subscriber identification module and/or
an embedded SIM, and further include unique identifica-
tion information (e.g., integrated circuit card identifier (IC-
CID)) or subscriberinformation (e.g., international mobile
subscriber identity (IMSI)).

[0048] The memory 23 (e.g., the memory 13) may in-
clude an internal memory (23A) or an external memory
(23B). The internal memory 23A memory include, for ex-
ample, at least one of a volatile memory (e.g., dynamic
RAM (DRAM), static RAM(SRAM), or synchronous dy-
namic RAM (SDRAM)), and a non-volatile memory (e.g.,
one time programmable ROM (OTPROM), programma-
ble ROM (PROM), erasable and programmable ROM
(EPROM), Electrically Erasable and Programmable
ROM (EEPROM), mask programmed read only memory
(mask ROM), flash programmed read only memory (flash
ROM), flash memory (e.g., NAND flash or NOR flash),
hard drive, or solid state drive (SSD)).

[0049] The external memory 23B may further include
aflashdrive, e.g., compactflash (CF), secure digital (SD),
micro secure digital (Micro-SD), Mini Secure Digital (Mini-
SD), eXtreme Digital (xD), or memory stick. The external
memory 23B may be functionally and/or physically con-
nected to the electronic device 20 through various inter-
faces.

[0050] The sensor module 24 may measure, for exam-
ple, a physical amount or determine the operating con-
dition of the electronic device 20 and covert the measured
or determined information into an electric signal. The sen-
sor module 24 may include, for example, at least one of
agesture sensor 24A, agyro sensor 24B, an atmospheric
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pressure sensor 24C, a magnetic sensor 24D, an accel-
eration sensor 24E, a grip sensor 24F, a proximity sensor
24G, a color sensor 24H (e.g., red, green, blue (RGB)
sensor), a biometric sensor 241, a temperature/humidity
sensor 24J, an illumination sensor 24K, and a ultraviolet
(UV) sensor 24M. Additionally or alternatively, the sensor
module 24 may include, for example, an E-nose sensor,
an electromyography (EMG) sensor, an electroencepha-
logram (EEG) sensor, an electrocardiogram (ECG) sen-
sor, an infrared (IR) sensor, an iris scan sensor, and/or
a finger scan sensor. The sensor module 24 may further
include a control circuit for controlling one or more sen-
sors incorporated therein.

[0051] Inanembodiment of the present disclosure, the
electronic device 20 may further include a processor con-
figured to control the sensor module 24 as a part of the
AP 21 or in addition to the AP 21 so as to control the
sensor module 24 while the AP 21 is in a sleep state.
[0052] The input device 25 may include, for example,
atouch panel 25A, a (digital) pen sensor 25B, a key 25C,
or an ultrasonic input device 25D. The touch panel 25A
may use at least one of, for example, capacitive type,
resistive type, infrared type, and ultrasonic type. Also,
the touch panel 25A may further include a control circuit.
The touch panel 25A may further include a tactile layer
so as to provide a tactile reaction to the user.

[0053] The (digital) pen sensor 25B may include, for
example, a recognition sheet which is a part of the touch
panel or is separate from the touch panel. The key 25C
may include, for example, a physical button, an optical
key, or a keypad. The ultrasonic input device 25D is ca-
pable of identifying data by sensing sound waves with a
microphone (e.g., the microphone 28D) in the electronic
device 20 through an input tool that generates ultrasonic
signals.

[0054] Thedisplay 26 (e.g.,thedisplay 16) may include
a panel 26A, a hologram device 26B, or a projector 26C.
The panel 26A may include a configuration equal to or
similar to the display 16 of FIG. 1. The panel 26A may
be implemented to be flexible, transparent, or wearable,
for example. The panel 26A may be configured as a sin-
gle module with the touch panel 25A. The hologram de-
vice 26B may show a stereoscopic image in the air using
interference of light. The projector 26C may project an
image onto a screen by projecting light. The screen may
be located inside or outside of the electronic device 20.
[0055] According to an embodiment of the present dis-
closure, the display 26 may further include a control cir-
cuit for controlling the panel 26A, the hologram device
26B, or the projector 26C.

[0056] The interface 27 may include, for example, an
high-definition multimedia interface (HDMI) 27A, a Uni-
versal serial bus) 27B, an optical interface 27C, or a d-
subminiature (D-sub) 27D. The interface 27 may be in-
cluded, for example, in the communication interface 17
according to the related art in FIG. 1.

[0057] Additionally or alternatively, the interface 27
may include, for example, an Mobile High-definition Link
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(MHL) interface, an SD card multi-media card (MMC) in-
terface, or an infrared data association IrDA) standard
interface.

[0058] The audio module 28 may bi-directionally con-
vert, for example, sounds and electric signals. At least
some components of the audio module 28 may be in-
cluded, for example, in the input/output interface 15 ac-
cording to the related artin FIG. 1. The audio module 28
may process sound information inputted or outputted
through, for example, a speaker 28A, a receiver 28B, an
earphone 28C, or a microphone 28D.

[0059] The camera module 29A is, for example, a de-
vice capable of photographing a stillimage and a moving
image.

[0060] Accordingto an embodiment of the present dis-

closure, the camera module 29A may include at least
one image sensor (e.g., a front sensor or a rear sensor),
alens, an Image Signal Processor (ISP), or a flash (e.g.,
LED or xenon lamp).

[0061] The powermanagementmodule 29D may man-
age, for example, the electric power of the electronic de-
vice 20.

[0062] Accordingto an embodiment of the present dis-
closure, the power management module 29D may in-
clude, for example, a power management integrated cir-
cuit (PMIC), anintegrated circuit (charger IC), or a battery
or fuel gauge. The PMIC may employ a wired and/or wire-
less charging type. The wireless charging type may in-
clude, for example, a magnetic resonance type, a mag-
netic induction type, or an electromagnetic type, and fur-
ther include any additional circuit for wireless charging,
such as a coil loop, a resonance circuit, or a rectifier. The
battery gauge may measure, for example, the residual
amount of the battery 29E and a voltage, current, or tem-
perature in a charging process. The battery 29E may
include, for example, a rechargeable battery or a solar
battery.

[0063] The indicator 29B may indicate a specific status
(e.g., abooting status, a message status, or a recharging
status) of the electronic device 20 or of a part of the elec-
tronic device 20 (e.g., the AP 21). The motor 29C may
convert an electric signal into a mechanical vibration, and
may generate, for example, a vibration effect or a haptic
effect. Although not illustrated, the electronic device 20
may include a processor (e.g., GPU) for supporting a
mobile TV. The processor for supporting the mobile TV
may process media data that complies with standards
of, for example, digital multimedia broadcasting (DMB),
digital video broadcasting (DVB), or media flow.

[0064] FIG. 3 is a perspective view illustrating a wear-
able electronic device according to various embodiments
of the present disclosure.

[0065] FIG. 4 is a perspective view illustrating a wear-
able electronic device according to various embodiments
of the present disclosure which is viewed from another
direction according to the related art.

[0066] ReferringtoFIGS. 3and 4, according to various
embodiments of the present disclosure, a wearable elec-
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tronic device 100 (e.g., the electronic device 10 or 20)
includes a main body 101 and a wearing unit 102., The
wearing unit 102 may include a first wearing member
121a, abinding member 123, and a driving member 127.
The binding member 123 is coupled to the first wearing
member 121a and is movable in the longitudinal direction
ofthefirstwearingmember 121a, and the driving member
127 may move the binding member 123 in a direction
where the length of the wearing unit 102 is reduced.
[0067] The main body 101 includes various circuit de-
vices, such as an AP, a communication circuit, and a
memory device, equipped therein, and a display device
111 mounted on the front surface thereof. On any one
surface of the main body 101, for example, on the rear
surface, various sensors, for example, biometric signal
sensors 113 (e.g., the biometric sensor 241), and on the
front surface (notillustrated), for example, anillumination
sensor, may be disposed. The biometric signal sensors
113 are installed to protrude from the rear surface of the
main body 101 so that the biometric signal sensors 113
may be more stably in close contact with the user’s body.
The biometric signal sensors 113 may detect atleastone
ofinformation items related to the user’s health condition,
for example, blood pressure, heart rate variability (HRV),
heart rate monitor (HRM), photoplethysmogram (PPG),
sleeping characteristics, skin temperature, heart rate,
blood flow, blood sugar, oxygen saturation, pulse wave,
and electrocardiogram (ECG).

[0068] The wearing unit 102 is provided for allowing
the main body 101 to be worn on the user’s body, and
the first wearing member 121a may extend in one direc-
tion from the main body 101. In addition, the wearing unit
102 may further include a second wearing member 121b
from the main body 101 in a direction away from the first
wearing member 121a. The first and second wearing
members 121aand 121b may be implemented as a struc-
ture of a band or a watch chain. A binding member 123
may be provided on the first wearing member 121ato be
selectively bound to the second wearing member 121b.
In the second wearing member 121b, a plurality of binding
holes 125 are arranged in the longitudinal direction, and
a portion of the binding member 123 is engaged with and
bound to at least one of the binding holes 125. The wear-
ing unit 102 maintains a closed curve shape in the state
where the binding member 123 is bound with the second
wearing member 121b so that the main body 101 may
be stably worn on the user’s body (e.g., wrist).

[0069] The binding member 123 is provided to bind the
first wearing member 121a and the second wearing
member 121b, in which the binding member 123 may be
coupled to the first wearing member 121a to be movable
in the longitudinal direction of the first wearing member
121a. As the binding member 123 moves, the length of
the wearing unit 102 may be reduced. In the state where
the user wears the electronic device 100 (in the state
where the binding member 123 binds the first and second
wearing members 121a and 121b), when the length of
the wearing unit 102 is reduced, the rear surface of the
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main body 101, for example, the biometric signal sensors
113 may be brought into more close contact with the us-
er’s body.

