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(54) WEARABLE  BIOMETRIC INFORMATION MEASUREMENT DEVICE

(57) A biometric information measurement device is
provided. The device includes a substrate unit including
components required for operation of the biometric infor-
mation measurement device, and electrodes for meas-
uring biometric information. The components and the
electrodes are disposed on a single side of the substrate
unit. The device also includes a case having a first sur-

face and a second surface. The first surface is attached
to an attachment pad for attaching the biometric informa-
tion measurement device to a body, and the second sur-
face faces the single side of the substrate unit. The elec-
trodes are each exposed through respective openings in
the first surface.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to a
wearable device, and more particularly, to a wearable
biometric information measurement device that is at-
tached to the user’s body for measuring biometric infor-
mation of the user.

2. Description of the Related Art

[0002] There is a growing need for measurement de-
vices that can identify user biometric information, and
can manage an individual’s health based on the identified
biometric information. These measurement devices have
been provided in the form of bracelets, arm bands, chest
bands, or the like, which can be worn on the user’s body
to constantly measure biometric information. Various
heart rate monitoring products have been created as one
type of measurement device. For example, the user’s
heart rate can be measured through a plurality of elec-
trodes, lead wires, and an electrocardiogram (ECG)
measurement device connected with the same. Howev-
er, such a device can easily loosen or detatch from the
user’s body as a result of the user’s movement, which
may cause an error in the ECG measurement. In addition,
it is inconvenient for the user to carry the ECG measure-
ment device because the connection between the elec-
trodes, the lead wires, and the ECG measurement device
should be maintained all the time. Furthermore, when-
ever the ECG measurement is performed, the electrodes
are required to be attached to the user’s body.
[0003] In addition, the ECG measurement involves a
belt that is worn on the user’s chest. However, this belt
may easily loosen, or may cause a feeling of tightness
around the user’s chest.
[0004] Moreover, ECG patches have been provided to
assist in portability. However, the patches are too big or
too thick to be attached to the user’s body during user
activities, and the attachment of the patches to the body
may not be maintained when the user moves.
[0005] Conventional devices for measuring biometric
information cannot monitor a change in biometric signals
according to the user’s condition. For example, even
though user’s heart rate increases and various physical
changes occur during exercise, the typical measurement
devices record only the biometric information, but cannot
obtain accurate physical information on the user. In ad-
dition, some users need to measure their biometric infor-
mation and the physical status 24 hours a day. For ex-
ample, a user suffering from a heart disease cannot pre-
dict a heart attack, so the user needs to measure a
change in the biometric information 24 hours a day to
inform a third party of the user status information accord-
ing to the biometric change. In addition, in the case of an

irregular heartbeat, the heart rate and the blood pressure
of a patient tend to increase while eating a meal. In this
case, it needs to be determined if the changes in the
heart rate and the blood pressure stem from the meal or
from exercise.

SUMMARY

[0006] The present invention has been made to ad-
dress at least the above problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of the present invention provides
a wearable biometric information measurement device
that is easy to carry and that is small and light to allow
the user to move or work while wearing the device on his
or her body.
[0007] Another aspect of the present invention pro-
vides a wearable biometric information measurement de-
vice by which the user can constantly measure his or her
health status and biometric information, and if any prob-
lem is detected, the user can make an accurate diagnosis
through the measured data to thereby take care of his or
her health, or observe the prognosis later on.
[0008] Another aspect of the present invention pro-
vides a wearable biometric information measurement de-
vice that the user can easily carry, and that can measure
the user biometric information while being in contact with
the user’s body, allowing the user to perform various
physical activities.
[0009] Another aspect of the present invention pro-
vides a wearable biometric information measurement de-
vice that can record the user activities as well as biometric
signals by detecting the biometric information according
to the user’s condition and the user’s physical activities.
[0010] Another aspect of the present invention pro-
vides a wearable biometric information measurement de-
vice that analyzes the biometric signals, based on the
user’s physical activities to provide a healthcare service
that is more accurate and suitable for the user.
[0011] Another aspect of the present invention pro-
vides a wearable biometric information measurement de-
vice that can easily measure an ECG, a degree of stress,
a breathing rate per minute, sleep stages, sleep patterns,
sleep postures, the number of steps, or detection of a fall
to thereby allow the user to identify the measurement
result.
[0012] Another aspect of the present invention pro-
vides a wearable biometric information measurement de-
vice that can be attached to several positions on the chest
of the user, and that is not easily detached during the
movement of the user to minimize user inconvenience
and obtain accurate measurement data.
[0013] Another aspect of the present invention pro-
vides a wearable biometric information measurement de-
vice that can be attached to the user’s body for a long
time to thereby monitor the user biometric information 24
hours a day.
[0014] Another aspect of the present invention pro-
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vides a wearable biometric information measurement de-
vice that enables information on a patient to be shared
with a third party in the case of an emergency in relation
to the patient.
[0015] Another aspect of the present invention pro-
vides a wearable biometric information measurement de-
vice that can accurately detect the user biometric infor-
mation, and that allows the user to recognize errors in
detection values of the biometric information measure-
ment device due to, for example, incorrect attachment of
the biometric information measurement device, low bat-
tery power, or the like.
[0016] In accordance with an aspect of the present in-
vention, a biometric information measurement device is
provided. The device includes a substrate unit including
components required for operation of the biometric infor-
mation measurement device, and electrodes for meas-
uring biometric information. The components and the
electrodes are disposed on a single side of the substrate
unit. The device also includes a case having a first sur-
face and a second surface. The first surface is attached
to an attachment pad for attaching the biometric informa-
tion measurement device to a body, and the second sur-
face faces the single side of the substrate unit. The elec-
trodes are each exposed through respective openings in
the first surface.
[0017] In accordance with another aspect of the
present invention, a biometric information measurement
device is provided. The device includes a measuring de-
vice including a substrate unit on which components,
electrodes, and biometric information measurement
components are mounted. The measuring device also
includes a case that covers the modules, through which
the electrodes are exposed, and to which a disposable
gel pad is attached. The device also includes a dispos-
able gel pad that is attached to the measuring device.
The disposable gel pad includes a pad member having
adhesive for attachment to the case and the user’s body,
and having first openings corresponding to the compo-
nents and second openings corresponding to the elec-
trodes. The disposable gel pad also includes conductive
gel members that are filled in the second openings to
make contact between the electrodes and the user’s
body. The disposable gel pad further includes a mesh
member that is provided within the pad member.
[0018] In accordance with another aspect of the
present disclosure, a method is provided for detecting
health status through a biometric information measure-
ment device and an electronic device. Coupling of a dis-
posable gel pad and a biometric information measure-
ment component that includes a substrate unit provided
with components and electrodes, is detected. Attach-
ment of the disposable gel pad to a user’s body is de-
tected. User biometric information and user status infor-
mation are detected. Biometric information and user sta-
tus information are received by the electronic device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above and other aspects, features, and ad-
vantages of the present disclosure will be more apparent
from the following detailed description when taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a diagram illustrating a wearable biometric
information measurement device, according to an
embodiment of the present invention;
FIG. 2 is a diagram illustrating an exploded perspec-
tive view of a wearable biometric information meas-
urement device, according to an embodiment of the
present invention;
FIGS. 3A to 3E are diagrams illustrating a case that
is hermetically coupled in a wearable biometric in-
formation measurement device, according to an em-
bodiment of the present invention;
FIGS. 4A and 4B are diagrams illustrating a marked
point on the surface of a case in a wearable biometric
information measurement device, according to an
embodiment of the present invention;
FIG. 5 is a diagram illustrating a first surface of a
substrate unit in a wearable biometric information
measurement device, according to an embodiment
of the present invention;
FIG. 6 is a diagram illustrating a wearable biometric
information measurement device in a coupled state,
according to an embodiment of the present inven-
tion;
FIG. 7 is a diagram illustrating a cross-section a
measuring device in a wearable biometric informa-
tion measurement device, according to an embodi-
ment of the present invention;
FIG. 8 is a diagram illustrating a cross-section of a
measuring device that has been bent, in a wearable
biometric information measurement device, accord-
ing to an embodiment of the present invention;
FIG. 9 is a block diagram illustrating a wearable bi-
ometric information measurement device, according
to an embodiment of the present invention;
FIG. 10 is a diagram illustrating a configuration in
which an internal battery is provided on a back sur-
face of a first surface of a substrate unit in a wearable
biometric information measurement device, accord-
ing to an embodiment of the present invention;
FIG. 11 is a diagram illustrating an opposite surface
of the first surface of the substrate unit in the wear-
able biometric information measurement device, ac-
cording to an embodiment of the present invention;
FIG. 12 is a diagram illustrating a notification unit in
a wearable biometric information measurement de-
vice, according to an embodiment of the present in-
vention;
FIG. 13 is a diagram illustrating a measuring device
and a disposable gel pad that is to be attached to
the measuring device in a wearable biometric infor-
mation measurement device, according to an em-
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bodiment of the present invention;
FIG. 14 is a diagram illustrating an exploded per-
spective view of a disposable gel pad in a wearable
biometric information measurement device, accord-
ing to an embodiment of the present invention;
FIG. 15 is a diagram illustrating an exploded per-
spective view of a disposable gel pad in a wearable
biometric information measurement device, accord-
ing to an embodiment of the present invention;
FIG. 16 is a diagram illustrating a substrate unit hav-
ing perception sensors on one side thereof in a wear-
able biometric information measurement device, ac-
cording to an embodiment of the present invention;
FIG. 17 is a diagram illustrating a measuring device,
to which a disposable gel pad has been coupled, in
a wearable biometric information measurement de-
vice, according to an embodiment of the present in-
vention;
FIG. 18 is a diagram illustrating a cross-section of a
measuring device, to which a disposable gel pad has
been attached, in a wearable biometric information
measurement device, according to an embodiment
of the present invention;
FIG. 19 is a diagram illustrating a cross-section of a
measuring device in a bent state, to which a dispos-
able gel pad has been attached, in a wearable bio-
metric information measurement device, according
to an embodiment of the present invention;
FIG. 20 is a diagram illustrating a charging module
for charging a measuring device, in a wearable bio-
metric information measurement device, according
to an embodiment of the present invention;
FIG. 21 is a diagram illustrating a lengthwise cross-
section of a charging module that has accepted a
measuring device therein, in a wearable biometric
information measurement device, according to an
embodiment of the present invention;
FIG. 22 is a diagram illustrating a widthwise cross-
section of a charging module that has accepted a
measuring device therein, in a wearable biometric
information measurement device, according to an
embodiment of the present invention;
FIG. 23 is a diagram illustrating a charging module
in an open state, which has accepted a measuring
device therein, in a wearable biometric information
measurement device, according to an embodiment
of the present disclosure;
FIG. 24 is a diagram illustrating a charging module
in a wearable biometric information measurement
device, according to an embodiment of the present
invention;
FIG. 25 is a diagram illustrating a charging module
in a wearable biometric information measurement
device, according to an embodiment of the present
invention;
FIG. 26 is a diagram illustrating a user who is asleep
wearing a wearable biometric information measure-
ment device, according to an embodiment of the

present invention;
FIG. 27 is a diagram illustrating a user wearing a
wearable biometric information measurement de-
vice while exercising, according to an embodiment
of the present invention;
FIG. 28 is a diagram illustrating a diagram for pro-
viding a healthcare service through a wearable bio-
metric information measurement device, according
to an embodiment of the present invention;
FIG. 29 is a flowchart illustrating a method for de-
tecting the biometric signals and the user status in
a wearable biometric information measurement de-
vice, according to an embodiment of the present in-
vention;
FIG. 30 is a diagram illustrating proper attachment
positions of a wearable biometric information meas-
urement device and interworks thereof with an ex-
ternal electronic device, according to an embodi-
ment of the present invention;
FIG. 31 is a diagram illustrating the display of ECG
signal information detected through a wearable bio-
metric information measurement device on an exter-
nal electronic device, according to an embodiment
of the present invention;
FIG. 32 is a diagram illustrating the display of a user
stress index on an external electronic device through
signal information detected by a wearable biometric
information measurement device, according to an
embodiment of the present invention;
FIG. 33 is a flowchart illustrating a stress analyzing
method, according to an embodiment of the present
invention;
FIG. 34 is a flowchart illustrating detection of health
information in an electronic device that has received
values detected by a wearable biometric information
measurement device, according to an embodiment
of the present invention;
FIG. 35 is a flowchart illustrating a method for meas-
uring the health status through a wearable biometric
information measurement device and an electronic
device, according to an embodiment of the present
invention;
FIG. 36 is a diagram illustrating a perspective view
of a biometric information measurement device, ac-
cording to an embodiment of the present invention;
FIG. 37 is a diagram illustrating an exploded per-
spective view of a biometric information measure-
ment device, according to an embodiment of the
present invention;
FIG. 38 is a diagram illustrating a second exploded
perspective view of a biometric information meas-
urement device, according to an embodiment of the
present invention;
FIG. 39 is a diagram illustrating a front view of a
substrate unit and a battery of a biometric information
measurement device, according to an embodiment
of the present invention;
FIG. 40 is a diagram illustrating a back view of a
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substrate unit and a battery of a biometric information
measurement device, according to an embodiment
of the present invention;
FIG. 41 is a diagram showing that biometric informa-
tion is displayed in the other electronic device using
a recording medium of a biometric information meas-
urement device, according to an embodiment of the
present invention; and
FIG. 42 is a diagram showing the irregular heartbeat
of FIG. 41 in detail, according to an embodiment of
the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE PRESENT INVENTION