[0070] The binding member 123 may include a moving
part 123a coupled to at least partially wrap (i.e. enclose)
the first wearing member 121a, and a binding part 123b
mounted on the moving part 123a to be selectively bound
with the second wearing member 121b. The moving part
123a may be installed on an end portion of the first wear-
ing member 121a to be movable in the longitudinal di-
rection of the first wearing member 121a. For example,
the end portion of the first wearing member 121a may
provide a rail function that guides the movement of the
moving part 123a. The binding part 123b may include a
protrusion or a pin to be engaged with the binding holes
125, and also provide a holder function that brings a por-
tion of the second wearing member 121b into close con-
tact with the first wearing member 121a.

[0071] The driving member 127 may be accommodat-
ed in the first wearing member 121a, and may move the
binding member 123 in a direction of reducing the length
of the wearing unit 102. The driving member 127 may
include a wire 127b fabricated using an artificial muscle,
a shape memory alloy, an EAP. When the wire 127b is
contracted by receiving an electric signal, the binding
member 123 may be moved. The structure and arrange-
ment of the driving member 127 will be described in more
detail with reference to FIGS. 5 to 8.

[0072] FIG. 5 is a view for illustrating a structure of a
wearing unit of a wearable electronic device according
to one of various embodiments of the present disclosure.
[0073] FIG. 6 is a view for illustrating a variation of a
structure of tahe wearing unit of a wearable electronic
device according to one of various embodiments of the
present disclosure.

[0074] Referring to FIGS. 5 and 6, the main body 101
may be brought into close contact with the user’s body
by reducing the length of the wearing unit 102 as neces-
sary (for detecting a biometric signal) while the wearing
unit 102 is worn to be comfortable to the user. When the
length of the wearing unit 102 is reduced by about 10
mm, the main body 101 may be broughtinto close contact
with the user’s wrist in the state where the electronic de-
vice 100 is worn on the wrist such that the user does not
feel pressure on the user’s body. The wire 127b may be
made of, for example, an artificial muscle, a shape mem-
ory alloy, or an electro-active polymer (EAP) may be con-
tracted by about 3 to 5 % of the entire length when a
driving signal of 9V, 400 mA (3.6 W) is applied thereto
although the amount of contraction may slightly differ de-
pending on the material. For example, in the case where
the driving member is formed using a wire made of a
shape memory alloy and has a length of about 400mm,
a displacement amount of about 12.5 mm in length may
be obtained when an electric signal (e.g., a driving signal
of 9V, 400mA (3.6W)) is applied thereto. For example,
the driving member may move the binding member 123
by about 10 mm by using the wire 127b made of the
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shape memory alloy having a length of 400mm.

[0075] Assuming that the user’s wrist is about 200 mm
around, itis estimated that the first wearing member 121a
is fabricated to have a length of about 100 mm. In order
to dispose the wire having a length of about 400 mm in
the first wearing member 121a having a length of about
100mm, the wire 127b may be disposed in avortex shape
according the related art in FIG. 5 or a zigzag shape
according to the related artin FIG. 6. The driving member
127, for example, one end of the wire 127b may be fixed
to the inside of the main body 101 or the first wearing
member 121a, and the other end may be fixed to the
binding member 123. A conductive line 127¢c may be fur-
ther disposed within the first wearing member 121a in
order to apply an electric signal by connecting an elec-
trode to each end of the wire 127b.

[0076] The driving member 127 includes a tube 127a.
When the wire 127b is contracted in the state where the
wire 127b is arranged in the vortex shape or zigzag
shape, the diameter of the vortex shape may be reduced
or the intervals of the zigzag may be changed. When the
arrangement shape of the wire 127b is changed due to
the contraction of the wire 127b, the binding member 123
may not be moved by the displacement of the wire 127b.
Accordingly, it is possible to suppress the arrangement
shape of the wire 127b from being changed by arranging
the wire 127b within the tube 127a, and to convert the
displacement of the wire 127b into the movement of the
binding member 123. Then, the tube 127a maintains the
arrangement shape of the wire 127b while maintaining
the flexibility of the first wearing member 121a.

[0077] FIG. 7 is a view for illustrating a structure of a
driving member of a wearable electronic device accord-
ing to various examples not falling in the scope of the
invention, but useful for understanding the present dis-
closure.

[0078] FIG. 8 is a view for illustrating an operating as-
pect of a driving member of a wearable electronic device
according to various examples not falling in the scope of
the invention, but useful for understanding the present
disclosure.

[0079] Referring to FIGS. 7 and 8, the first wearing
member 121a may include a fixing plate 121c¢ provided
at an end thereof. The binding member 123 may move
in the longitudinal direction of the first wearing member
121a, for example, in the state where the moving part
123a wraps (i.e encloses or receives) the fixing plate
121c. The driving member 127, for example, the tube
127a may be fixed to the fixing plate 121¢ while being
arranged within the first wearing member 121a. The wire
127b may further extend to the outside of the fixing plate
121c from the one end of the tube 127a so that the end
may be bound and fixed to the binding member 123, for
example, the moving part 123a. It is noted that, for ex-
ample, the conductive line for applying an electric signal
tothe wire 127bis omitted in FIGS. 7 and 8 for the purpose
of concise illustration of the drawings.

[0080] When the electric signalis applied to the driving
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member 127, the wire 127b is contracted to move the
binding member 123 in the direction where the fixing plate
121c is further accommodated as illustrated in FIG. 8.
As the binding member 123 moves, the length of the
wearing unit 102 is gradually reduced, and the main body
101, for example, the biometric signal sensors 113 may
come in closer contact with the user’s body. When the
electric signal applied to the driving member 127 is cut
off, the binding member 123 is returned to the position
according to the related art in FIG. 6 by the reaction force
applied by the user’s body, and the wearing unit may be
gradually expanded. Although not illustrated, in order to
return the binding member 123 to the position according
to the related art in FIG. 7, for example, a bias spring
may be further arranged.

[0081] Meanwhile, even if the tube 127a is made of a
material capable of maintaining the flexibility of the first
wearing member 1213, itis unavoidable that the flexibility
of the first wearing member 121a may be degraded com-
pared with the wearing member in which the tube 127a
is not arranged. In addition, when the tube 127a is ar-
ranged in the vortex shape or the zigzag shape so that
its length is increased, the flexibility of the first wearing
member 121a may further degraded.

[0082] According to various embodiments of the
present disclosure, the electronic device 100 may further
include an intermediate member that increases the dis-
placement of the driving member 127, for example, the
wire 127b to move the binding member 123. By arranging
the intermediate member, the length of the wire 127b
provided in the first wearing member 121a, and hence,
the length of the tube 127a may be reduced. A structure
of the intermediate member will be described with refer-
ence to FIGS. 9 to 11 and fig. 13.

[0083] FIG. 9 is a view for illustrating an intermediate
member of the wearable electronic device according to
various embodiments of the present disclosure.

[0084] Referring to FIG. 9, the wire driving member
127, made of any one of, e.g., an artificial muscle, a shape
memory alloy, and an electro-active polymer (EAP), may
be connected to the binding member 123, for example,
the moving part 123a, through an intermediate member
129. The intermediate member 129 is operated by the
contraction of the wire 127b, and the binding member
123 may be moved by increasing the displacement of
the wire 127b. The wire 127b is arranged within the first
wearing member 121a in the state where the wire 127b
is accommodated in the tube 127a, and may receive an
electric signal applied through the conductive lines 127c.
In order to arrange the intermediate member 129, the
first wearing member 121a may include a fixing plate
121c provided at an end thereof. The binding member
123 may include a moving part 123a coupled to wrap (i.e
enclosing and/or engaging with) at least a portion of the
first wearing member 121a, for example, the fixing plate
121c, and the moving part 123a may be moved in the
longitudinal direction of the first wearing member 121a
by being guided by the fixing plate 121c. The binding
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member 123 may include a binding part 123c having a
buckle structure bound with the second wearing member
121b.

[0085] The intermediate member 129 may include at
least one link. For example, the intermediate member
129 may be implemented as a link assembly. The link
may connect the driving member 127, for example, the
wire 127b, and the binding member 123 with each other,
and increase the displacement of the wire 127b so as to
move the binding member 123. The intermediate mem-
ber 129 may be implemented by a single link.

[0086] FIG. 9 further exemplifies a configuration in
which each of a pair of links is pivotally coupled to the
fixing plate 121c.

[0087] One end of the driving member 127, for exam-
ple, one end of the wire 127b is fixed to the inside of the
first wearing member 121a, the other end is connected
to a first point P1 of a first link 129a to pivot the first link
129a. A second point P2 of the first link 129a may be
connected to the binding member 123 via a second link
129b among the links. In setting the first and second
points P1 and P2, the first point P1 may be located closer
to the pivot axis A1 of the first link 129a than the second
pointP2. Through the arrangement of the first and second
points P1 and P2 and the pivot axis A1, the displacement
of the wire 127b is increased via the first link 129a to pivot
or move the second link 129b or the binding member
123. For example, the displacement of the second point
P2 according to the pivot of the first link 129a is set to be
larger than the displacement of the first point P1. By in-
creasing the distance ratio from the pivot axis A1 of the
first link 129a to the first and second points P1 and P2,
the moving distance of the binding member 123 inrelation
to the displacement of the driving member 123 may be
further increased.

[0088] In the present disclosure, by additionally ar-
ranging the second link 129b, the ratio of the moving
distance of the binding member 123 in relation to the
displacement of the driving member 127 may be further
increased. A third point P3 of the second link 129b may
be connected to the second point P2 via a first connection
link 129c¢, and the fourth point P4 of the second link 129b
may be connected to the binding member 123 via a sec-
ond connection link 129d. The third point P3 may be lo-
cated closer to a pivot axis A2 of the second link 129b
than a fourth point P4, and the moving distance of the
binding member 123 in relation to the displacement of
the driving member 127 may be further increased de-
pending on the distance ratio from the pivot axis A2 of
the second link 129b to the third and fourth points P3 and
P4.

[0089] Eachofthefirstand secondlinks 129aand 129b
may be arranged in a direction substantially perpendic-
ular to the displacement direction of the driving member
127 or the moving direction of the binding member 123.
Through the arrangement of the first and second links
129a and 129b, the displacement of the wire 127b may
be more effectively increased. The other end of the driv-
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ing member 127 may be directly connected to the first
point P1. However, in the case where the driving member
127 includes a plurality of wires 127b, the driving member
127 and the first point P1 may be connected with each
other by arranging an additional connection link 129e.
[0090] When the displacement of the second point P2
is set to about two times the displacement of the first
point P1 and the displacement of the fourth point P4 is
set to about five times the displacement of the third point
P3, the moving distance of the binding member 123 may
be increased to ten times the displacement of the wire
127b. For example, in order to contract the wearing unit
102 about 10mm, a displacement of about 1 mm may be
required in the driving member 127. When the wire 127b
that forms the driving member 127 has a contraction rate
of about 3% when an electric signal (e.g., a driving signal
of 9V, 400mA (3.6W)) is applied thereto, the driving mem-
ber 127 may be formed using the wire 127b merely having
a length of about 30mm. However, in consideration of,
for example, a manufacturing tolerance or the reaction
force of, for example, the first wearing member 1213, the
driving member 127 may be formed using the wire 127b
having a length of about 40mm. In this way, a comfortable
wearing feeling may be normally provided and the main
body 101 may be sufficiently in close contact with the
user’'s body when a biometric signal is measured. In ad-
dition, since the length of the driving member 127 is suf-
ficiently reduced, itis possible to alleviate the degradation
of the flexibility of the first wearing member 121a due to
the arrangement of, for example, the tube.

[0091] FIG. 10 is a view for illustrating a variation of an
intermediate member of a wearable electronic device ac-
cording to various embodiments of the present disclo-
sure.

[0092] FIG. 11 is a plan view for illustrating a variation
of the intermediate member of a wearable electronic de-
vice according to various embodiments of the present
disclosure.

[0093] Referring to FIGS. 10 and 11, an intermediate
member 229 according to the present disclosure is a var-
iation of the link assembly structure of the preceding em-
bodiment. The configuration of the intermediate member
229 will be described, in which the descriptions in the
preceding embodiment will be referred to the compo-
nents similar or equal to those of the preceding embod-
iment.

[0094] The intermediate member 229 may be ma-
chined and formed in a rectangular shape. For example,
a pair of first links 229a may be arranged on a first side
and a pair of second links 229b may be arranged on a
second side that is parallel to the first side. On the third
and fourth sides of the intermediate member 229, first
connection links 229c are arranged so as to link the sec-
ond points P2 of the first links 229a to the third points P3
of the second links 229b. The first points P1 of the first
links 229a may be positioned approximately at the center
of the first side of the intermediate member 229 to be in
contact with each other and may be connected to the
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wire 127b of the driving member. The second points P2
of the first links 229a may be respectively connected with
the first connection links 229¢ approximately at the cor-
ners where the first side of the intermediate member 229
is connected with the third and fourth sides. The third
points P3 of the second links 229b may be respectively
connected with the first connection links 229c approxi-
mately at the corners where the second side of the inter-
mediate member 229 is connected with the third and
fourth sides. The fourth points P4 of the second links
229b are positioned to be in contact with each other ap-
proximately at the center of the second side of the inter-
mediate member 229 and may be connected to the bind-
ing member through the second connection link 229d.
The second connection link 229d may be formed of a
rigid wire.

[0095] By the contraction of the wire 127b of the driving
member, the first and second links 229a and 229b may
pivot about the pivot axes A1 and A2, respectively. With
the arrangement of the first to fourth points P1, P2, P3,
and P4 and the pivot axes A1 and A2, the displacement
of the fourth points P4 (e.g., the moving distance of the
binding member) in relation to the displacement of the
first points P1 (e.g., the displacement of the wire 127b
according to the application of an electric signal) may be
increased. Apart from this, the moving distance of the
binding member in relation to the displacement of the
wire may be increased by utilizing various link assembly
structures.

[0096] FIG. 12isa view forillustrating another variation
of an intermediate member of a wearable electronic de-
vice according to various examples not falling in the
scope of the invention, but useful for understanding the
present disclosure.

[0097] Referring to FIG. 12. an intermediate member
329 may increase the displacement of the binding mem-
ber, for example the moving part 123a in relation to the
driving member, for example, the wire 127b, using pul-
leys 329a. The intermediate member 329 may include
one or more pulleys 329a mounted on the binding mem-
ber, for example, the moving part 123a. One end of the
wire 127b is fixed to the main body (or the first wearing
member), and the other end may be fixed to the moving
part 123a and arranged via the pulley 329a. With this
arrangement, the moving distance of the moving part
123a may be further increased compared with a real dis-
placement of the wire 127b. For example, in the case
where one pulley 329a is arranged, the displacement of
the moving part 123a may be increased to two times the
real displacement of the wire 127b.

[0098] The displacement of the moving part 123a may
be increased to four times the real displacement of the
wire 127b. For example, in the case where the wire 127b
made of a material that is contracted by about 3% of the
entire length when an electric signal is applied thereto is
used in a length of about 100 mm, and the intermediate
member 329 having the pulley structure according to the
related art in FIG. 12 is installed, the binding member,
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for example, the moving part 123a may be moved within
a range of about 12 mm.

[0099] FIG. 13 is a view for illustrating still another var-
iation of an intermediate member of a wearable electronic
device according to various embodiments of the present
disclosure.

[0100] Referring to FIG. 13, an intermediate member
429 accordingto the presentdisclosure may have a struc-
ture in which a rectangular link assembly is formed with
four links 429a, and the diagonal lengths of the link as-
sembly may be adjusted using a driving member, for ex-
ample, a wire 429b. The links 429a may have the same
length and may be coupled to pivot in relation to each
other so as to form four joint portions J1, J2, J3, and J4.
Among the joint portions, a first joint portion J1 may be
fixed to a first wearing member 121a, and a second joint
point J2, positioned in the diagonal direction in relation
to the first joint portion J1, may be fixed to the moving
part 123a of the binding member. For example, the first
and second joint portions J1 and J2 may be fixed to the
first wearing member 121a and the moving part 123a,
respectively, and the links 429a may be pivotally coupled
to one of the first and second joint portions J1 and J2.
[0101] As the links 429a pivot in relation to each other,
a diagonal length of the intermediate member 429, for
example, the distance between the first and second joint
portions J1 and J2 may be changed to move the moving
part 123a in the longitudinal direction of the first wearing
member 121a. The wire 429b may be contracted by re-
ceiving an electric signal applied thereto, thereby pivoting
the links 429a in relation to each other. The wire 429b
passes through one of the first and second joint portions
J1 and J2, and the opposite ends of the wire 429b may
be respectively fixed adjacent to the third and fourth joint
portions J3 and J4 which are diagonally positioned in
relation to each other. Each of the links 429a may include
a driving arm 429d extending from an end positioned at
one of the third and fourth joint portions J3 and J4. Each
of the opposite ends of the wire 429b may be fixed to one
of the driving arms 429d. Each of the links 429a is pivoted
about one of the third and fourth joint portions J3 and J4,
and the driving force generated by the contraction of the
wire 429b may act on a point (e.g., a driving arm 429d)
out of each of the pivot centers of the links 429a (e.g.,
first to fourth joint portions J1, J2, J3, and J4) to pivot
each of the links 429a. Depending on the ratio of (a) the
distance between the first and third joint portions J1 and
J3 to (b) the distance from the third joint portion J3 (or
the fourth joint portion J4) to the point where one end of
the wire 429b is fixed, the ratio of (c) the change of the
distance between the first and second joint portions J1
and J2 to (d) the displacement of the wire 429b may be
increased. As the distance between the first and second
joint portions J1 and J2 is reduced, the moving part 123a
may move on the first wearing member 121a so as to
reduce the length of the wearing unit. As the length of
the wearing unit is reduced, the main body 101 may be
further in close contact with the user’s body, and the bi-
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ometric signal sensors mounted on the main body 101
may detect the information related to the user’s health
condition more precisely.

[0102] The intermediate member 429 may further in-
clude bias springs 429c. The bias springs 429¢ may pro-
vide a driving force acting in adirection where the spacing
between the first and second joint portions J1 and J2 is
increased. For example, when an electric signal applied
to the wire 429b is cut off, the spacing between the first
and second joint portions J1 and J2 may be increased
again by the driving force of the bias springs 429c. Ac-
cordingly, after the detection of a biometric signal is com-
pleted, the user may wear the electronic device comfort-
ably in a state where the user’s body is not pressed.
Meanwhile, when the electric signal applied to the wire
429b is cut off, the driving force by the wire 429b is re-
leased so that the moving part 123a may be returned to
its original position by the reaction force applied by the
user’s body. For example, even if the bias springs 429c¢
are not provided, the spacing between the first and sec-
ond joint portions J1 and J2 may be increased within a
permissible range (in a range where the moving part 123a
is not out of the first wearing member 121a) unless the
electric signal is applied to the wire 429b.

[0103] FIG. 14is a perspective view illustrating a wear-
able electronicdevice according to various embodiments
of the present disclosure.