[0020] Embodiments of the present invention are de-
scribed in detail with reference to the accompanying
drawings. The same or similar components may be des-
ignated by the same or similar reference numerals al-
though they are illustrated in different drawings. Detailed
descriptions of constructions or processes known in the
art may be omitted to avoid obscuring the subject matter
of the present invention.
[0021] As used herein, the expressions "include", "may
include" and other conjugates refer to the existence of a
corresponding function, operation, or constituent ele-
ment, and do not limit one or more additional functions,
operations, or constituent elements. Further, as used
herein, the terms "include", "have", and their conjugates
are intended merely to denote a certain feature, numeral,
step, operation, element, component, or a combination
thereof, and should not be construed to exclude the ex-
istence of or a possibility of one or more other features,
numerals, steps, operations, elements, components, or
combinations thereof.
[0022] Further, as used herein, the expression "or" in-
cludes any or all combinations of words enumerated to-
gether. For example, the expression "A or B" may include
A, B, or both A and B.
[0023] While expressions including ordinal numbers,
such as, for example, "first" and "second", as used herein,
may modify various constituent elements, such constit-
uent elements are not limited by the above expressions.
For example, the above expressions do not limit the se-
quence and/or importance of the elements. The expres-
sions may be used to distinguish a component element
from another component element. For example, a first
user device and a second user device indicate different
user devices. A first constituent element may be referred
to as a second constituent element, and likewise, a sec-
ond constituent element may also be referred to as a first
constituent element without departing from the scope of
the embodiments of the present invention.
[0024] It should be noted that if it is described that one
component element is "coupled" or "connected" to an-
other component element, the first component element
may be directly coupled or connected to the second com-
ponent, or a third component element may be "coupled"

or "connected" between the first and second component
elements. When one component element is "directly cou-
pled" or "directly connected" to another component ele-
ment, a third component element does not exist between
the first component element and the second component
element.
[0025] The terms used herein are merely for the pur-
pose of describing particular embodiments and are not
intended to limit the embodiments of the present inven-
tion. As used herein, singular forms are intended to in-
clude plural forms as well, unless the context clearly in-
dicates otherwise.
[0026] Unless defined otherwise, all terms used here-
in, including technical terms and scientific terms, have
the same meanings as those commonly understood by
a person of ordinary skill in the art to which the embodi-
ments of the present invention pertain. Such terms as
those defined in a generally used dictionary are to be
interpreted to have the meanings that are the same as
the contextual meanings in the relevant field of art, and
are not to be interpreted to have ideal or excessively for-
mal meanings, unless clearly defined in the embodiments
of the present invention.
[0027] An electronic device, according to an embodi-
ment of the present invention, may have a function that
is provided through various colors emitted depending on
the states of the electronic device, or a function of sensing
a gesture or bio-signal. For example, the electronic de-
vice may be embodied as at least one of a smart phone,
a tablet personal computer (PC), a mobile phone, a video
phone, an e-book reader, a desktop PC, a laptop PC, a
netbook computer, a personal digital assistant (PDA), a
portable multimedia player (PMP), an MP3 player, a mo-
bile medical device, a camera, a wearable device (e.g.,
a head-mounted-device (HMD) such as, for example,
electronic glasses, electronic clothes, an electronic
bracelet, an electronic necklace, an electronic appces-
sory, an electronic tattoo, or a smart watch).
[0028] According to an embodiment of the present in-
vention, the electronic device may be a smart home ap-
pliance having a function serviced by light that emits var-
ious colors depending on the states of the electronic de-
vice, or a function of sensing a gesture or bio-signal. The
smart home appliance, as an example of the electronic
device, may be embodied as at least one of, for example,
a television, a digital versatile disc (DVD) player, an audio
player, a refrigerator, an air conditioner, a vacuum clean-
er, an oven, a microwave oven, a washing machine, an
air cleaner, a set-top box, a television (TV) box, a game
console, an electronic dictionary, an electronic key, a
camcorder, and an electronic picture frame.
[0029] According to an embodiment of the present in-
vention, the electronic device may be embodied as at
least one of a medical appliance (e.g., magnetic reso-
nance angiography (MRA), magnetic resonance imaging
(MRI), computed tomography (CT), and ultrasonic ma-
chines), navigation equipment, a global positioning sys-
tem (GPS) receiver, an event data recorder (EDR), a
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flight data recorder (FDR), an automotive infotainment
device, electronic equipment for ships (e.g., ship naviga-
tion equipment and a gyrocompass), avionics, security
equipment, a vehicle head unit, an industrial or home
robot, an automatic teller machine (ATM) of a banking
system, and a point of sales (POS) of a shop.
[0030] According to an embodiment of the present in-
vention, the electronic device may be embodied as at
least one of a part of furniture or a building/structure, an
electronic board, an electronic signature receiving de-
vice, a projector, and various kinds of measuring instru-
ments (e.g., a water meter, an electric meter, a gas meter,
and a radio wave meter), each of which has a function
that is provided through various colors emitted depending
on the states of the electronic device or a function of
sensing a gesture or bio-signal. The electronic device,
according to an embodiment of the present invention may
be a combination of one or more of the aforementioned
various devices. Further, the electronic device, according
to an embodiment of the present invention, may be a
flexible device. Further, it will be apparent to those skilled
in the art that the electronic device is not limited to the
aforementioned devices.
[0031] The term "user", as used herein, may indicate
a person who uses an electronic device or a device (e.g.,
an artificial intelligence electronic device) that uses an
electronic device.
[0032] FIG. 1 is a diagram illustrating a wearable bio-
metric information measurement device, according to an
embodiment of the present invention. FIG. 2 is a diagram
illustrating an exploded perspective view of the wearable
biometric information measurement device, according to
an embodiment of the present invention.
[0033] Referring to FIGS. 1 and 2, a wearable biometric
information measurement device may be defined nar-
rowly or broadly. The wearable biometric information
measurement device defined narrowly may refer to de-
vices necessary for only detecting the user biometric in-
formation. Namely, the wearable biometric information
measurement device of a narrow meaning may refer to
a measuring device 100 including a case 110 and a sub-
strate unit 120. Specifically, the biometric information
measurement device of a narrow meaning may denote
the measuring device 100 that is configured by eliminat-
ing a disposable gel pad 200 from the wearable biometric
information measurement device of a broad meaning.
[0034] On the contrary, the wearable biometric infor-
mation measurement device 10 defined broadly may re-
fer to all devices capable of measuring the user biometric
information. For example, the wearable biometric infor-
mation measurement device in a broad sense may in-
clude the measuring device 100 mentioned above, and
the disposable gel pad 200 which is temporarily com-
bined with the measuring device 100. Specifically, the
wearable biometric information measurement device
may be configured as a combined structure of the meas-
uring device 100 and the disposable gel pad 200. Thus,
the user may wear the measuring device 100 combined

with the disposable gel pad 200 on his or her body to
thereby detect the user biometric information.
[0035] As described above, the wearable biometric in-
formation measuring device, according to an embodi-
ment of the present invention, may include a measuring
device 100 that includes the case 110 and the substrate
unit 120. In addition, the measuring device 100 may in-
clude an internal battery 150 that supplies power.
[0036] The case 110 may be equipped with the sub-
strate unit 120 therein to be sealed. In addition, an at-
tachment surface 115 is provided on one surface of the
case 110, to which the disposable gel pad 200 is at-
tached. As will be described in detail below, according
to an embodiment of the present invention, elements,
such as modules M1 and M2, electrodes 131, 132, and
133, or connection ports 140, are positioned on one sur-
face of the substrate unit 120 (hereinafter, referred to as
"the first surface S1"), and the attachment surface 115
is configured to cover the first surface S1. The attachment
surface 115 is configured to cover the modules M1 and
M2, and to expose electrodes 131, 132, and 133. How-
ever, gaps between the attachment surface 115 and the
exposed electrodes 131, 132, and 133 or the connection
ports 140 may be sealed to prevent the inflow of the im-
purities.
[0037] As described above, the electrodes 131, 132,
and 133 or the connection ports 140 mounted on the first
surface S1 of the substrate unit 120 are hermetically ex-
posed through the surface of the case 110. The config-
uration of the case 110 and the electrodes 131, 132, and
133, and the connection ports 140, which are hermeti-
cally coupled to each other as one piece, may prevent
the inflow of water or sweat to protect elements therein
when the user carries the wearable biometric information
measurement device or attaches the same to the user’s
body.
[0038] Exposure openings 115a and protrusion surfac-
es 115b and 115c are formed on the attachment surface
115.
[0039] The exposure openings 115a are configured to
allow the electrodes 131, 132, and 133 to be hermetically
exposed through the surface 115 of the exposure open-
ings 115a. According to the embodiment of the present
invention, three electrodes 131, 132, and 133 are illus-
trated as mounted on the substrate unit 120, so three
exposure openings 115a are formed on the attachment
surface 115. The inner circumference surfaces of the ex-
posure openings 115a and the outer circumference sur-
faces of the electrodes may be sealed tightly. According-
ly, since the electrodes 131, 132, and 133, which are
exposed through the attachment surface 115, and the
exposure openings 115a are coupled in a sealed manner,
the inflow of impurities between the same may be pre-
vented. For example, conductive gel members 230 of the
disposable gel pad 200 may make contact with the sur-
face of the electrodes 131, 132, and 133. In this case,
the inflow of the conductive gel members 230 to the inside
of the case 110 through the gaps between the electrodes
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131, 132, and 133 and the exposure openings 115a may
be prevented.
[0040] The protrusion surfaces 115b and 115c are po-
sitioned to correspond to the modules M1 and M2. The
modules M1 and M2 are arranged between the elec-
trodes 131, 132, and 133 so that the protruding surfaces
115b and 115c are formed adjacent to the exposure
openings 115a. In addition, the modules M1 and M2 are
mounted on the first surface S1 of the substrate unit 120
to protrude from the same, so the protruding surfaces
115b and 115c are formed to protrude higher than the
attachment surface 115 to form module spaces (MS) for
the modules M1 and M2. The embodiment of FIGS. 1
and 2 has two modules, i.e., the first module M1, and the
second module M2, first protruding surface 115b pro-
trudes from the attachment surface 115 to form a module
space (MS) for the first module M1, and second protrud-
ing surface 115c protrudes from the attachment surface
115 to form a module space (MS) for the second module
M2.
[0041] FIGS. 3A to 3E are diagrams illustrating the
case that is hermetically coupled, in a wearable biometric
information measurement device, according to an em-
bodiment of the present invention.
[0042] Referring to FIG. 3A, the case 110, according
to an embodiment of the present invention, is vacuum-
formed as one piece to hermetically enclose the sub-
strate unit 120 therein. That is, the case 110 is vacuum-
formed to enclose the substrate unit 120 so that a body
111 and a bottom member 112 are configured as one
piece without a connection seam between them. As will
be described in greater detail below, the body 111 may
be vacuum-formed on the substrate unit 120 to enclose
the substrate unit 120, and the bottom member 112 may
be vacuum-formed separately. The body 111 and the
bottom member 112 may then be fit together. According-
ly, the case 110 may be configured as if it is one piece.
[0043] Referring to FIGS. 3B and 3C, as described
above, the case 110 includes the body 111 and the bot-
tom member 112, which are hermetically coupled to each
other. The body 111 has an attachment surface 115 on
one side, and an opposite surface of the attachment sur-
face 115 is open. The body 111 is vacuum-formed on
the substrate unit 120 so that the first surface S1 of the
substrate unit 120 and the attachment surface 115, i.e.,
the exposure openings 115a and the electrodes 131,
132, and 133, are configured as sealed, and the modules
M1 and M2 are received in the module spaces (see FIG.
7) formed by the protruding surfaces 115b and 115c. The
bottom member 112 may be vacuum-formed separately
from the body 111, and may be hermetically coupled to
the back surface of the body 111. The body 111 and the
bottom member 112 may be hermetically coupled to each
other by a vacuum-formation.
[0044] More specifically, referring to a connection be-
tween the bottom member 112 and the body 111, a cou-
pling surface 112b, to which the end of the body 111 is
coupled, is provided on the edge of the bottom member

112, and an inner stepped surface 112a, which is higher
than the coupling surface 112b, is formed adjacent to the
coupling surface 112b. Therefore, when the bottom
member 112 is coupled to the body 111, the protruding
inner stepped surface 112a of the bottom member 112
makes tight contact with the inner surface of the body
111 to fit on the back of the body 111. Thus, the body
111 and the bottom member 112 may be sealed due to
a difference in height between them through a tight cou-
pling. That is, the body 111 and the bottom member 112
may be coupled by the tight contact between the inner
stepped surface 112a and the inner surface of the body
111, as well as by a connection of the coupling surface
112b, to thereby prevent the inflow of impurities or water.
As described above, the coupling surface 112b may be
vacuum-formed on the body 111 to be sealed. In another
embodiment, as shown in FIG. 3C, the bottom member
112 and the body 111 may be coupled by the coupling
member 113, such as double sided tape, which is inter-
posed between the coupling surface 112b and the body
111.
[0045] In addition, as shown in FIG. 3D, the configu-
ration of the body 111 and the bottom member 112, which
has the coupling surface 112b and the inner stepped sur-
face 112a, further includes a fastening structure provided
in the body 111 and the coupling surface 112b. More
specifically, the fastening structure includes a protrusion
111a and a fitting groove 112d for hermetically coupling
the body 111 and the coupling surface 112b of the bottom
member 112. The protrusion 111a may be formed at the
edge of the back surface of the body 111, and the fitting
groove 112d may be formed on the coupling surface 112b
of the bottom member 112 to correspond to the protrusion
111a, so that the protrusion 111a fits into the fitting groove
112d. Therefore, when the body 111 that is vacuum-
formed on the substrate unit 120 as one piece is coupled
to the bottom member 112 that is separately vacuum-
formed, the body 111 rests on the coupling surface 112b,
and the protrusion 111a fits into the fitting groove 112d.
That is, when the bottom member 112 is coupled to the
back surface of the body 111, the protrusion 111a elas-
tically fits into the fitting groove 112d. Thus, the body 111
and the bottom member 112 are sealed by the coupling
of the protrusion 111a and the fitting groove 112d, and
the contact between the inner stepped surface 112a and
the inner surface of the body 111, as well as the coupling
surface 112b. In addition, as shown in FIG. 3E, the cou-
pling member 113, such as a double-sided tape, may be
interposed between the coupling surface 112b and the
body 111. The coupling member 113 may enhance the
sealing reliability. In addition, although the protrusion
111a is provided on the body 111, and the fitting groove
112d is provided on the bottom member 112 in the
present embodiment, they may be configured in reverse.
For example, the protrusion 111a may be provided on
the bottom member 112, and the fitting groove 112d may
be on the body 111. Although various examples for cou-
pling the case 110 are described above, a structure and
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a coupling method of the case 110 are not limited thereto,
and the coupling structure or the shape of the case may
be modified or altered as long as the case can enclose
the substrate unit 120 and can provide a waterproof func-
tion. The bottom member 112 may have an accepting
recess 112X and a switch-accepting recess 112Y, which
are formed thereon. The accepting recess 112X may ac-
cept the internal battery 150 provided on the back of the
substrate unit 120, and the switch-accepting recess 112Y
may accept a switching unit 125 provided on the back of
the substrate unit 120, as described in greater detail be-
low.
[0046] The case 110 may be made of an elastic mate-
rial, which provides a sealing function, such as, for ex-
ample, a rubber-based material, an urethane-based ma-
terial, or an elastomer-based material, which are elastic
and enable the case 110 to be flexible according to the
movement of the user while it is attached to the user’s
body. In addition, the case 110 may be made of a non-
conductive material, or an insulating material, for exam-
ple, an insulating resin. In addition, the case 110, accord-
ing to an embodiment of the present invention, may have
various shapes, including a rectangle, according to the
connection status of substrates 121a, 121b, 121c, and
121d of the substrate unit 120.
[0047] FIGS. 4A and 4B are diagrams illustrating a
marked point on the surface of the case in a wearable
biometric information measurement device, according to
an embodiment of the present invention.
[0048] Referring to FIGS. 4A and 4B, a marked point
160 is provided on the surface of the case 110 to show
an attachment reference point so that the user identifies
a direction and a position of the measuring device 100
that is to be attached to the user’s body. For example,
the electrodes 131, 132, and 133 may be disposed, with
the modules M1 and M2 interposed between them, on
the substrate unit 120, according to an embodiment of
the present invention. The user biometric information,
such as an ECG, may be detected through a potential
difference between center electrode 131 as a reference
electrode, and the electrodes 132 and 133 on both sides
thereof. In attaching the measuring device 100 to the
user’s body part close to the heart for measuring an ECG,
if the measuring device 100 is attached in a reversed
direction, an ECG data graph may be displayed in re-
verse, compared with a normal measurement graph. Al-
though the user can recognize incorrect attachment of
the measuring device through the reversed display of the
biometric information, such as ECG data, the marked
point 160 can inform the user of the attachment direction
of the measuring device 100 in advance. Furthermore,
repeated incorrect attachment of the measuring device
100 may lower the adhesive strength of an attachment
member with respect to the user’s body. As described in
greater detail below, the attachment force of a pad mem-
ber, which is to be attached to the user’s body, may be
different according to adhesive materials thereof when it
is reused. Also, as described in greater detail below, a

silicon-based adhesive or an urethane-based adhesive
may be used as the material of the pad member, accord-
ing to an embodiment of the present invention. In this
case, the attachment force of the urethane-based adhe-
sive may be considerably lowered when it is reused,
whereas the attachment force of the silicon-based adhe-
sive may remain even when it is reused, so it can be used
repeatedly. However, there may be a difference in the
price between the silicon-based adhesive and the ure-
thane-based adhesive.
[0049] The marked point 160, according to an embod-
iment of the present invention, is printed on the surface
of the case 110, as shown in FIG. 4A, or is provided in
the form of a plurality of protrusions, as shown in FIG.
4B to indicate its position, but the present disclosure is
not limited thereto. Any configuration, which can inform
the user of the correct attachment status of the biometric
information measurement device 10, when it is attached
to the user’s body, may be applied to the present inven-
tion.
[0050] FIG. 5 is a diagram illustrating a first surface of
the substrate unit in the wearable biometric information
measurement device, according to an embodiment of the
present invention. FIG. 6 is a diagram illustrating a back
surface of the substrate unit 120 in the wearable biometric
information measurement device, according to an em-
bodiment of the present invention.
[0051] Referring to FIGS. 5 and 6, the substrate unit
120 is enclosed in the case 110. The substrate unit 120
has the first surface S1 on which biometric information
measurement members A (referred to as "biometric in-
formation measurement modules A," see FIG. 9), such
as the modules M1 and M2, and the electrodes 131, 132,
and 133, or connection ports 140 are mounted, and the
opposite surface of the first surface S1. The first surface
S1 faces the attachment surface 115, and faces the us-
er’s body when the measuring device 100 is attached to
the user’s body.
[0052] The substrate unit 120, according to an embod-
iment of the present invention, includes the substrates
121a, 121b, 121c, 121d, and 121e, and flexible circuit
boards 122 electrically connecting the substrates.
[0053] The substrates 121a, 121b, 121c, 121d, and
121e are disposed adjacent to each other so that the
modules M1 and M2, and the electrodes 131, 132, and
133 are arranged to alternate with each other. In addition,
the substrates 121a, 121b, 121c, 121d, and 121e are
electrically connected with each other through the flexible
circuit boards 122 interposed between them. It is as-
sumed that the first substrate 121a is in the leftmost po-
sition, and the second to the fifth substrates 121b, 121c,
121d, and 121e are arranged from the first substrate 121a
to the right in sequence, in FIG. 5.
[0054] As described above, the biometric information
measurement modules A, such as the modules M1 and
M2, and the electrodes 131, 132, and 133, or elements,
such as the connection ports 140 may be mounted on
the first surface S1 of the substrate unit 120. Particularly,
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according to an embodiment of the present invention, the
modules M1 and M2, and the electrodes 131, 132, and
133 may be arranged to alternate with each other on the
first surface S1 of the substrate unit 120 The first to the
third electrodes 131, 132, and 133 may be positioned at
the center and at both ends of the substrate unit 120,
respectively, and the modules M1 and M2 may be posi-
tioned between the same. Accordingly, first electrode 131
is mounted on the first surface S1 of the third substrate
121c at the center of the substrate unit. Second electrode
132 is mounted on the first surface S1 of the first substrate
121a. Third electrode 133 is mounted on the first surface
S1 of the fifth substrate 121e. That is, the second elec-
trode 132, the first electrode 131, and the third electrode
133 are mounted on the first substrate 121a, the third
substrate 121c, and the fifth substrate 121e, respectively.
In addition, first module M1 is mounted between elec-
trodes, i.e., on the second substrate 121b between the
first substrate 121a having the second electrode 132
thereon and the third substrate 121c having the first elec-
trode 131 thereon. The second module M2 is mounted
between electrodes, i.e., on the fourth substrate 121d
between the third substrate 121c having the first elec-
trode 131 thereon and the fifth substrate 121e having the
third electrode 133 thereon.
[0055] Although this embodiment of the present inven-
tion describes three electrodes (hereinafter, referred to
as "three channels") that detect the biometric information
signals, the present invention is not limited thereto. For
example, two electrodes (hereinafter, referred to as "two
channels") may detect the biometric information signals.
[0056] As described above, the modules M1 and M2,
and the electrodes 131, 132, and 133 are mounted on
the first surface S1 of the substrate unit 120, and the
connection ports 140 that are electrically connected with
external ports are mounted on the same. As will be de-
scribed in greater detail below, perception sensors 190
for detecting the attachment of the disposable gel pad
200 may also be provided (see FIG. 16). The connection
ports 140 may be exposed hermetically through the at-
tachment surface 115 to be thereby electrically connect-
ed with an external device. Since the connection ports
140 are provided on the first substrate S1, they may not
be contaminated except for when they are connected
with the external device. More specifically, when the user
attaches the measuring device 100 to his or her body, a
disposable gel pad 200 may be attached to the attach-
ment surface 115. Accordingly, the attachment surface
115 is not exposed to the outside because the disposable
gel pad 200 is attached onto the same, and the connec-
tion ports 140 are attached to one side of the disposable
gel pad 200 not to be exposed to the outside. For exam-
ple, even when the user takes a shower while the meas-
uring device 100 is attached to the user’s body, the con-
nection ports 140 may be covered by the disposable gel
pad 200 and are not exposed to the outside. The con-
nection ports 140, according to an embodiment of the
present invention, may be configured as a charging con-