[0104] Referring to FIG. 14, the electronic device 200
according to the present disclosure may include a main
body 101 and a wearing unit 202, in which the wearing
unit 202 may take a closed curve shape to be worn on
the user’s body. The wearing unit 202 includes a first
wearing member 221a extending from one side of the
main body 101, and a second wearing member 221b
extending from the other side, in which the first and sec-
ond wearing members 221a and 221b are bound to each
other through a binding member 223 so that the wearing
unit 202 may be maintained in the closed curve shape.
The binding member 223 may be coupled to an end of
the first wearing member 221a to be movable in the lon-
gitudinal direction of the first wearing member 221a.
[0105] Within the first wearing member 221a, a driving
member 227 may be accommodated. The driving mem-
ber 227 may have a structure in which wires 227a and
moving members 227b are alternately connected to each
other to form a zigzag form. The wires 227a may be made
of any one of an artificial muscle, a shape memory alloy,
an electro-active polymer to be contracted when an elec-
tric signal is applied thereto. The moving members 227b
may be made of a rigid material to be movable in the
longitudinal direction of the first wearing member 221a
(ina case where the wearing unit 202 has a closed curve
shape, in the circumferential direction of the wearing unit
202) within the first wearing member 221a according to
the contraction of the wires 227a.

[0106] Oneend ofthe drivingmember 227 may be fixed
to the main body 101 (or, to the inside of the first wearing
member 221a), and the other end may be fixed to the
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binding member 223. When an electric signal is applied
to one or more of the wires 227a, the wires 227a may
move the binding member 223 while being contracted.
When the moving members 227b are made of a conduc-
tive material, an electrode may be provided at each of
the opposite ends of the driving member 227 so as to
apply an electric signal to the wires 227a. The moving
members 227b are movable in the longitudinal direction
of the first wearing member 221a (in a case where the
wearing unit 202 has a closed curve shape, in the cir-
cumferential direction of the wearing unit 202) within the
first wearing member 221a, but the rotation of the moving
members 227b within the first wearing member 221a may
be restricted. As a result, the driving force generated by
the contraction of the wires 227a may move the binding
member 223.

[0107] While the present disclosure exemplifies a
structure in which the other end of the driving member
227 is fixed to the binding member 223, the other end of
the driving member 227 may be fixed to the end of the
first wearing member 221a if the first wearing member
221a is made of a contractile material (i.e. a material
capable of contracting). In addition, if the first wearing
member 221a is made of a contractile material, the bind-
ing member 223 may be fixed to the end of the first wear-
ing member 221a, and the other end of the driving mem-
ber 227 may be fixed to the binding member 23. In this
case, the driving force generated by the contraction of
the wires 227a may contract the first wearing member
221a. In addition, if the second wearing member 221b is
made of a contractile material, another driving member
may also be arranged within the second wearing member
221b.

[0108] FIG. 15is a view for illustrating still another var-
iation of a structure of a wearing unit of a wearable elec-
tronic device according to various embodiments of the
present disclosure.

[0109] Referring to FIG. 15, an electronic device 300
according to the present disclosure may adjust the cur-
vatures of first and second wearing members 321a and
321b that form a wearing unit 302 so as to bring the main
body 101 (or the biometric signal sensors 113 mounted
on the main body 101) into close contact with the user’s
body. The first and second wearing members 321a and
321b may be made of a material capable of changing the
curvature thereof when an electric signal is applied there-
to, such as a shape memory alloy or an electro-active
polymer, and the firstand second wearingmembers 321a
and 321b may form the driving member by themselves.
The first and second wearing members 321a and 321b
are in contact with a binding member 323.

[0110] According to an embodiment of the present dis-
closure, if the first and second wearing members 321a
and 321b are covered by a material, such as rubber, sil-
icon, or leather, the tactility may be improved when the
wearing members are worn. When an electric signal is
applied to the first and second wearing members 321a
and 321b in the state where the user wears the electronic
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device 300, the curvature of the first and second wearing
members 321a and 321b is reduced so as to press the
user’s body. As a result, the main body 101 (or the bio-
metric signal sensors 113 mounted on the main body
101) may be further in close contact with the user’s body.
[0111] According to various embodiments of the
present disclosure, the wearable electronic device 100,
200, or 300 includes a driving member made of, for ex-
ample, an artificial muscle, a shape memory alloy, or an
electro-active polymer such that the length or curvature
of the wearing unit may be changed. Accordingly, as nec-
essary, the biometric signal sensors mounted on the
electronic device may be brought into close contact with
the user’s body so that information related to the user’s
health condition may be detected more precisely.
[0112] Hereinafter, descriptions will be made on vari-
ous operating methods of a wearable electronic device
according to various embodiments of the present disclo-
sure with reference to FIGS. 16 to 24. In describing the
operating methods of the wearable electronic device, ref-
erence will be made to the above descriptions for the
components or the like of the electronic device.

[0113] FIG. 16is a flow chartillustrating one operating
method of a wearable electronic device according to var-
ious embodiments of the present disclosure.

[0114] Referring to FIG. 16, according to various em-
bodiments of the present disclosure, among methods of
operating the wearable electronic device 100, a first
method S100 periodically may detect and acquire a us-
er's biometric information and display the acquired bio-
metric information as necessary, or when the value of
the detected biometric information exceeds a previously
set value or a threshold, may output a warning. When
the user’s biometric information is periodically acquired,
it is possible to check, for example, the change of the
user’s health condition routinely. Thus, it may be useful
for a user who is interested in, for example, health care
or a user who requires regular checkups and constant
care of, for example, high blood pressure, glycosuria, or
cardiac disorder. Here, the user’s "biometric information"
may include information concerning blood pressure,
HRV, HRM, PPG, sleeping characteristics, skin temper-
ature, heart rate, blood flow, blood sugar, oxygen satu-
ration, pulse wave, or ECG .

[0115] Operation S111 for performing the first method
S100 is an operation for executing an application for de-
tecting acquiring a biometric signal, in which the applica-
tion may be executed at regular time intervals according
to the setting of the electronic device 100 itself or the
user’s setting.

[0116] According to various embodiments of the
present disclosure, the application for detecting and ac-
quiring a biometric signal may be in the state where the
application is executed in the background of the electron-
ic device 100.

[0117] Subsequently, in operation S113, the electronic
device 100 may determine whether the electronic device
is in a sensing period. Whenitis determined that a current
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period is the sensing period in operation S113, the elec-
tronic device 100 performs operation S115 in which the
electronic device 100 may drive the driving member 127
so as to gradually reduce the length of the wearing unit
102, for example, the band so that the main body 101
comes in close contact with the user’s body (e.g., wrist).
[0118] In operation S117, the electronic device 100
may detect and acquire the user’s biometric information
through the biometric signal sensors 113. As described
above, the biometric signal sensors 113 may detect at
least one of blood pressure, HRV, HRM, PPG, sleeping
characteristics, skin temperature, heart rate, blood flow,
blood sugar, oxygen saturation, pulse wave, and ECG.
[0119] Inaddition, in operation S117, the acquired us-
er’'s biometric information may be output through the
electronic device 100 or transmitted to or stored in, for
example, another electronic device connected with the
electronic device 100, a storage medium, or a medical
institution capable of being connected with the electronic
device 100 through, for example, a communication net-
work. Here, the description, "biometric information may
be output" may include outputting the acquired user’s
biometric information by sound or displaying the acquired
user’s biometric information on a screen. Since the dis-
play device 111 is mounted on the electronic device 100,
when the acquired user’s biometric information is dis-
played on the screen, the information needed by the user
may be confirmed.

[0120] FIGS. 19to 21 are views illustrating exemplary
outputting biometric information items measured by op-
erating methods of a wearable electronic device accord-
ing to various embodiments of the present disclosure.
[0121] Referringto FIGS. 19 and 20, when information
related to, for example, electrocardiogram is detected
through the biometric signal sensors 113, the electronic
device 100 may output an electrocardiogram waveform
and heart rate on a screen. Based on the detected bio-
metric information, for example, blood pressure, electro-
cardiogram, skin temperature, and oxygen saturation,
the electronic device 100 may calculate and output the
user’s stress index through the display device 111.
[0122] Referring to FIG. 21, when the biometric signal
sensor 113 detects the user's HRM signal, the electronic
device 100 may display the detected information in the
combined form of a graph and text on the display device
111.

[0123] According to various embodiments, when the
electronic device 100 has normally stored information
related to the user’s health condition, the user’s current
health condition may be determined by comparing the
normally stored information with the detected biometric
information. Apart from this, the electronic device 100
may directly output other acquired biometric information
on the display device 111, or combine the stored data
and the acquired data and provide, for example, a rec-
ommendation option forthe user’s health care to the user,
as illustrated in FIGS. 19 and 21.

[0124] According to various embodiments of the
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present disclosure, the first method S100 may further
include operation S119 of determining whether the value
of the detected biometric information exceeds a pre-set
value or a typically recommended threshold. In operation
S119, when the value of the detected biometric informa-
tion is within the threshold, the electronic device 100 may
repeatedly perform the above-described operations from
operation S111 of determining whether it is the sensing
period again.

[0125] In operation S119, when the value of the de-
tected biometric information exceeds the threshold, for
example, when, forexample, a possibility of a heart attack
or an abnormal change of blood pressure is determined
based on the value of the detected biometric information,
the electronic device may output a warning in operation
S121. The electronic device 100 may output the warning,
for example, by outputting sounds or flickering the screen
so as to make the user recognize that the user’s health
condition is abnormal. In operation S121, the electronic
device 100 may output the information related to the us-
er’s health condition in various forms, in addition to out-
putting an acoustic (e.g., sound) or visual (e.g., screen)
alarm through the speaker or the display device 111
equipped therein. For example, when it is determined as
an emergency situation of, for example, a heart attack
through the detected biometric information, the electronic
device 100 may transmit an aid request signal including
the user’'s personal information, positional information,
and acquired biometric information. The aid request sig-
nal may be transmitted to, forexample, another electronic
device designated by the user of the electronic device
100, another arbitrary electronic device near the elec-
tronic device 100, or a medical institute or a first-aid med-
ical center that may be connected via various communi-
cation networks.