nection ports 140 for charging the internal battery 150,
which will be described in greater detail below. However,
the connection ports 140 are not limited to the charging
connection ports 140, and may be modified and altered.
For example, the connection ports 140 may be connected
with ports of the external device to perform data pairing
of the measuring device 100 with the external device, or
vice versa.
[0057] FIG. 7 is a diagram illustrating a cross-section
of a measuring device in a wearable biometric informa-
tion measurement device, according to an embodiment
of the present invention. FIG. 8 is a diagram illustrating
a cross-section of a measuring device that has been bent,
in a wearable biometric information measurement de-
vice, according to an embodiment of the present inven-
tion.
[0058] Referring to FIGS. 7 and 8, the flexible circuit
boards 122 are provided between the substrates 121a,
121b, 121c, 121d, and 121e, more specifically, between
the first substrate 121a and the second substrate 121b,
between the second substrate 121b and the third sub-
strate 121c, between the third substrate 121c and the
fourth substrate 121d, and between the fourth substrate
121d and the fifth substrate 121e. The flexible circuit
boards 122 allow the substrates 121a, 121b, 121c, 121d,
and 121e to be bent or transformed with electrical con-
nections between them. If the substrate unit 120, accord-
ing to an embodiment of the present invention, is config-
ured as the hard body 111, it is difficult to bend or trans-
form the hard substrate unit according to the curvature
of the body or the movement of the user while it is at-
tached to the user’s body. In an embodiment of the
present invention, the plurality of hard substrates 121a,
121b, 121c, 121d, and 121e are connected through the
flexible circuit boards 122 so that the substrates 121a,
121b, 121c, 121d, and 121e can be easily bent or trans-
formed. Therefore, the measuring device 100 may be
attached to curved body parts, and may be transformed
according to the movement of the user. Thus, the relia-
bility of attachment of the wearable biometric information
measurement device 10 can be enhanced, and user con-
venience in activities while wearing the wearable biomet-
ric information measurement device can be maximized.
Although the measuring device 100 is shown to be con-
vexly bent in the present embodiment, it is not limited
thereto. For example, the measuring device 100 may be
concavely bent, and it is obvious that the measuring de-
vice 100 may be bent in various forms according to the
movement of the user while wearing the same.
[0059] Since the electrodes 131, 132, and 133, and
the modules M1 and M2 are mounted on the same side,
i.e., the first surface S1 of the substrate unit 120, accord-
ing to an embodiment of the present invention, the size
and thickness of the wearable biometric information
measurement device may be decreased. Particularly, the
measuring device 100 (i.e., the case 110) has a horizontal
(X-axial) length of 50 ∼ 70 mm, a vertical (Y-axial) length
of 18 ∼ 30 mm, and a (Z-axial) thickness of 2.5 - 3.7 mm,
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and even though the disposable gel pad 200 is coupled
to the measuring device 100, there is no difference in the
(Z-axial) thickness, which still remains in the range of 2.5
- 3.7 mm. Therefore, the user can conveniently carry the
measuring device, and if necessary, the user may attach
the measuring device to his or her body to measure and
record the user’s health information (see FIG. 1).
[0060] As described above, the electrodes 131, 132,
and 133 mounted on the first surface S1 of the substrate
unit 120 may be exposed through the attachment surface
115, and the modules M1 and M2 may be accepted in
the module spaces (MS) inside the first and the second
protruding surfaces 115b and 115c.
[0061] According to an embodiment of the present in-
vention, three or more electrodes 131, 132, and 133 may
be adopted. For example, in order to measure an ECG,
a reference electrode {a right-leg (RL) electrode}, a right-
arm (RA) electrode, and a left-arm (LA) electrode may
be provided. The first electrode 131 may be configured
as the reference electrode, and the second electrode 132
and the third electrode 133 may be configured as detec-
tion electrodes, i.e., the RA electrode and the LA elec-
trode, which are provided on both sides of the reference
electrode to detect a potential difference. As set forth
above, the electrodes 131, 132, and 133, according to
an embodiment of the present invention, may measure
the biometric signal generated by a physiological poten-
tial difference of the body. In addition, the electrodes 131,
132, and 133, according to an embodiment of the present
invention, may measure an electromyogram (EMG), an
electroencephalogram (EEG), a galvanic skin reflex
(GSR), and an electrooculography (EOG), as well as an
ECG.
[0062] The modules M1 and M2 mounted on the first
surface S1 of the substrate unit 120 may include a trans-
mitting/receiving module, an analog front-end processing
module, a controller 170, one or more detecting modules
(hereinafter, referred to as "detecting sensors"), and a
memory module. In the this embodiment of the present
invention, the first module M1 on the first surface S1 of
the second substrate 121b includes the transmitting/re-
ceiving module, and the second module M2 on the first
surface S1 of the fourth substrate 121 d includes the an-
alog front-end processing module, the controller 170, the
detecting sensors, or the memory module. However, the
mounting position and the arrangement of the modules
M1 and M2 may be modified or changed in various ways.

FIG. 9 is a block diagram illustrating a wearable bi-
ometric information measurement device, according
to an embodiment of the present invention.
FIG. 9 shows the configuration of the modules M1
and M2 among the biometric information measure-
ment modules "A" including the electrodes 131 and
132, or the modules M1 and M2. First, the analog
front-end processing module in the configuration of
the modules M1 and M2 may be positioned on the
first surface S1 of the fourth substrate 121d.

[0063] The analog front-end processing module may
process ECG signals from the user, which are measured
through the electrodes 131, 132, and 133. That is, when
the analog biometric signals are detected through the
electrode 131, 132, and 133, the analog front-end
processing module may convert the biometric signal into
digital biometric signal data.
[0064] The analog front-end processing module may
include an analog signal processing unit, an analog/dig-
ital (A/D) converter, a digital signal processing unit, or
the like. The analog signal processing unit may include
an amplifier that amplifies weak signals of the body, which
are detected by the electrodes 131, 132, and 133, and a
filter that eliminates noise resulting from the biometric
signal measurement. The A/D converter may convert an-
alog biometric signals transmitted from the analog signal
processing unit into digital biometric signal data. The dig-
ital signal processing unit may process the digital bio-
metric signal data received from the A/D converter
through a specific digital calculating operation (e.g., fast
Fourier transform (FFF) calculation, differential calcula-
tion, or averaging calculation).
[0065] The detecting sensors, according to an embod-
iment of the present invention, may be mounted on the
first surface S1 of the fourth substrate 121d to be adjacent
to the analog signal processing unit. The detecting sen-
sor may be configured to detect user activities or various
user states. A single user environment may be detected
by a single detecting sensor, and a plurality of user en-
vironments may be detected by a plurality of detecting
sensors. The plurality of detecting sensors may detect
different user status information values (e.g., a biometric
signal detection value, an acceleration sensor detection
value, or a temperature/humidity sensor detection value
according to the movement of the user). The detection
values may be combined to create user status informa-
tion. For example, if the heart rate has been increased,
and furthermore, if the acceleration sensor has detected
a signal of fast walking (running) from the user, the in-
crease in the heart rate may be determined to stem from
the user exercise.
[0066] The detecting sensor, according to an embod-
iment of the present disclosure, may be at least one of
an acceleration sensor, a humidity sensor, a temperature
sensor, or a sound detecting sensor, or a combination
thereof. For example, the acceleration sensor, i.e., a
three-axis acceleration sensor, may detect X-axis, Y-ax-
is, and Z-axis data of the user according to the user ac-
tivities, and may measure a change in the user posture
due to physical activities, such as, for example, walking,
running, the number of steps, fainting, falling, tripping, or
the like, through the measured values. The measured
data may help in preventing diseases related to the user’s
lifestyle, for example, metabolic syndrome, diabetes,
high blood pressure, hyperlipidemia, or the like.
[0067] The temperature sensor may detect the body
temperature of the user or the temperature of an external
environment, and may determine a change in the body
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temperature, and the environment of the user through
the detected values.
[0068] The humidity sensor may detect the humidity of
an environment, or the user status through sweat of the
user, and may identify the user activities, such as, for
example, exercising, hot-bathing, taking a shower, or the
like, through the detected values.
[0069] In addition, the sound detecting sensor may de-
tect sounds, for example, eating-sounds, from the user,
or external sounds. For example, people with diabetes
need to frequently check blood sugar that is different be-
fore and after eating. Thus, in the case of adopting the
sound detecting sensor, it can be recognized whether a
blood sugar value has been measured before or after
eating in addition to the monitoring of the blood pressure.
In addition, in the case of people having an irregular
heartbeat, the heart rate and the blood pressure tend to
increase during eating. Therefore, it can be checked
whether data of the heart rate or the blood pressure has
been measured before or after eating.
[0070] As described above, various detecting sensors
or a plurality of detecting sensors may be adopted. The
data values detected by the sensors may be combined
together to measure the user status. For example, when
adopting the acceleration sensor and the tempera-
ture/humidity sensor, the acceleration sensor may detect
the user status related to the user’s posture or movement,
and the temperature/humidity sensor may detect a
change in the body temperature of the user, a change in
humidity, such as a sweat of the user, or the temperature
and the humidity of the environment. According to the
detected values of the acceleration sensor and temper-
ature/humidity sensor, a change in the biometric signals
may be detected. For example, when the user exercises,
the acceleration sensor and the temperature/humidity
sensor may detect a change in the user’s body so that a
change in the biometric signals may be detected as well.
The user status, such as the biometric signal change
during exercise, may be determined by a combination of
the detected values, which provides more accurate de-
tection data according to the movement of the user.
[0071] In addition, the user status or the health status
may be detected by a combination of the detected values
and the biometric signal values as well as by a combina-
tion of the detected values of the detecting sensors. For
example, the heart rate and the blood pressure of people
having an irregular heartbeat tend to increase during eat-
ing, as set forth above. When adopting the sound detect-
ing sensor, a value detected by the sound detecting sen-
sor, which detects the eating sound, and a signal value
detected by the biometric information member are com-
bined to thereby obtain the accurate data on the user
status, which shows that the increase in the heart rate
and the blood pressure of the irregular heartbeat patient
has been caused by the eating.
[0072] The user status, such as physical activities of
the user, may be converted into data through the biomet-
ric signal detecting values measured by the biometric