[0126] According to various embodiments of the
present disclosure, in the case where both the user of
the electronic device that sends, for example, the aid
request signal and the user of the electronic device that
receives the aid request signal have permitted the trans-
mission/reception of the aid request signal according to
the emergency situation, the aid request signal may be
transmitted to another arbitrary user’s electronic device.
[0127] When a series of the operations as described
above are completed, the electronic device 100 may re-
leases the tightened state of the wearing unit 102 (e.g.,
band) so as to provide a comfortable wearing feeling to
the user.

[0128] According to various embodiments of the
presentdisclosure, based on the acquired user’s biomet-
ric information, when it is determined that the user’s bi-
ometric value is in the emergency situation, the electronic
device 100 may detect continuously or at more rapid cy-
cles the user’s biometric information, and store or trans-
mit the biometric information, to, for example, a medical
institute or a first-aid medical center while maintaining
the tightened state of the wearing unit 102.

[0129] FIG. 17 is a flow chart illustrating another oper-
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ating method of a wearable electronic device according
to various embodiments of the present disclosure.
[0130] Referring to FIG. 17, among methods for oper-
ating wearable electronic device 100 according to various
embodiments of the present disclosure, the second
method S200 is related to calculating, for example, an
exercise amount when an unusual sudden change in the
user’s activity is determined, for example, when the user
exercises.

[0131] In executing the second method S200, in oper-
ation S211, the electronic device 100 may determine
whether the user exercises. When the user exercises in
the state where the user wears the electronic device 100,
a sudden movement of the electronic device 100 may be
determined through, for example, a 6-axis sensor. The
electronic device 100 may interpret such a sudden move-
ment as an exercise status.

[0132] In operation S211, when the exercise status is
determined, the electronic device 100 drives the driving
member 127 to reduce the length (or curvature) of the
wearing unit 102 so that the main body 101 may come
in close contact with the user’s body in operation S213.
As the main body 101 comes in close contact with the
user’s body, the biometric signal sensors 113 also may
come in close contact with the user’s body so as to detect
a change in the user’s biometric information.

[0133] In operation S215, while the user is exercising,
the electronic device 100 may continuously detect a
change in the user’s biometric information, such as heart
rate and blood pressure, through the biometric signal
sensors 113. Based on the detected change in the bio-
metric information, the electronic device 100 may calcu-
late, for example, the user’s exercise amount and con-
sumed calories. In addition, the electronic device may
quantify and store the user’s exercise amount as data
by, for example, the user's moving distance and time
through, for example, the GPS module 22D. For exam-
ple, the electronic device 100 may not only calculate the
exercise amount from the change in biometric informa-
tion which is detected by the biometric signal sensors
113, but also acquire information required for calculating
the user’s exercise amount even through other sensors
mounted on the electronic device 100.

[0134] In operation S215, for example, the calculated
exercise amount may be output as a screen, and may
be stored in, for example, a storage medium or any other
electronic device or server accessible through a commu-
nication network. Forexample, a personal user may store
the exercise amount in the electronic device 100 itself,
and may store the exercise amount in, for example, any
other storage medium as needed. In the case of a user
who requires daily management of, for example, the ex-
ercise amount, for example, a sportsman, the calculated
exercise amount information or the like may be transmit-
ted to, for example, a manager’s electronic device.
[0135] FIG. 22 is a view illustrating exemplary output-
ting biometric information items measured by operating
methods of a wearable electronic device according to
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various embodiments of the present disclosure.

[0136] Referring to FIG. 22, the electronic device 100
may classify the user’s exercise amount information ac-
cumulated for a predetermined period by date (or by day
ofthe week, say) and may then output the user’s exercise
amount information in the form of a graph through the
display device 111. Of course, similarly to the preceding
embodiments, for example, the user’'s exercise amount
information may be output in various forms, such as a
text form, through the display device 111.

[0137] According to various embodiments of the
present disclosure, a person who manages a plurality of
sportsmen may let each sportsman wear the electronic
device 100 while he or she is taking exercise so as to
calculate, for example, the exercise amount information.
The manager may utilize data prepared by collecting,
synthesizing, and analyzing, for example, the calculated
exercise amount information organised by date and by
sportsman, so as to plan, for example, future training
strategies of each sportsman.

[0138] While the above-mentioned process for execut-
ing the second method S200 is progressing, or after, for
example, the exercise amount information is output, the
electronic device 100 may determine whether the user
terminates the exercise in operation S217. For example,
when the movement of the electronic device 100 deter-
mined from, for example, the 6-axis sensor, is slowed
down or stopped, the electronic device 100 may recog-
nize that the exercise is terminated and may stop the
detection of the biometric information for calculating, for
example, the exercise amount.

[0139] Operation S219 is an operation for releasing
the tightened state of a band, for example, the wearing
unit 102 so as to provide a comfortable wearing feeling
to the user when the electronic device 100 recognizes
that the exercise is terminated. In operation S219, the
electronic device 100 may stop the driving of the driving
member 127 to loosen the wearing unit 102, thereby pro-
viding the comfortable wearing feeling to the user.
[0140] FIG. 18 is a flow chart illustrating still another
operating method of awearable electronic device accord-
ing to various embodiments of the present disclosure.
[0141] Referring to FIG. 18, among the methods of op-
erating the electronic device 100, according to the third
method S300, the user may operate the electronic device
100 as needed so as to acquire the user’s biometric in-
formation or biometric information of another person who
wears the electronic device 100.

[0142] In executing the third method S300, operation
S311 is an operation for receiving the user’s input. For
example, the user may activate an application utilized for
acquiring biometric information in the electronic device
100 or may operate, for example, a key provided on the
electronic device 100. The electronic device 100 may
receive the user’s input for obtaining the biometric infor-
mation from the activation of the application or the key
operation.

[0143] The electronic device 100 may execute the ap-
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plication corresponding to the user’s input in operation
S313. The application executed in operation S313 may
control a series of processes for acquiring the user’s bi-
ometric information. For example, in operation S315, the
application may make the electronic device 100 drive the
driving member 127. As the driving member 127 is driven,
the length of a band, for example, the wearing unit 102
is reduced so as to bring the main body 101 into close
contact with the user’s body.

[0144] Operation S317 is an operation for acquiring
the user’s biometric information. In the state where the
main body 101 is in close contact with the user’s body,
the biometric signal sensors 113 may detect biometric
information such as blood pressure and heart rate. The
electronic device 100, for example, the executed appli-
cation may output or separately store the user’s detected
biometric information in operation S319.

[0145] Operation S319 is an operation for outputting
(or storing) the detected biometric information. In the
case of biometric information that may be detected within
a short length of time (e.g., 2 to 5 minutes), the acquired
biometric information may be output as a sound or a
screen directly after the measurement is complete.
[0146] According to various embodiments of the
present disclosure, in detection of biometric information
that is performed a relatively long length of time (e.g.,
one hour or more), such as sleeping characteristics (e.g.
movement intensity during sleep and sleeping condi-
tion/quality, etc.), the information detected for the corre-
sponding length of time is stored in the electronic device
100, and then the corresponding information may be out-
put through the electronic device 100 or transmitted to
any other electronic device by the user’s direct input.
[0147] FIG. 23 is a view illustrating exemplary output-
ting biometric information items measured by operating
methods of a wearable electronic device according to
various embodiments of the present disclosure

[0148] FIG. 23 is a graph output by continuously de-
tecting movement intensity during periods when the user
is sleeping using the electronic device 100. According to
various embodiments, it is possible not only to continu-
ously detect and represent the user’'s movement intensity
during sleep as a graph, but also to represent the move-
ment intensity through, for example, other types of dia-
gram. For example, when detecting the user’s sleeping
characteristics, only a specific time interval, such as a
time interval where the user sleeps well or a time interval
where the movement intensity is high, may be detected
and output as a graph or only the start point and the end
point of the corresponding time interval may be output.
[0149] As described above, in the case where the de-
tection of biometric information is performed for a rela-
tively long length of time like the detection of sleeping
characteristics, the continuously detected biometric in-
formation may be stored in the electronic device 100.
According to various embodiments, the detected biomet-
ric information may be not only stored in the electronic
device 100, but also transmitted to another electronic de-
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vice, a medical institute, or a first-aid medical center.
[0150] When the acquisition and outputting of the us-
er's biometric information are completed, in operation
S321, it may be determined whether the executed appli-
cation is terminated. According to the biometric informa-
tion desired to acquire, the executed application may be
terminated simultaneously when the acquisition and out-
putting of the biometric information are completed. For
example, when the electronic device 100 is in a state
where the user has executed the application for detecting
achange in, forexample, electrocardiogram so as to cal-
culate a stress index, the executed application may be
terminated when a predetermined length of time elapses
after the calculated stress index is output.

[0151] According to various embodiments of the
presentdisclosure, the user may select whether to output
the acquired biometric information or whether to termi-
nate the executed application. For example, the biometric
information is detected and acquired for a relatively long
length of time like the detection of sleeping characteris-
tics, the electronic device 100 may remain in a stand-by
state until the user executes a command to output the
acquired biometric information, and after the user exe-
cutes the command to output the acquired biometric in-
formation, a screen, on which the user may select wheth-
er to terminate the application, may be output.

[0152] When the application is terminated according
to a setting or by the user’s selection, the electronic de-
vice 100 may relax the driving member 127 so that the
wearing unit 102 may return to its initial state (the state
where the user’s body is not pressed), thereby providing
a comfortable wearing feeling to the user. After the ap-
plication is terminated, the acquired biometric informa-
tion may be stored in the electronic device 100, or a stor-
age medium or another electronic device accessible by
the electronic device 100 to be utilized as data for the
user’s continuous health care.