information measurement module "A" and the detected
values of the detecting sensors to thereby analyze the
biometric signal change according to the physical activ-
ities of the user. In addition, the biometric signals may
be analyzed based on the user status, such as the phys-
ical activities, through the detected values of the detect-
ing sensors to thereby provide a healthcare service that
is more accurate and suitable for the user.
[0073] Here, "user status" includes body information,
such as the user’s posture, physical activity information,
external environment information, or the like. That is, the
user status encompasses the user’s lifestyle and life en-
vironment.
[0074] The memory module may store and manage
the biometric signal data and the user status information
data obtained through the electrodes 131, 132, and 133,
or the detecting module. The memory module may be a
RAM and/or a flash memory.
[0075] The transmitting/receiving module may be con-
figured to share the detected value data with a separate
electronic device 400. The transmitting/receiving module
may include at least one of a Bluetooth module, a near
field communication (NFC) module, or a WiFi module to
thereby make a data pairing with the external electronic
device 400. In addition, the transmitting/receiving module
may transmit data to the external electronic device 400
through a short-range communication devices, such as
an radio frequency (RF) system, a wireless local area
network (WLAN), or Zigbee. That is, the measuring de-
vice 100 may share the health information monitoring
result of the user (an ECG, a stress index, a breathing
rate per minute, which are measured by the ECG sensor,
or a sleep pattern and the number of steps, which are
measured by the accelerated sensor) with the electronic
device 400, such as smart phones, through the transmit-
ting/receiving module, so that the user can measure and
check his or her health information anytime and any-
where.
[0076] A controller 170 may receive the biometric in-
formation signals detected by the electrodes 131, 132,
and 133, or the detected values of the detecting modules
to store the biometric information data and the user status
information data in the memory module, or may control
the transmitting/receiving module to transmit and receive
the data to and from the separate electronic device 400
(see FIG. 31).
[0077] In addition, the controller 170 may create indi-
vidual user ID profiles (hereinafter, referred to as "indi-
vidual user profiles"), based on the received biometric
information signals or the user status information, or to
store and manage the data that has been measured and
analyzed in the measuring device 100 using the created
individual user profile.
[0078] FIG. 10 is a diagram illustrating a configuration
in which the internal battery is provided on the opposite
surface of the substrate unit in the wearable biometric
information measurement device, according to an em-
bodiment of the present invention. FIG. 11 is a diagram
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illustrating the opposite surface of the substrate unit in
the wearable biometric information measurement device,
according to an embodiment of the present invention.
[0079] Referring to FIGS. 10 and 11, the opposite sur-
face of the first surface S1 of the substrate unit 120 (here-
inafter, referred to as a back surface of the substrate unit
120) may be provided with the internal battery 150 for
supplying power to the biometric information measure-
ment modules "A", a switching unit 125 for turning on/off
the measuring device 100, and a notification unit 180 for
indicating the charging status of the internal battery 150
and the on/off state of the switching unit 125, or informing
of malfunction of the measuring device 100.
[0080] The internal battery may be mounted on the
back surface of the substrate unit 120 to be enclosed
inside the case 110 together with the substrate unit 120,
and may be a rechargeable battery. In addition, the in-
ternal battery is electrically connected with the switching
unit 125, as described in greater detail below, so that the
supply of power from the internal battery 150 to the bio-
metric information measure modules may be controlled
according to the manipulation of the switching unit 125.
As described above, the connection ports 140 may be
provided in the first surface S1 of the substrate unit 120
to be connected with a charging module 300 to charge
the internal battery 150. The connection port 140 makes
a contact with a connection pin 340 of the charging mod-
ule 300 to charge the internal battery 150, as will be de-
scribed in greater detail below.
[0081] The switching unit 125 turns the measuring de-
vice 100 on or off. The switching unit 125, according to
an embodiment of the present invention, may be config-
ured as mechanical buttons.
[0082] The notification unit 180 may be provided on
the back surface of the substrate unit 120, and may in-
dicate the charging status or the remaining power of the
internal battery 150 when charging the internal battery
150, or inform of a malfunction of the measuring device
100. The notification unit 180 may inform the user of the
information by at least one of a visual method, an acoustic
method, or a tactile method. For example, the notification
unit may be configured as an optical module, such as
light emitting diodes (LEDs), an acoustic module for emit-
ting a sound through a speaker, or a vibrating module for
generating vibration such as, for example, haptics. Al-
though the notification unit 180 is configured as at least
one of the optical module, the acoustic module, or the
vibrating module in this embodiment, the present inven-
tion is not limited thereto, and the notification unit 180
may be modified and changed in various ways. For ex-
ample, the optical module may be provided together with
the acoustic module, or the optical module and the vi-
brating module may be provided together.
[0083] The notification unit 180 is provided in the wear-
able biometric information measurement device 10 to in-
form of the status thereof. However, the notification unit
180 may be provided as a notification module to allow
the external electronic device 400 to display the status

of the wearable biometric information measurement de-
vice 10, e.g., the charging status or the remaining power
of the internal battery, or a malfunction of the measuring
device.
[0084] FIG. 12 is a diagram illustrating a notification
unit in a wearable biometric information measurement
device, according to an embodiment of the present in-
vention.
[0085] Referring to FIG. 12, the notification unit 180,
as described above, may be recognized by the user
through the measuring device 100, whereas the notifica-
tion unit 180, according to this embodiment, may be con-
figured to inform of the status of the measuring device
100 through the separate electronic device 400 that in-
terworks with the measuring device 100. That is, the in-
formation signals for the driving of the measuring device
100, the charging status of the internal battery 150, or
malfunction of the measuring device 100 may be applied
to the notification module 180 according to the on/off-
state of the switching unit 125. The signal applied to the
notification module 180 is transferred to the controller
170, and the controller may control the transmitting/re-
ceiving module to transmit the information to the elec-
tronic device 400. The electronic device 400 that has
received the information may display the information on
the screen, and may further drive the notification means,
such as a vibration and a sound to thereby allow the user
to recognize the same.
[0086] FIG. 13 is a diagram illustrating a measuring
device and disposable gel pad that is to be attached to
the measuring device, in a wearable biometric informa-
tion measurement device, according to an embodiment
of the present invention. FIG. 14 is a diagram illustrating
an exploded perspective view of the disposable gel pad,
in a wearable biometric information measurement de-
vice, according to an embodiment of the present inven-
tion.
[0087] Referring to FIGS. 13 and 14, a disposable gel
pad 200 includes a pad member 210 and conductive gel
members 230. In addition, the disposable gel pad 200
may further include a mesh member 220 and film covers
250.
[0088] Both surfaces of the pad member 210 are pro-
vided with an adhesive to be attached to the attachment
surface 115 and the body, respectively. The pad member
210 has receiving openings 213 and through openings
214.
[0089] The receiving openings 213 may receive the
first and the second protruding surfaces 115b and 115c
when the disposable gel pad 200 is attached to the at-
tachment surface 115, and the receiving openings 213
have a similar size to the first and the second protruding
surfaces 115b and 115c to allow the first and the second
protruding surfaces 115b and 115c to be inserted into
the receiving openings 213. The receiving openings 213,
according to an embodiment of the present invention,
may be shaped into rectangles to correspond to the
shape of the first and the second protruding surfaces
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115b and 115c. However, the receiving openings 213
may be variously modified and changed in shape.
[0090] As will be described in greater detail below, the
pad member 210 includes the first pad portion 211 and
the second pad portion 212, and the receiving openings
213 are provided in the first pad portion 211. That is, the
first pad portion 211 has the receiving openings 213 that
are formed through the first pad portion 211 at the posi-
tions corresponding to the first protruding surface 115b
and the second protruding surface 115c, and the second
pad portion 212 is configured to cover the receiving open-
ings 213. The through openings 214 may be formed as
holes penetrating through the pad member 210 so that
the through openings 214 can be connected with the elec-
trodes 131, 132, and 133 when the disposable gel pad
200 is attached to the attachment surface 115. In order
to allow the electrodes 131, 132, and 133, and the dis-
posable gel pad 200 to make contact with the user’s body,
the through openings 214 may be formed in both the first
pad portion 211 and the second pad portion 212. That
is, the first pad portion 211 and the second pad portion
212 may be combined into a single pad member 210 so
that the through openings 214 penetrate both sides of
the pad member 210.
[0091] The first pad portion 211 may have a specific
thickness. Adhesive members, such as an urethane-
based adhesive or a silicon-based adhesive, are provid-
ed on both surfaces of the first pad portion 211 so that
one surface of the first pad portion 211 may be attached
to the attachment surface 115, and the other surface
thereof may be attached to the mesh member 220. The
adhesives on both surfaces of the first pad portion 211
may be the same material, or may be different materials.
For example, one surface of the first pad portion 211,
which is to be attached to the attachment surface 115
may be provided with a silicon-based adhesive, and the
other surface thereof, which is to be attached to the mesh
member 220, may be provided with an urethane-based
adhesive. According to an embodiment of the present
invention, the first pad portion 211 may have a thickness
of about 0.9 ∼ 1.5 mm.
[0092] The second pad portion 212 may have a specific
thickness, and may have the through openings 214 cor-
responding to the electrodes 131, 132, and 133 set forth
above. Adhesive members, such as an urethane-based
adhesive or a silicon-based adhesive, may be provided
on both surfaces of the second pad portion 212 so that
one surface of the second pad portion 212 may be at-
tached to the mesh member 220, and the other surface
thereof may be attached to the user’s body. The adhe-
sives at both surfaces of the second pad portion 212 may
be the same material, or may be different materials. For
example, one surface of the second pad portion 212,
which is to be attached to the mesh member 220 may be
provided with an urethane-based adhesive, and the other
surface thereof, which is to be attached to the user’s
body, may be provided with a silicon-based adhesive.
The second pad portion 212 may have a smaller thick-

ness than that of the first pad portion 211. As described
above, the second pad portion 212 may have only the
through openings 214 to thereby cover the receiving
openings 213 of the first pad portion 211. The mesh mem-
ber 220 having a conductive gel member 230, as de-
scribed later, is interposed between the first pad portion
211 and the second pad portion 212.
[0093] The pad member 210, according to an embod-
iment of the present invention, may be made of a flexible
material to be transformed according to the transforma-
tion of the measuring device 100 while it is attached to
the attachment surface 115 of the measuring device 100.
For example, the pad member 210 may be made of felt,
silicon, or rubber.
[0094] The conductive gel member 230 fills the through
openings 214 to make contact with the first to third elec-
trodes 131, 132, and 133, and the user skin. The gel
member is conductive, so it may be used as a means for
extending the range of the electrode. That is, the con-
ductive gel member 230 makes contact with the body to
detect the biometric information signal, so that the range
of the biometric signal received by the electrodes from
the user can be extended.
[0095] The mesh member 220 is positioned between
the first pad portion 211 and the second pad portion 212.
The mesh member 220 may prevent the conductive gel
member 230 from popping out of the through opening
214 in the pad member 210 when the wearable biometric
information measurement device is attached to the user’s
body. More specifically, when detaching the pad member
210 that has been attached to the user’s body, a part of
or all of the conductive gel member 230 may adhere to
the skin of the user. The mesh member 220 may prevent
the conductive gel member 230 from leaving the through
opening 214.
[0096] The conductive gel members 230 set forth
above may be filled into the through openings 214 in a
state in which the first pad portion 211, the mesh member
220, and the second pad portion 212 are stacked. The
conductive gel members 230 then may be dried.
[0097] Although the mesh member 220 is illustrated
as interposed between the first pad portion 211 and the
second pad portion 212 in the present embodiment, its
position is not limited thereto. According to structure, the
mesh member 220 may be positioned on the upper sur-
face or the lower surface of the pad member 210, or may
be omitted. The configuration of the mesh member may
be variously modified and changed.
[0098] The film covers 250 are attached to both sur-
faces of the pad member 210 to protect the adhesive
members provided on both sides of the pad member 210.
The film covers 250 may be removed when the pad mem-
ber 210 is attached to the measuring device 100 and the
user’s body. Accordingly, the disposable gel pad 200 may
be carried with the film covers 250 attached to the both
surfaces of the pad member 210. In order to attach the
disposable gel pad 200 to the measuring device 100 and
the user’s body, after the user removes the film covers
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250 on both surfaces of the pad member 210, the user
may attach the disposable gel pad 200 to the measuring
device 100, and may attach the pad member 210 to the
user’s body (see FIG. 17).
[0099] FIG. 15 is a diagram illustrating a disposable
gel pad in the wearable biometric information measure-
ment device, according to an embodiment of the present
invention.
[0100] Referring to FIG. 15, the disposable gel pad 200
differs from the disposable gel pad of FIG. 14 in the struc-
ture of the pad member 210 and the provision of the mesh
member. More specifically, the disposable gel pad 200,
according to an embodiment of the present invention,
includes the pad member 210, and the conductive gel
member 230. The pad member 210, according to an em-
bodiment of the present invention, may be configured as
a single member. More specifically, the pad member 210
has the receiving openings 213 in which the first and the
second protruding surfaces 115b and 115c are accepted,
and the through openings 214 filled with the conductive
gel members 230. Although the receiving openings 213
penetrate through the pad member 210 in the present
embodiment of the disclosure, the receiving openings
213 may be formed as recesses that have an upper sur-
face and an lower opening to receive the first and the
second protruding surfaces 115b and 115c.
[0101] Adhesive members, such as an urethane-
based adhesive or a silicon-based adhesive, may be pro-
vided on both surfaces of the pad member 210 so that
the pad member 210 can be attached to the attachment
surface 115 and the user’s body. The pad member 210
may have a specific thickness, and may be made of felt.
As described above, since the adhesive members are
provided on both surfaces of the pad member 210, ac-
cording to an embodiment of the present invention, the
film covers 250 may be provided on both sides of the pad
member 210 before it is attached to the measuring device
100 and the user’s body. Therefore, the disposable gel
pad 200 may be carried with the film covers 250 attached
to both surfaces thereof. When the user wishes to attach
the disposable gel pad 200 to the measuring device 100
and the user’s body, the film covers 250 on both surfaces
of the pad member 210 may be removed to be thereby
attached to the attachment surface 115 and the user’s
body, respectively (see FIG. 17).
[0102] FIG. 16 is a diagram illustrating a substrate unit
having perception sensors on one surface thereof in the
wearable biometric information measurement device, ac-
cording to an embodiment of the present invention.
[0103] Referring to FIG. 16, perception sensors 190
are provided on the first surface S1 of the substrate unit
120, which detect the attachment of the disposable gel
pad 200. Detected values of the perception sensors 190
may be applied to the controller 170, and the controller
170 may turn on/off the switching unit 125 according to
the detected values of the perception sensors 190. The
perception sensors 190 may be configured as at least
one of a proximity sensor, a infrared sensor, or a pressure