[0153] FIG. 24 is a view illustrating one of examples of
outputting biometric information measured by a method
of operating the wearable electronic device, according
to various embodiments of the present disclosure.
[0154] Through the electronic device 100, various
types of user’s biometric information may be acquired.
For example, information, such as an exercise amount
of, e.g., walking or running, a stress index, and sleeping
characteristics, may be acquired, and the electronic de-
vice 100 may output the acquired information individually,
or output a plurality of pieces of information compositely
onone screen as illustrated in FIG. 23. Whether to output
individual biometric information or whether to output a
plurality of pieces of information may be selected accord-
ing to the user’s selection.

[0155] FIG. 25 is a view illustrating a configuration of
an operating module implementing a biometric signal
sensing operation of a wearable electronic device ac-
cording to various embodiments of the present disclo-
sure.

[0156] FIG. 26 is a view illustrating a configuration of
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another operating module implementing a biometric sig-
nal sensing operation of a wearable electronic device
according to various embodiments of the present disclo-
sure.

[0157] Referringto FIGS. 25 and 26, the electronic de-
vice 100 may include a driving module 33 that adjusts
the length of a wearing member, for example, the first
wearing member 121a. The driving module 33 may be
controlled by a control unit of the electronic device 100
(e.g., an AP 31, a dedicated processor provided in the
AP 21 or separately from the AP, or a microprocessor).
According to the control of the AP 31, the driving module
33 may operate the driving member 127 mounted on the
first wearing member 121a, and according to the opera-
tion of the driving member 127, the length of the first
wearing member 121a may be adjusted. In the state
where the user wears the electronic device 100, the elec-
tronic device 100, for example, the main body 101 may
come in close contact with the user’s body by the oper-
ation of the driving member 127.

[0158] The electronic device 100 may include a sensor
that detects whether the main body 101 is sufficiently in
close contact with the user’s body, for example, a contact
degree sensor 35 or 33a. The contact degree sensor 35
or 33a may be placed on one of the wearing member
(e.g., the wearing member 121a) and the driving module
33. In addition, although not illustrated, the contact de-
gree sensor 35 or 33a may be disposed adjacent to the
main body 101, for example, the biometric signal sensor
113, or a location where they may be in contact with the
user’s body, such as the binding member 123.

[0159] When the contact degree sensor 35 is provided
on the first wearing member 121a, the contact degree
sensor 35 may detect the contact degree of the main
body (e.g., the main body 101) in relation to the user’s
body by detecting, for example, the pressure pressing
the user’s body, and the user’s body heat. The contact
degree sensor 35 may include an optical sensor. For ex-
ample, as the main body 101 is in close contact with the
user's body, the amount of light detected through the
optical sensor may be reduced, which allows the contact
degree between the main body and the user’s body to
be detected.

[0160] When the contact degree sensor 33a is provid-
ed on the driving module 33, the contact degree sensor
33a may indirectly detect the contact degree between
the main body and the user’s body. For example, as the
contact degree between the main body and the user’s
body increases, the electric power required for driving
the driving member 127 (e.g., current or voltage) or an
electric resistance may increase. From this, the contact
degree sensor 33a may calculate the contact degree be-
tween the main body and the user’s body.

[0161] The driving module 33 may activate the contact
degree sensor 35 or 33a simultaneously with operating
the driving member 127, and the contact degree sensor
35 or 33a may detect the contact degree between the
main body and the user’s body and transmit the detected
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contact degree to the driving module 33 and the AP31.
[0162] The electronic device 100 may further include
a sensor driving module 37 that controls the biometric
signal sensor 113, and a sensor driving module 37 may
controlled by the AP 31. When it is determined that the
main body and the user’s body are sufficiently in close
contact with each other, the AP 31 or the driving module
33 provides the information to the sensor driving module
37, and the sensor driving module 37 may activate the
biometric signal sensor 113. According to an executed
application, the activated biometric signal sensor 113
may detect biometric signal information required for the
application and provide the detected biometric signal in-
formation to the AP 31 through the sensor driving module
37.

[0163] The above-described operating methods S100,
S200, and S300 of the wearable electronic device may
be performed by the operating module 30 as described
above. The method of adjusting the length of a wearing
unit (e.g., first wearing member 121a) as described
above in the above-described operating methods S100,
S200, and S300 may be controlled by the driving module
33. Hereinafter, a method of adjusting a length of a wear-
ing unit will be described with reference to FIGS. 27 and
28.

[0164] FIG. 27 is a flowchart illustrating a method of
adjusting a length of a wearing unit of a wearable elec-
tronic device according to various embodiments of the
present disclosure.

[0165] FIG. 28 is a flowchart illustrating another meth-
od of adjusting a length of a wearing unit of a wearable
electronic device according to various embodiments of
the present disclosure.

[0166] Referring to FIGS. 27 and 28, in describing the
methods of adjusting a length of a wearing unit 8, refer-
ence will be made to operation S115 among operations
of tightening a band S115, S213, and S315 as described
above. However, it is noted that according to various em-
bodiments of the present disclosure, the method of ad-
justing a length of a wearing unit is not limited thereto,
and operation S213 or operation S315 may also be ex-
ecuted through the methods illustrated in FIGS. 27 and
28 or through various modified methods.

[0167] Asdiscussed above with the operating methods
S$100, S200, and S300, operation S115 may be executed
periodically depending on an executed application.
[0168] According to various embodiments of the relat-
ed art, under a predetermined condition, for example,
when itis determined that the movement of the user who
wears the electronic device becomes active (e.g., sens-
ing excise in operation S211) or an application is execut-
ed by the user’s input (e.g., operation S313), operation
S115 may be performed.

[0169] ReferringtoFIG.27,forexample, anapplication
for detecting a biometric signal is executed, the driving
module 33 may be controlled by the AP 31 so as to de-
termine first whether the main body 101 of the electronic
device 100 is in close contact with the user’s body in
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operation S115-1. Whether the main body 101 of the
electronic device 100 is in close contact with the user’s
body may be determined based on the data detected
from the contact degree sensor 35 or 33a. When the main
body 101 is not sufficiently in contact with the user’s body,
the driving module 33 may operate the driving member
127 in operation S115-2 so as to contract the wearing
member (e.g., the first wearing member 121a). The driv-
ing module 33 may continuously detect the contact de-
gree between the main body 101 and the user’s body
while contracting the wearing member so as to maintain
or repeat the operation of the driving member 127.
[0170] As the wearing member is contracted, the main
body 101 gradually comes in close contact with the user’s
body, and the contact degree sensor 35 or 33a may de-
tect whether the main body 101 and the user’s body is
brought sufficiently in close contact with each other.
Here, "sufficiently in close contact" means that the bio-
metric signal sensors 113 are in close contact with the
user’'s body such that the user’s biometric signals may
be sufficiently detected, in which the contact degree may
be previously set in the process of manufacturing a real
product and may be input to, and stored in, the electronic
device 100, for example, the driving module 33. When
the main body 101 and the user’s body are sufficiently in
contact with each other, the driving module 33 may trans-
mit the corresponding information to the AP 31 or the
sensor driving module 37.

[0171] When the information indicating that the main
body 101 and the user’s body are sufficiently in close
contact with each other is received from the AP 31 or the
driving module 33, the sensor driving module 37 may
activate the biometric signal sensors 113. For example,
the sensor driving module 37 may perform operation
S117 and S215 (biometric information acquisition/dis-
play) or operation S317 (biometric information acquisi-
tion) and operation S319 (biometric information output)
of the above-described operating methods S100, S200,
and S300.

[0172] Referring to FIG. 28, the method of adjusting a
length of awearing unit (e.g., operation S115) may further
include an operation of fixing the driving member 127 in
operation S115-3. Operation S115-3 is an operation of
fixing the driving member 127 when the state, in which
the main body 101 is sufficiently in close contact with the
user’'s body, is determined, so that the length of the wear-
ing member (e.g., the first wearing member 121a) may
be maintained. For example, in order to maintain the state
where the main body 101 is in close contact with the
user’s body, the electronic device 100 may press the us-
er’s body with a predetermined magnitude of force. The
driving member 127 may also receive load acting in the
direction of extending the length of the wearing member
by the force pressing the user’s body. By fixing the driving
member 127, operation S115-3 may prevent the length
of the wearing member from being extended by the load
applied tothe driving member 127, and maintain the state
where the main body 101 is in close contact with the
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user’s body.

[0173] Inthe state where the fixing member 127 is fixed
in operation S115-3 so that the main body 101 is brought
into close contact with the user’s body, the driving module
may transmit the corresponding information to the AP 31
or the sensor driving module 37, and the sensor driving
module 37 may activate the biometric signal sensors 113.
[0174] It will be appreciated that embodiments can be
realized in the form of hardware, software or a combina-
tion of hardware and software. Any such software may
be stored in the form of volatile or non-volatile storage,
for example a storage device like a ROM, whether eras-
able or rewritable or not, or in the form of memory, for
example RAM, memory chips, device or integrated cir-
cuits or on an optically or magnetically readable medium,
for example a CD, DVD, magnetic disk or magnetic tape
or the like. It will be appreciated that the storage devices
and storage media are embodiments of machine-reada-
ble storage that are suitable for storing a program or pro-
grams comprising instructions that, when executed, im-
plement embodiments of the present disclosure.

[0175] Accordingly, embodiments provide a program
comprising code forimplementing apparatus or a method
as claimed in any one of the claims of this specification
and a machine-readable storage storing such a program.
Still further, such programs may be conveyed electroni-
cally via any medium, for example a communication sig-
nal carried over a wired or wireless connection and em-
bodiments suitably encompass the same.

[0176] Features, integers or characteristics described
in conjunction with a particular aspect, embodiment or
example of the disclosure are to be understood to be
applicable to any other aspect, embodiment or example
described herein unless incompatible therewith. In par-
ticular, an intermediate member that included one or
more of the examples of intermediate member illustrated
in Figures 9 to 13, in any combination or permutation,
would nonetheless constitute a further example of an in-
termediate member in accordance with the present dis-
closure.

[0177] It will also be appreciated that, throughout the
description and claims of this specification, language in
the general form of "X for Y" (where Y is some action,
activity or step and X is some means for carrying out that
action, activity or step) encompasses means X adapted
or arranged specifically, but not exclusively, to do Y.
[0178] While the present disclosure has been shown
and described with reference to various embodiments
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the scope of the present
disclosure as defined by the appended claims.

Claims

1. A wearable electronic device comprising:
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a main body (101); and

a wearing unit (102) that allows the main body
(101) to be worn on a user’s body,

wherein the wearing unit comprises:

a first wearing member (121a) extending
from the main body (101);

a binding member (123) coupled to the first
wearing member (121a) to be moved in a
longitudinal direction of the first wearing
member (121a); and

adriving member (127) installed in the first wear-
ing member (121a) to move the binding member
(123);

wherein the driving member (127) includes:

atube (127a)fixed in the first wearing mem-
ber (102) in a zigzag shape or a vortex
shape; and

a wire (127b; 429b) disposed in the tube
(127a), the wire having a first end fixed to
the main body (101) or the first wearing
member (121a), and a second end connect-
ed to the binding member (123);

wherein the wire (127b; 429b) is made of atleast
one of an artificial muscle, a shape memory al-
loy, and an electro-active polymer, such that,
when an electric signal is applied, the wire
(127b; 429b) contracts so as to move the binding
member (123) in a direction of reducing a length
of the wearing unit.

2. The wearable electronic device of claim 1, further
comprising:

an intermediate member (129) that moves the
binding member (123) as the wire (127b; 429b)
contracts,

wherein the intermediate member (129) is con-
figured to move the binding member (123) by a
distance greater than a contracting distance of
the wire (127b; 429b).

3. The wearable electronic device of claim 2,
wherein the intermediate member (129; 229) in-
cludes at least one link (129a, 129b, 129¢, 129d;
229a) pivotally coupled to the first wearing member
(121a),
wherein a first point of the at least one link is con-
nected to the second end of the wire (127b; 429b)
and a second point of the at least one link is con-
nected to the binding member (123), and
wherein a pivot axis (A1, A2) of the at least one link
is disposed closer to the first point than the second
point.
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The wearable electronic device of claim 3, wherein
the intermediate member (129; 229) further includes
a second link (129b; 229b) that connects the second
point of the at least one link to the binding member
(123).

The wearable electronic device of claim 3 or claim 4,
wherein the first wearing member (121a) includes a
band that atleast partially accommodates the driving
member (127) and a fixing plate (121c) provided on
an end of the band, and

whereinthe atleastonelink (129a, 129b, 129¢, 129d;
229a, 229b, 229c) is pivotally coupled to the fixing
plate (121c).

The wearable electronic device of claim 5, wherein
the binding member (123) is movably coupled to the
first wearing member (121a) in a state where the
binding member (123) wraps the fixing plate (121a).

The wearable electronic device of claim 2,

wherein the intermediate member (129) includes at
least one pulley (329a) disposed on the binding
member (123), and

wherein the wire (127b) extends via the at least one
pulley (329a) and the second end of the wire (127b)
is fixed to the binding member (123).

The wearable electronic device of claim 2, wherein
the intermediate member (129) comprises:

a link assembly (429) having four joint portions
(J1, J2, J3, J4) formed by coupling four links
(429a) to be pivotable in relation to each other,
wherein the driving member (127) includes a
wire (429b) configured to move afirstand a sec-
ond joint portions (J1, J2), which are arranged
in a diagonal direction in relation to each other
among the joint portions, closer to each other,
and

wherein the first joint portion (J1) is fixed to the
first wearing member (121a) and the second
joint portion (J2) is fixed to the binding member
(123).

The wearable electronic device of claim 8,

wherein the wire (429b) extends via one of the first
and second joint portions (J1, J2) so that opposite
ends of the wire are respectively connected adjacent
to third and fourth joint portions (J3, J4) which are
positioned in a diagonal direction in relation to each
other among the joint portions, and

wherein, when an electric signal is applied, the wire
(429b) contracts so as to pivot the four links in rela-
tion to each other.

The wearable electronic device of any one of the
preceding claims,

10

15

20

25

30

35

40

45

50

55

18

EP 3 015 948 B1

1.

12.

34

wherein the wearing unit (102, 202) further includes
a second wearing member (121b, 221b) extending
from the main body in a direction away from the first
wearing member (121a, 221a), and

wherein the binding member (123,223) is bound with
the second wearing member (121b) so as to keep
the wearing unit (102, 202) in a closed curve shape.

The wearable electronic device of any one of the
preceding claims,

wherein the main body (101) includes at least one
biometric signal sensor (113) disposed on one sur-
face thereof, and

wherein, when the main body (101) is worn on the
user's body via the wearing unit, the at least one
biometric signal sensor (113) is positioned to face
the user’s body.

The wearable electronic device of claim 11, wherein
the at least one biometric signal sensor (113) is con-
figured to detect atleast one of blood pressure, heart
rate variability, heart rate monitor, photoplethysmo-
gram, sleeping characteristics, skin temperature,
heart rate, blood flow, blood sugar, oxygen satura-
tion, pulse wave, or electrocardiogram.

Patentanspriiche

1.

Tragbare elektronische Vorrichtung, Folgendes um-
fassend:

einen Hauptkdrper (101); und

eine Trageeinheit (102), die das Tragen des
Hauptkorpers (101) auf dem Korper eines Be-
nutzers ermdglicht,

wobei die Trageeinheit Folgendes umfasst:

ein erstes Trageelement (121a), das sich
vom Hauptkdrper (101) erstreckt;

ein Verbindungselement (123), das an das
erste Trageelement (121a) gekoppelt ist,
das in Langsrichtung des ersten Trageele-
ments (121a) zu bewegen ist; und ein An-
triebselement (127), das im ersten Tragee-
lement (121a) installiert ist, um das Verbin-
dungselement (123) zu bewegen;

wobei das Antriebselement (127) Folgen-
des umfasst:

eine Rohre (127a), die im ersten Tra-
geelement (102) in Zickzackform oder
in Wirbelform befestigt ist; und

einen Draht (127b; 429b), der in der
Réhre (127a) angeordnet ist, wobei der
Draht ein erstes Ende, das am Haupt-
korper (101) oder am ersten Trageele-
ment (121a) befestigt ist, und ein zwei-
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tes Ende aufweist, das mit dem Verbin-
dungselement (123) verbunden ist;

wobei der Draht (127b; 429b) aus mindes-
tens einem von einem kiinstlichen Muskel,
einer Formgedé&chtnislegierung und einem
elektroaktiven Polymer gefertigtist, sodass,
wenn ein elektrisches Signal angewandt
wird, der Draht (127b; 429b) sich zusam-
menzieht, damit er das Verbindungsele-
ment (123) in einer Richtung bewegt, um
eine Lange der Trageeinheit zu verringern.

2. Tragbare elektronische Vorrichtung nach Anspruch

1, die ferner Folgendes umfasst:

ein Zwischenelement (129), das das Verbin-
dungselement (123) bewegt, wahrend sich der
Draht (127b; 429b) zusammenzieht,

wobei das Zwischenelement (129) so konfigu-
riert ist, dass es das Verbindungselement (123)
um eine Entfernung bewegt, die grofier ist als
die Entfernung des Zusammenziehens des
Drahts (127b; 429b).

Tragbare elektronische Vorrichtung nach Anspruch
2,

wobei das Zwischenelement (129; 229) mindestens
ein Bindeglied (129a, 129b, 129c, 129d; 229a) be-
inhaltet, das drehbar an das erste Trageelement
(121a) gekoppelt ist,

wobei ein erster Punkt des mindestens einen Binde-
glieds mit dem zweiten Ende des Drahts (127b;
429b) verbunden ist und ein zweiter Punkt des min-
destens einen Bindeglieds mit dem Verbindungse-
lement (123) verbunden ist; und

wobei eine Drehachse (A1, A2) des mindestens ei-
nen Bindeglieds naher am ersten Punkt ist als am
zweiten Punkt.

Tragbare elektronische Vorrichtung nach Anspruch
3, wobei das Zwischenelement (129; 229) ferner ein
zweites Bindeglied (129b; 229b) umfasst, das den
zweiten Punktdes mindestens einen Bindeglieds mit
dem Verbindungselement (123) verbindet.

Tragbare elektronische Vorrichtung nach Anspruch
3 oder Anspruch 4,

wobei das erste Trageelement (121a) ein Band be-
inhaltet, das mindestens teilweise das Antriebsele-
ment (127) und eine Befestigungsplatte (121c) un-
terbringt, die auf einem Ende des Bandes bereitge-
stellt sind, und

wobei das mindestens eine Bindeglied (129a, 129b,
129c, 129d; 229a, 229b, 229c) drehbar an die Be-
festigungsplatte (121c) gekoppelt ist.

Tragbare elektronische Vorrichtung nach Anspruch
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5, wobei das Verbindungselement (123) beweglich
an das erste Trageelemente (121a) gekoppelt ist, in
einem Zustand, in dem das Verbindungselement
(123) die Befestigungsplatte (121a) umwickelt.

Tragbare elektronische Vorrichtung nach Anspruch
2,

wobei das Zwischenelement (129) mindestens eine
Riemenscheibe (329a) beinhaltet, die am Verbin-
dungselement (123) angebracht ist, und

wobei der Draht (127b) sich iber die mindestens ei-
ne Riemenscheibe (329a) erstreckt und das zweite
Ende des Drahtes (127b) an das Verbindungsele-
ment (123) befestigt ist.