sensor.
[0104] The perception sensors 190 may be exposed
through the attachment surface 115, so that when the
disposable gel pad 200 is attached to the attachment
surface 115, the perception sensors 190 may detect the
attachment of the disposable gel pad 200. A detected
value of the perception sensors 190 may be applied to
the controller 170, and the controller 170 turns on/off the
measuring device 100 according to the detected value.
Therefore, the measuring device 100 may be controlled
to be turned on/off according to the detected value even
without manipulation of the switching unit 125 by the user.
[0105] FIG. 17 is a diagram illustrating a measuring
device, to which a disposable gel pad has been coupled,
in a wearable biometric information measurement de-
vice, according to an embodiment of the present inven-
tion. FIG. 18 is a diagram illustrating a cross-section of
the measuring device, to which the disposable gel pad
has been attached, in the wearable biometric information
measurement device, according to one of the various
embodiments of the present disclosure. FIG. 19 is a di-
agram illustrating a cross-section of the measuring de-
vice in a bent state, to which the disposable gel pad has
been attached, in the wearable biometric information
measurement device, according to an embodiment of the
present invention.
[0106] Referring to FIGS. 17 to 19, the user may attach
the disposable gel pad 200 to the measuring device 100
in order to measure the user biometric information signal
and the user status information.
[0107] More specifically, the film cover 250 on the sur-
face facing the attachment surface 115 of the case 110
is removed, and the pad member 210 is attached to the
attachment surface 115 of the case 110 so that the first
and the second surfaces 115b and 115c are received by
the receiving openings 213 of the pad member 210.
When the pad member 210 is attached to the attachment
surface 115 of the case 110, the first and the second
protruding surfaces 115b and 115c may be inserted into
the receiving openings 213, and the conductive gel mem-
ber 230 in the through opening 214may make contact
with the surfaces of the electrodes 131, 132, and 133.
The film cover 250 attached to the upper surface of the
pad member 210 that has been attached to the attach-
ment surface 115 of the case 110 may be removed, and
the case 110 may be attached to the user’s body, based
on the marked point 160 of the case 110. At this time,
the conductive gel member 230 makes a contact with the
user’s body through the through opening 214. When the
case 110 with the pad member 210 is attached to the
user’s body, the switching unit 125 on the back surface
of the case 110 may be directed towards the front of the
user. The user may press the switching unit 125 to drive
the measuring device 100. In addition, in the case of
adopting the perception sensors 190, when the dispos-
able gel pad 200 is attached to the attachment surface
115, even without manipulation of the switching unit 125
by the user, the perception sensors 190 may detect the
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attachment of the disposable gel pad 200, and may drive
the measuring device 100 according to the detected val-
ues of the perception sensors 190.
[0108] In addition, the case 110 is flexible, and a plu-
rality of substrates 121a, 121b, 121c, 121d, and 121e
are connected by the flexible circuit boards 122. Further-
more, the disposable gel pad 200 is made of a deformable
material, such as felt. Therefore, the wearable biometric
information measurement device 10 can be attached to
a curved body part, and can be transformed according
to the movement of the user wearing the wearable bio-
metric information measurement device 10, to thereby
minimize the user inconvenience.
[0109] The measuring device 100, according to an em-
bodiment of the present invention, may adopt a separate
charging module 300 for charging the internal battery 150
provided in the case 110. FIGS. 20 to 23 show a first
embodiment of the charging module, FIG. 24 shows a
second embodiment of the charging module, and FIG.
25 shows a third embodiment of the charging module.
[0110] FIG. 20 is a diagram illustrating a charging mod-
ule for charging the measuring device, in the wearable
biometric information measurement device, according to
an embodiment of the present invention. FIG. 21 is a
diagram illustrating a lengthwise sectional view of the
charging module that has accepted the measuring device
therein, in the wearable biometric information measure-
ment device, according to an embodiment of the present
invention. FIG. 22 is a diagram illustrating a widthwise
sectional view of the charging module that has accepted
the measuring device therein, in the wearable biometric
information measurement device, according to an em-
bodiment of the present invention. FIG. 23 is a diagram
illustrating a charging module in an open state, which
has accepted the measuring device therein, in the wear-
able biometric information measurement device, accord-
ing to an embodiment of the present invention.
[0111] Referring to FIGS. 20 to 23, the measuring de-
vice 100, according to an embodiment of the present in-
vention, may adopt a separate charging module 300 for
charging the internal battery 150 provided in the meas-
uring device 100.
[0112] The connection ports 140, which electrically
connect with external devices for transmission/reception
of data, or the charging module 300 for charging the in-
ternal battery 150, may be provided on the attachment
surface 115 of the measuring device 100. According to
an embodiment of the present invention, the connection
ports 140 may be configured as charging connection
ports 140 that are electrically connected with the charging
module 300. The charging connection ports 140, accord-
ing to an embodiment of the present invention, are pro-
vided on the first surface S1 of the substrate unit 120 to
be exposed through the attachment surface 115. More
specifically, the charging connection ports 140 are posi-
tioned on the upper and lower portions of the first elec-
trode 131 on the first surface S1 in the third substrate
121c so that the charging connection ports 140 are ex-

posed through the attachment surface 115 between the
first protruding surface 115b and the second protruding
surface 115c. The charging connection ports 140 are
electrically connected with the internal battery 150 pro-
vided on the back of the substrate unit 120 to charge the
internal battery 150 when the connection pins 340 of the
charging module 300 make contact with the charging
connection ports 140.
[0113] The charging module 300 includes a body 310,
a lid 320, a coupling member 330, and a fastener 350.
The body 310 has an accepting space WS for accepting
the case 110 of the measuring device 100. Connection
pins 340 are formed to protrude from the bottom surface
of the accepting space WS, and may be configured as
being elastically pressed. When the case 110 is accepted
in the accepting space WS with the attachment surface
115 facing the bottom surface of the accepting space
WS, the attachment surface 115 of the case 110 comes
in contact with the bottom surface of the accepting space
WS, and the charging connection ports 140 make contact
with the connection pins 340 for the electrical connection.
The connection pins 340 may be elastically pressed by
the case 110, so the reliability of contact between the
connection pins 340 and the charging connection ports
140 can be enhanced. In addition, the body 310 may
further include a cable connection unit 360 for a connec-
tion with external cables, e.g., a power cable, or a data
cable, which is formed on the side of the body 310. For
example, when the power cable is connected to the cable
connection unit 360, the internal battery 150 in the case
110 may be charged, and when the data cable is con-
nected to the cable connection unit 360, the user biomet-
ric information or the user status information detected by
the measuring device 100 can be transmitted to the ex-
ternal devices through the data cable.
[0114] The lid 320 is configured to be moved to open
from or close over the accepting space WS. For example,
the lid 320 may rotate or slide with respect to the body
310 to thereby open from or close over the accepting
space WS. The charging module 300 may further include
a pressing member 321 for pressing the measuring de-
vice 100 accepted in the accepting space WS. That is,
after the case 110 is accepted in the accepting space
WS, when the lid 320 covers the accepting space WS,
the pressing member 321 may press the case 110. Ac-
cordingly, the charging connection ports 140 press the
connection pins 340 to thereby enhance the reliability of
the contact between the connection pins 340 and the
charging connection ports 140. The pressing member
321 may be made of elastic materials, such as sponge,
rubber, or silicon.
[0115] The coupling member 330 may couple the body
310 and the lid 320 so that the lid 320 can rotate or slide
with respect to the body 310.
[0116] In the embodiment illustrated in FIGS. 20-23,
the lid 320 rotates with respect to the body 310, and the
coupling member 330 may be configured as a hinge unit
to allow the lid 320 to rotate on the body 310.
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[0117] The hinge unit may include a side hinge arm
provided on the body 310, and a center hinge arm that
is provided on the lid 320 to fit into the side hinge arm to
rotate. In addition, elements, such as cams, shafts, or
springs, may be further provided in order to configure an
automatic opening/closing function by an external force.
[0118] The fastener 350 is configured to fix the lid 320
in a closed state, with respect to the body 310. The fas-
tener 350 may lock or unlock a locking groove 325 of the
lid 320. The fastener 350 may lock the locking groove
325 of the lid 320 so that the lid 320 may fix or press the
case 110 accepted in the accepting space WS. In addi-
tion, in the case of automatically opening/closing the lid
320, the accepting space WS may be opened or closed
according to the locking or unlocking of the fastener. The
fastener 350, according to an embodiment of the present
invention, may have a hooking member 351, a pin 352,
and an elastic member 353.
[0119] The hooking member 351 may be provided on
the side of the body 310 to rotate about the pin 352. The
hooking member 351 may rotate so that the end of the
hooking member 351 fits into the locking groove 325 of
the lid 320 or is released from the same. The end of the
hooking member 351 may be shaped into a hook that
locks or unlocks the locking groove 325 of the lid 320.
[0120] The pin 352 may be provided between the hook-
ing member 351 and the body 310. The pin 352 is a ro-
tation axis about which the hooking member 351 rotates
on the body 310.
[0121] The elastic member 353 may be provided be-
tween the other end of the hooking member 351 and the
body 310 to provide an elastic force to the hooking mem-
ber 351 for its rotation about the pin 352. The elastic
member 353, according to an embodiment of the present
invention, may be a spring.
[0122] The locking groove 325 may be formed on the
edge of the lid 320 to correspond to the end of the hooking
member 351. The locking groove 325 may be locked or
unlocked by the hook of the hooking member 351.
[0123] When pressing the other end of the hooking
member 351, the elastic member 353 between the other
end of the hooking member 351 and the body 310 is
pressed, so that the hooking member 351 may be rotated
about the pin 352. As the hooking member 351 rotates,
the end of the hooking member 351 may escape from
the locking groove 325, so that the lid 320 can be rotated
to open the accepting space WS of the body 310. The
hooking member 351 may be rotated by the elastic mem-
ber to return to the original position.
[0124] After the lid 320 is opened, the measuring de-
vice 100 may be placed in the accepting space WS of
the charging module 300 to charge the same. When the
measuring device 100 is placed with the attachment sur-
face 115 in contact with the bottom surface of the accept-
ing space WS, the charging connection ports 140 may
make contact with the connection pins 340. In such a
state, if the lid 320 that has been opened is rotated again
to make the end of the hooking member 351 fit into the

locking groove 325, the lid 320 may be fixed to cover the
body 310, and the pressing member 321 provided on the
inner surface of the lid 320 may press the case 110. With
the case 110 elastically pressed by the elastic member
321, the charging connection ports 140 may press the
connection pins 340 to thereby maintain the contact be-
tween them, so the reliability of contact between the
charging connection port 140 and the connection pin 340
can be enhanced.
[0125] FIG. 24 is a diagram illustrating a charging mod-
ule in the wearable biometric information measurement
device, according to an embodiment of the present in-
vention.
[0126] Referring to FIG. 24, the charging module 300,
according to an embodiment of the present invention, is
differs from that of FIGS. 20-23 in the operation and the
connection of the lid 320 for opening and closing the ac-
cepting space WS.
[0127] The lid 320 is configured to slide on the body
310 to open or close the accepting space WS. The cou-
pling unit 330, is configured as a sliding module to slidably
connect the lid 320 to the body 310.
[0128] More specifically, the sliding module, according
to an embodiment of the present invention, includes a
rail portion 331 and a guide portion 332. The rail portion
331 is formed on the side of the body 310 to guide the
sliding of the guide portion 332. The guide portion 332 is
formed at both sides of the lid 320 to correspond to the
rail portion 331 of the body 310, and is accepted by the
rail portion 331 to slide along the rail portion 331.
[0129] The fastener 350, according to an embodiment
of the present invention, includes a locking hook 355,
and an insertion portion 356. The locking hook 355 is
formed to protrude from one side of the lid 320, and is
received by the insertion portion 356 according to the
sliding of the lid 320 to be thereby locked or unlocked.
[0130] The insertion portion 356 may be configured so
that the locking hook 355 is inserted into the insertion
portion 356 to be fixed with the accepting space WS
closed by the lid 320.
[0131] Accordingly, when the user pushes the lid 320
on the body 310 in order to charge the measuring device
100, the guide portion 332 slides along the rail portion
331 so that the lid 320 slides on the body 310 to thereby
open the accepting space WS. When the case 110 is
placed in the accepting space WS to allow the attachment
surface 115 of the case 110 to make contact with the
bottom surface of the accepting space WS, the charging
connection ports 140 are connected with the connection
pins 340. When the lid 320 slides to the original position,
the lid 320 slides to close the accepting space WS with
the measuring device 100 placed therein.
[0132] FIG. 25 is a diagram illustrating a charging mod-
ule in the wearable biometric information measurement
device, according to embodiment of the present inven-
tion.
[0133] Referring to FIG. 25, the charging module 300
is provided in a battery charger of the other electronic
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device 400. More specifically, the charging module 300
is provided in the battery charger of the external elec-
tronic device 400 that interworks with the wearable bio-
metric information measurement device 10. The body
310 may include the first accepting space WS where the
measuring device 100 is placed to be charged, and the
second accepting space BS where a battery of the elec-
tronic device 400 is placed to be charged.
[0134] The first accepting space WS is formed at a
predetermined position in the second accepting space
BS, and the first accepting space WS is formed to be
recessed as much as the size of the measuring device
100 in the bottom surface of the second accepting space
BS. The connection pins 340 make contact with the
charging connection ports 140 to thereby charge the in-
ternal battery of the measuring device 100.
[0135] Charging pins may be formed on the second
accepting space BS, which make contact with the charg-
ing connection pins 340 to charge the battery.
[0136] With the first and the second accepting spaces
WS and BS, the measuring device 100 and the battery
may be simultaneously charged. On the contrary, only
the measuring device 100 may be placed in the first ac-
cepting space WS to be charged, or only the battery may
be placed in the second accepting space BS to be
charged.
[0137] The lid 320 is movably provided on the body
310 to open or close the first accepting space WS and
the second accepting space BS. The lid 320 is shown to
be rotatably coupled to the body 310, but the lid 320 may
be slidably coupled to the body 310 to open and close
the first accepting space WS and the second accepting
space BS, as described above. The coupling unit 330
may be configured in the same manner as the embodi-
ments set forth above.
[0138] In addition, when the measuring device 100 is
placed in the first accepting space WS to be charged, a
pressing member provided on the inner surface of the lid
320 may press the attachment surface 115 against the
bottom surface of the first accepting space WS so that
the charging connection ports 140 and the connection
pins 340 can make a tight contact with each other.
[0139] FIG. 26 is a diagram illustrating a user who is
asleep wearing the wearable biometric information
measurement device, according to an embodiment of the
present invention. FIG. 27 is a diagram illustrating a user
wearing the wearable biometric information measure-
ment device while exercising, according to an embodi-
ment of the present invention.
[0140] Referring to FIGS. 26 and 27, the user can wear
the wearable biometric information measurement device
10 at all times. For example, as shown in FIG. 26, when
the user sleeps with the wearable biometric information
measurement device 10 attached to the chest of the user,
the wearable biometric information measurement device
10 may detect the biometric information, such as sleep
stages, a breathing rate per minute, sleep patterns, or
sleep postures, and the user physical activity information.

[0141] In addition, as shown in FIG. 27, when the user
exercises with the wearable biometric information meas-
urement device 10 attached to the chest of the user, the
wearable biometric information measurement device 10
may detect biometric information, such as the number of
steps, an exercise speed, calorie information, a heart
rate, blood pressure, temperature, or humidity, or the us-
er status, such as the user physical activity information.
[0142] Hereinafter, the biometric signal information
and the user status, such as the user physical environ-
ment information, which are detected according to the
user circumstance, are described with reference to FIGS.
28 and 29.
[0143] FIG. 28 is a diagram illustrating the providing of
a healthcare service through the wearable biometric in-
formation measurement device, according to an embod-
iment of the present invention. Referring to FIG. 28, the
user may wear the wearable biometric information meas-
urement device 10 twenty-four hours a day. Therefore,
the user biometric information and the user status infor-
mation according to the lifestyle may be detected in real
time, 24 hours a day. That is, the wearable biometric
information measurement device 10 may detect when
the user is sleeping, exercising, walking, eating, in emer-
gency situations, such as falling, fainting, or tripping, fall-
ing sick of flu or body aches, a change in the physiological
status of the user who has a chronic disease, or the like,
through the biometric information signals and user phys-
ical environment information signals. That is, the biomet-
ric information signals may be detected through the elec-
trodes 131, 132, and 133, and the user physical environ-
ment information signals may be detected through the
detecting sensors, according to the condition.
[0144] The data signals, such as the biometric infor-
mation signals and the user physical environment infor-
mation signals, may be processed through the biometric
information measurement modules "A". In addition, the
user status may be analyzed according to circumstances
by analyzing the data. Furthermore, the analyzed data
may be combined and accumulated to be compared with
pre-stored data so that a data table can be obtained to
show the accurate biometric information or the user sta-
tus.
[0145] In addition, the user’s health may be taken care
of through the combined and accumulated data. That is,
chronic diseases and the sleeping status may be man-
aged, and the amount of exercising may be managed
according to the accumulated data on the user biometric
information or the user information in exercising. In ad-
dition, emergency situations related to the user activities
can be dealt with to thereby provide an improved health-
care service.
[0146] FIG. 29 is a flowchart illustrating a method for
detecting biometric signals and the user status in the
wearable biometric information measurement device, ac-
cording to an embodiment of the present invention.
[0147] Referring to FIG. 29, when the user attaches
the wearable biometric information measurement device
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10 to his or her body and turns on the measuring device
100, the biometric information measurement modules
"A", such as the electrodes 131, 132, and 133, or the
detecting sensors, detect the user biometric signals, and
the user status, such as the user physical activity infor-
mation, in steps S11 and S21.
[0148] That is, the biometric information signals, such
as an ECG, are measured through the electrodes, in step
S11.
[0149] The measured data is filtered, in step S12, is
amplified, in step S13, and is A/D-converted, in step S14
by the analog front-end processing module, so that the
user biometric signal information is detected, in step
(S15).
[0150] Separately, the user physical activity informa-
tion is detected through the detecting sensors, in step
S21. The detected values of the detecting sensors are
transformed into data on the biometric information sig-
nals or the user status information, in step S22. The trans-
formed data is used for obtaining and analyzing the user
status information, in steps S23 and S24, or is combined
with the data value of the biometric information signal, in
step S15 to detect more accurate user’s health informa-
tion, compared with the analysis obtained using only the
biometric information signal, in step S30.
[0151] For example, a biometric signal measurement
value, which is measured while the user is sleeping, may
be filtered, amplified, and transformed into data.
[0152] Furthermore, various values may be detected
according to the user sleeping status through an accel-
eration sensor, an angular velocity sensor, a sound de-
tecting sensor, a temperature/humidity sensor, and the
detected values may be transformed into data on the
user status, such as sleeping status, sleep postures,
sleep patterns, sleep stages, or sleep positions. Such
data may be combined with the detected values of the
biometric signal information to thereby provide the user
status information. Separately, the detected values of the
detecting sensors may be transformed into data on the
user status to be stored, and the data may be compared
with the accumulated data to thereby detect the user sta-
tus information.
[0153] As described above, the detected values of the
detecting sensors may be transformed into data to be
stored and accumulated as the user environment infor-
mation, and the stored data may be compared with data
measured in real time to thereby analyze the user envi-
ronment information more accurately. In addition, the da-
ta values detected by the detecting sensors may be com-
bined with the biometric signal information to thereby de-
tect more accurate user’s health information than the
analysis based on only the biometric information signals.
[0154] That is, the wearable biometric information
measurement device 10, according to various embodi-
ments of the present disclosure, may be attached to the
user’s body, and may detect the biometric signals all the
time so that the user physical activities, such as sleeping,
eating, exercising, or relaxing, can be measured. In ad-

dition, the measured biometric signals and the user phys-
ical activities may be simultaneously recorded and
stored, so a change in the biometric signal may be ana-
lyzed according to the user physical activities. In addition,
the biometric signals may be analyzed based on the user
physical activities to thereby provide more accurate
healthcare service suitable for the user.
[0155] FIG. 30 is a diagram illustrating a wearable bi-
ometric information measurement device that interworks
with an external electronic device, according to an em-
bodiment of the present invention. FIG. 31 is a diagram
illustrating the displaying of ECG signal information de-
tected through a wearable biometric information meas-
urement device on an external electronic device 400, ac-
cording to an embodiment of the present invention. FIG.
32 is a diagram illustrating the displaying of a user stress
index on an external electronic device 400 through the
signal information detected by a wearable biometric in-
formation measurement device 10, according to an em-
bodiment of the present invention. FIG. 33 is a flowchart
illustrating a stress analyzing method, according to an
embodiment of the present invention.
[0156] Referring to FIGS. 30 to 33, when the user at-
taches the wearable biometric information measurement
device 10 to the his or her chest or around the same, the
wearable biometric information measurement device 10
may measure, analyze, or store the user biometric infor-
mation, and the user environment information. Further-
more, the external electronic device 400, such as a smart
phone, may be provided, which interworks with the wear-
able biometric information measurement device 10 at-
tached to the user’s body in wired/wireless communica-
tion, and receives the detected data of the wearable bi-
ometric information measurement device to thereby an-
alyze, combine, store, or display the same.
[0157] The electronic device 400 may analyze, display,
or store the data on the user biometric information and
physical activity information using a health mode, and
may be provided with various health-related services ac-
cording to the user setup (see FIG. 9). The electronic
device 400 may receive the biometric information and
the user status information, which are transmitted and
received by the wearable biometric information meas-
urement device 10 to thereby provide various health-re-
lated services.
[0158] The health mode may be divided into a meas-
urement driving mode (hereinafter, referred to as a
"measurement mode") and a management driving mode
(hereinafter, referred to as a "management mode") ac-
cording to the attachment of the wearable biometric in-
formation measurement device to the user’s body. More
specifically, in a state in which the wearable biometric
information measurement device 10 is attached to the
body, the user may select the measurement mode or the
management mode, and in a state in which the wearable
biometric information measurement device 10 is not at-
tached to the body, the device may be driven in the man-
agement mode.
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[0159] In addition, the health mode may create individ-
ual user profiles, based on the data measured by the
wearable biometric information measurement device 10.
For example, the individual user profiles may be created
based on the ECG data measured by the biometric in-
formation measurement modules "A." The individual
healthcare can be made using the individual user profiles.
An example is set forth below in which two users are
using the biometric information measurement modules.
For example, when the wearable biometric information
measurement device 10 is attached to a user "A," an
individual user profile for the user "A" may be created
through the biometric information measured from the us-
er "A." In addition, when the wearable biometric informa-
tion measurement device 10 is attached to a user "B,"
an individual user profile for the user "B" may be created
through the biometric information measured from the us-
er "B." Afterwards, when the user "A" attaches the wear-
able biometric information measurement device 10 to the
body, the biometric information that is measured in real
time is compared with the stored individual user profile
to identify that the biometric information belongs to the
user "A" and to execute the health mode for the user "A."
[0160] For example, when the health mode for the user
"A" is executed, the user sleeping status, sleep periods,
sleep stages, or sleep patterns may be determined based
on the biometric information, such as an ECG, or the
environment information, such as movement, on the user
"A", which are detected by the biometric information
measurement modules "A" or the electrodes. In addition,
the detecting sensor, such as the sound detecting sen-
sor, may detect whether or not the user is eating, and
may record and manage the eating time in the health
mode, based on the detected values. Furthermore, the
detecting sensor, such as the acceleration sensor, may
measure the movement of the user, and may analyze
the user exercise status and postures through the move-
ment data in the health mode. In addition, through the
ECG values detected by the electrodes, a stress index
or a breathing rate of the user, as described later, as well
as the ECG information may be measured. In addition,
the user’s health information, such as sleep apnea that
is hardly recognized by the user, may be detected ac-
cording to the measurement of the breathing rate while
sleeping. In addition, the detecting sensor, such as the
temperature/humidity sensor, may measure the temper-
ature and the humidity of the environment of the user to
thereby analyze the same and provide necessary infor-
mation in the health mode. The health information on a
heartbeat differential rate, a stress index, or sleep stages
of the user may be analyzed in the health mode according
to the data measured by the biometric information meas-
urement modules "A," or the user activity status or the
user environment status may be detected to be displayed
in the health mode.
[0161] As described above, the health mode may be
divided into the measurement mode and the manage-
ment mode.