Tragbare elektronische Vorrichtung nach Anspruch
2, wobeidas Zwischenelement (129) Folgendes um-
fasst:

eine Bindegliedbaugruppe (429), die vier Fu-
genabschnitte (J1, J2, J3, J4) aufweist, die
durch das Koppeln von vier Bindegliedern
(429a) gebildet werden, die in Bezug zueinan-
der drehbar sind,

wobei das Antriebselement (127) einen Draht
(429b) umfasst, der so konfiguriert ist, dass er
einen ersten und einen zweiten Fugenabschnitt
(J1, J2) ndher zueinander bewegt, die unter den
Fugenabschnitten in diagonaler Richtung zuein-
ander angeordnet sind, und

wobei der erste Fugenabschnitt (J1)andemers-
ten Trageelement (121a) befestigt ist und der
zweite Fugenabschnitt (J2) an dem Verbin-
dungselement (123) befestigt ist.

Tragbare elektronische Vorrichtung nach Anspruch
8,

wobei der Draht (429b) sich Uber einen des ersten
und zweiten Fugenabschnitts (J1, J2) erstreckt, so-
dass entgegengesetzte Enden des Drahtes jeweils
neben den dritten und vierten Fugenabschnitten (J3,
J4) verbunden sind, die unter den Fugenabschnitten
in diagonaler Richtung zueinander positioniert sind,
und

wobei der Draht (429b) sich zusammenzieht, um die
vier Bindeglieder in Bezug zueinander zu drehen,
wenn ein elektrisches Signal angewendet wird.

Tragbare elektronische Vorrichtung nach einem der
vorhergehenden Anspriiche,

wobei die Trageeinheit (102, 202) ferner ein zweites
Trageelement (121b, 221b) umfasst, das sich vom
Hauptkorper in eine Richtung weg vom ersten Tra-
geelement (121a, 221a) erstreckt, und

wobei das Bindeglied (123, 223) mit dem zweiten
Trageelement (121b) verbunden ist, um die Trage-
einheit (102, 202) in einer geschlossenen Kurven-
form zu halten.
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Tragbare elektronische Vorrichtung nach einem der
vorhergehenden Anspriiche,

wobei der Hauptkérper (101) mindestens einen bio-
metrischen Signalsensor (113) beinhaltet, der auf ei-
ner Oberflache von diesem angeordnet ist, und
wobei, wenn der Hauptkorper (101) auf dem Koérper
des Benutzers (ber die Trageeinheit getragen wird,
der mindestens eine biometrische Signalsensor
(113) so positioniert ist, dass er dem Korper des Be-
nutzers gegeniibersteht.

Tragbare elektronische Vorrichtung nach Anspruch
11, wobei der mindestens eine biometrische Signal-
sensor (113) so konfiguriert ist, dass er mindestens
eines von Blutdruck, Herzfrequenzvariabilitat, Herz-
frequenzmesser, Photoplethysmogram, Schlafei-
genschaften, Hauttemperatur, Herzfrequenz, Blut-
fluss, Blutzucker, Sauerstoffsattigung, Pulswelle
oder Elektrokardiogramm erfasst.

Revendications

1.

Dispositif  électronique étre

comprenant :

pouvant porté

un corps principal (101) ; et

une unité de port (102) qui permet au corps prin-
cipal (101) d’étre porté sur le corps d’'un utilisa-
teur,

ladite unité de port comprenant :

un premier élément de port (121a) s’éten-
dant a partir du corps principal (101) ;

un élément de liaison (123) couplé au pre-
mier élément de port (121a) a déplacer se-
lon une direction longitudinale du premier
élémentde port(121a) ; etun élémentd’en-
trainement (127) installé dans le premier
élément de port (121a) pour déplacer I'élé-
ment de liaison (123) ;

ledit élément d'entrainement
comprenant :

(127)

un tube (127a) fixé dans le premier élé-
ment de port (102) en forme de zigzag
ou en forme de vortex ; et

un fil métallique (127b, 429b) disposé
dans le tube (127a), le fil métallique
possédant une premiére extrémité
fixée au corps principal (101) ou au pre-
mier élément de port (121a) et une se-
conde extrémité raccordée a I'élément
de liaison (123) ;

ledit fil métallique (127b, 429b) étant cons-
titué d’au moins 'un d’'un muscle artificiel,
d’un alliage a mémoire de forme et d’'un po-
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lymeére électroactif de sorte que, lorsqu’un
signal électrique est appliqué, le fil métalli-
que (127b, 429b) se contracte de fagon a
déplacer I'élément de liaison (123) selon
une direction de réduction d’'une longueur
de l'unité de port.

2. Dispositif électronique pouvant étre porté selon la

revendication 1, comprenant en outre :

un élémentintermédiaire (129) quidéplace I'élé-
ment de liaison (123) tandis que le fil (127b,
429b) se contracte,

ledit élément intermédiaire (129) étant congu
pour déplacer I'élément de liaison (123) d’'une
distance supérieure a une distance de contrac-
tion du fil métallique (127b, 429b).

Dispositif électronique pouvant étre porté selon la
revendication 2,
leditélémentintermédiaire (129,229) comprenantau
moins un lien (129a, 129b, 129¢, 129d, 229a) couplé
de maniére pivotante au premier élément de port
(121a),

un premier point du au moins un lien étant raccordé
ala seconde extrémité du fil métallique (127b, 429b)
etun second pointdu au moins unlien étantraccordé
a I'élément de liaison (123), et

un axe de pivot (A1, A2) du au moins un lien étant
disposé plus prés du premier point que du second
point.

Dispositif électronique pouvant étre porté selon la
revendication 3, ledit élément intermédiaire (129,
229) comprenant en outre un second lien (129b,
229b) qui raccorde le second point du au moins un
lien a I'élément de liaison (123).

Dispositif électronique portable selon la revendica-
tion 3 ou 4,

ledit premier élément de port (121a) comprenant un
bracelet qui au moins partiellement recoit I'élément
d’entrainement (127) et une plaque de fixation
(121c) disposée sur une extrémité de la bande, et
leditau moins unlien (129a, 129b, 129c¢, 129d, 2293,
229b, 229c) étant couplé de maniére pivotante a la
plaque de fixation (121c).

Dispositif électronique pouvant étre porté selon la
revendication 5, ledit élément de liaison (123) étant
couplé de maniere mobile au premier élément de
port (121a) dans un état ou I'élément de liaison (123)
enveloppe la plaque de fixation (121a).

Dispositif électronique pouvant étre porté selon la
revendication 2,

ledit élément intermédiaire (129) comprenant au
moins une poulie (329a) disposée sur I'élément de
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liaison (123), et

ledit fil métallique (127b) s’étendant par l'intermé-
diaire de la au moins une poulie (329a) et ladite se-
conde extrémité du fil métallique (127b) étant fixée
a I'élément de liaison (123).

Dispositif électronique pouvant étre porté selon la
revendication 2, ledit élément intermédiaire (129)
comprenant :

un ensemble de liens (429) possédant quatre
parties de jonction (J1, J2, J3, J4) formées par
couplage de quatre liens (429a) devant pouvoir
pivoter les uns par rapport aux autres,

ledit élément d’entrainement (127) comprenant
un filmétallique (429b) congu pour déplacer une
premiére et une deuxieme partie de jonction
(J1, J2), qui sont agencées selon une direction
diagonale I'une par rapport a l'autre parmi les
parties de jonctions, plus proche I'une de I'autre,
et

ladite premiére partie de jonction (J1) étant fixée
au premier élément de port (121a) et ladite
deuxiéme partie de jonction (J2) étant fixée a
I'élément de liaison (123).

Dispositif électronique pouvant étre porté selon la
revendication 8,

ledit fil métallique (429b) s’étendant par l'intermé-
diaire de I'une des premiére et seconde parties de
jonction (J1, J2) de sorte que les extrémités oppo-
sées du fil soient respectivement raccordées adja-
cente aux troisieme et quatri€me parties de jonction
(J3, J4) qui sont positionnées selon une direction
diagonale I'une par rapport a l'autre parmiles parties
de jonction, et

lorsqu’un signal électrique est appliqué, ledit fil mé-
tallique (429b) se contractant de fagon a faire pivoter
les quatre liaisons les unes par rapport aux autres.

Dispositif électronique pouvant étre porté selon 'une
quelconque des revendications précédentes,

ladite unité de port (102, 202) comprenant en outre
un second élément de port (121b, 221b) s’étendant
a partir du corps principal selon une direction s’éloi-
gnant du premier élément de port (121a, 221a), et

ledit élémentde liaison (123, 223) étantlié au second
élément de port (121b) de fagon a maintenir I'unité
de port (102, 202) dans une forme de courbe fermée.

Dispositif électronique pouvant étre porté selon 'une
quelconque des revendications précédentes,

ledit corps principal (101) comprenant au moins un
capteur de signal biométrique (113) disposé sur une
surface de celui-ci, et

lorsque le corps principal (101) est porté sur le corps
de l'utilisateur par I'intermédiaire de I'unité de port,
leditau moins un capteur de signal biométrique (113)
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étant positionné pour faire face au corps de I'utilisa-
teur.

Dispositif électronique pouvant étre porté selon la
revendication 11, ledit au moins un capteur de signal
biométrique (113) étant congu pour détecter au
moins I'un parmi de la pression sanguine, de la va-
riabilité de la fréquence cardiaque, de la surveillance
de fréquence cardiaque, du photopléthysmogram-
me, des caractéristiques de sommeil, de la tempé-
rature cutanée, de la fréquence cardiaque, du débit
sanguin, de la glycémie, de la saturation en oxygene,
de 'onde de pouls ou de I'électrocardiogramme.
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