[0162] In the measurement mode, the data on the user
biometric information and the user status, which are de-
tected in the wearable biometric information measure-
ment device 10, may be transmitted in real time to the
electronic device, and may allow the electronic device to
analyze, display, or store the same. For example, as
shown in FIG. 31, the detected values measured in the
wearable biometric information measurement device 10
may be transmitted to the electronic device in real time,
and the heart rate of the user may be displayed in real
time according to the execution of the measurement
mode in the electronic device. The heart rate may be
transformed into data to be stored with the date and time,
and the data information may be analyzed to show the
user’s health status in real time.
[0163] For example, the ECG information detected by
the wearable biometric information measurement device
10 may be displayed as an ECG graph in the health mode,
i.e., a measurement mode as shown in FIG. 31. In addi-
tion, as will be described in greater detail below, the
measured data values, such as the ECG data, may be
stored and analyzed to be displayed in the management
mode as shown in FIG. 32, so that various pieces of in-
formation, such as an analysis on the user’s physical
condition and a caring method thereof, may be provided
according to the user’s physical condition.
[0164] In the management mode, the user biometric
information or the user environment information may be
analyzed through the measured or stored data, and the
user activity information or patterns thereof may be de-
tected based on the analyzed data values to allow the
user to recognize his or her health status or lifestyle and
to take care of their physical condition and make a health-
care plan. For example, the user biometric information
data and the user environment information data, which
are measured by the wearable biometric information
measurement device may be stored in real time accord-
ing to the user, the date, or the like. The user can identify
or recognize the user’s health status or lifestyle according
to the period and the health status.
[0165] The user may identify the user’s health status
and lifestyle through the stored data, and various health-
related services necessary for the user may be provided
based on the same.
[0166] For example, the measurement of a stress in-
dex through the measured ECG values of the user is
shown in FIGS. 32 and 33. The user may execute the
health mode in which the electronic device 400 is con-
nected with the wearable biometric information measure-
ment device. When the wearable biometric information
measurement device is attached to the user’s body, the
user biometric information and the user environment sta-
tus may be detected in real time so that the detected
values are transmitted to the electronic device to be
stored in addition to the pre-stored data. The user may
select the management mode of the health management
mode and may select information that he or she wishes
to know. As shown in the example, if the user wishes to
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know the stress index, the user may select the detection
of the stress index.
[0167] The selection of the stress index requires a ref-
erence to analyze the stress index. Thus, with respect to
FIG. 33, the reference related to the stress index may be
created through the detected pre-stored data or the real
time data, in step S51. For example, the user may create
a reference for the stress index as "very low", based on
the stored data measured in a state in which the user is
relaxed. According to this, the references of a plurality of
stress indexes may be created, for example, as "very
low," "low," "normal," "high," and "very high." The user
may select the ECG values measured in real time or the
necessary data to detect the stress index, in step S52.
The controller provided in the electronic device 400 may
receive and analyze the selected data, in step S53, and
may display the analyzed data on the screen, in step S54.
[0168] In addition, the user may perform a preliminary
check for measuring the stress index more accurately.
For example, in measuring the stress index, the user may
select a score for the user’s feeling or the user’s condition
with respect to various questions related to the stress
index to create variable data that is to be used for basic
information data in determining the stress index. Thus,
in the management mode executed by the user, the var-
iable data and the ECG data may be combined, analyzed,
and compared with the reference values so that user
stress values or the degree of the stress may be ana-
lyzed. The analyzed stress index may be displayed
through a display of the electronic device to allow the
user to recognize the stress information. In addition, sep-
arate health information on stress-releasing methods or
the user status depending on the stress may be provided
based on the stress index.
[0169] FIG. 34 is a flowchart illustrating detection of
health information in an electronic device that has re-
ceived values detected by a wearable biometric informa-
tion measurement device, according to an embodiment
of the present invention.
[0170] Referring to FIG. 34, a health status measure-
ment method, according to an embodiment of the present
invention, may include a detecting step S5, and a receiv-
ing step S10.
[0171] In the detecting step S5, the disposable gel pad
200 may be attached to the first surface S1 of the bio-
metric information measurement modules "A" including
the substrate unit 120, on which the modules M1 and M2,
and the electrodes 131, 132, and 133 are mounted to
face the user’s body, and the first surface S1 of the dis-
posable gel pad 200 may be attached to the user’s body
to thereby detect the user biometric information and the
user status information.
[0172] In the receiving step S10, the data on the bio-
metric information and the user status information de-
tected in the detecting step S5 may be transmitted
through the transmitting/receiving module of the weara-
ble biometric information measurement device 10 and
the transmitting/receiving module of the electronic device

400.
[0173] An emergency signal may be detected in rela-
tion to the user’s body. That is, if the emergency situation
related to the user’s body is detected from the biometric
information or the user status, for example, when the
user has a heart attack or a stroke, or when the user falls
down, the wearable biometric information measurement
device may detect the emergency information. The emer-
gency information detected by the wearable biometric
information measurement device 10 is transmitted to a
predetermined third party, in step S11. Therefore, the
necessary step for the emergency situation can be taken
within a short time to allow the user to escape from the
emergency situation. For example, the device may be
configured to call "911" in the case of an emergency sit-
uation. In addition, the device may be configured to inform
a family doctor or relatives in the case of the emergency
situation. Thus, when the emergency situation occurs,
the family doctor or the relatives may be informed of the
same to help the user with the emergency situation.
[0174] On the contrary, the wearable biometric infor-
mation measurement device may be configured to share
the user biometric information or the user environment
information with the third party so that the detected data
may be displayed to the user through a separate elec-
tronic device, and the third party may recognize the user
biometric information and the user environment informa-
tion, in step S12. In addition, the family doctor may rec-
ognize the user biometric information and user environ-
ment information to thereby check the user’s health sta-
tus. In addition, in the case where the user uses the wear-
able biometric information measurement device, who
suffers from chronic diseases, such as asthma, or the
user has undergone heart surgery, his family doctor may
recognize and check the health information or the health
status according to the surgery or the user’s condition in
real time.
[0175] FIG. 35 is a flowchart illustrating a method of
measuring the health status through a wearable biomet-
ric information measurement device and an electronic
device, according to an embodiment of the present in-
vention.
[0176] The health mode may be executed based on
the detected value that has been received by the elec-
tronic device 400 in a driving operation S100.
[0177] In the driving operation, the health mode is per-
formed, in which the user’s health information may be
measured through the information received by the elec-
tronic device 400 in the receiving operation, or the user’s
health may be taken care of through the stored informa-
tion.
[0178] The driving operation executing the health
mode in step S100, updating the received information
according to the executed health mode in step S200, and
selecting one of the measurement mode in which the real
time measured information data is displayed, and the
management mode in which the information data select-
ed from the stored information is displayed, in steps
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S300, S310, and S320.
[0179] If the measurement mode is selected, first bio-
metric information data (including ECG values detected
through the electrodes, values detected through the de-
tecting sensors, and a combination thereof), which is de-
tected in real time through the detecting operation S5
and the receiving operation S10, or the second biometric
information data (ECG detected values that have been
measured and stored through the electrodes, values de-
tected through the detecting sensors, and a combination
thereof) as well as the first biometric information are se-
lected, in step S311. The health information desired by
the user, such as a stress index, a heart rate, a heartbeat
differential rate, sleep stages, or the like, is analyzed
based on the data selected in the measurement mode,
in step S312. The analyzed data may be displayed on
the screen of the electronic device 400, and data signals
of the first biometric information, which are continuously
measured in real time, are analyzed, in step 313.
[0180] The analyzed data may be stored as the new
second biometric information data, and the new first bi-
ometric information data continues to be measured to
replace the second biometric information in the re-meas-
urement operation. The data of the measurement oper-
ation and the data that has been repeatedly measured
and analyzed in the re-measurement operation may be
displayed as a final result on the screen of the electronic
device 400, in step S314.
[0181] In addition, if the management mode is select-
ed, some data may be selected from among the final data
that has been updated in the second operation, the initial
data previously stored, and the data stored between the
same, in step S321, and the selected data may be ana-
lyzed in step S322. The analyzed data may be displayed
as the user’s health information, in step S323.
[0182] FIG. 36 is a diagram illustrating a perspective
view of a biometric information measurement device, ac-
cording to an embodiment of the present invention, and
FIG. 37 is a diagram illustrating an exploded perspective
view of a biometric information measurement device, ac-
cording to an embodiment of the present invention. FIG.
38 is a diagram illustrating a second exploded perspec-
tive view of a biometric information measurement device,
according to an embodiment of the present invention.
[0183] Referring to FIGS. 36 to 38, a biometric infor-
mation measurement device 500, includes a case 501,
a substrate unit 507, the first cover member 502, the sec-
ond cover member 503, an attachment pad 505, and a
battery 509.
[0184] The case 501 includes a first case 501a that
accommodates a portion of the substrate unit 507 and
the battery 509, a second case 501b that forms one side
of the first case 501a, and a third case 501c that covers
an inner space of the first case 501a. In addition, the third
case 501c includes a switch opening 511 a, and a switch
button 511c passes through the switch opening 511 a for
operation of a dome switch of the substrate unit 507 that
turns the substrate unit 507 on or off. In addition, a first

sealing member 515 is provided between the first case
501a and the third case 501c. The first sealing member
515 prevents liquid (e.g., water) from permeating be-
tween the first case 501a and the third case 501c. In
addition, the third case 501c may tightly fit into the first
case 501a. Accordingly, the user can detach or couple
the first case 501a from or to the third case 501c in order
to change the battery 509 in the case 501. In addition,
the first case 501a may be coupled to the second case
501b using bolts 519.
[0185] The substrate unit 507 includes components
571a and 571b, which are necessary for the operation
of the biometric information measurement device, and a
plurality of electrodes 581a, 582a, and 583a. For exam-
ple, the components 571a and 571b, and the plurality of
electrodes 581a, 582a, and 583a may be arranged on
one side of the substrate unit 507.
[0186] The battery 509 is provided on a side of the
substrate unit 507 opposite that of the components 571a
and 571b and the plurality of electrodes 581a, 582a, and
583a. The battery 509 may be made to be rigid so that
the capacity of the electric energy therein may be in-
creased.
[0187] In addition, first electrode 581a and the third
electrode 583a are provided at both ends of the substrate
unit 507, respectively. Both ends of the substrate unit
507 may be flexible to be bent with respect to the center
of the substrate unit 507. For example, since both ends
of the substrate unit 507 are flexible, the first electrode
581a and the third electrode 583a may be attached to
the user’s body to correspond to the curvature or move-
ment of the body. In the biometric information measure-
ment device 500, according to an embodiment of the
present invention, both ends of the substrate unit 507 are
flexible in order to attach the first electrode 581a and the
third electrode 583a to the user’s body, and the rigid bat-
tery 507 is provided in the central area of the substrate
unit 507.
[0188] The first cover member 502 encloses one end
of the substrate unit 507, and the second cover member
503 encloses the other end of the substrate unit 507. The
first and the second cover members 502 and 503 may
be made of rubber, or any other flexible material. The
first and the second cover members 502 and 503 may
protect the both ends of the substrate unit 507, which are
exposed to the outside of the case 501.
[0189] The biometric information measurement device
500, in accordance with an embodiment of the present
invention, includes second sealing members 581, 582,
and 583. Each of the second sealing members 581, 582,
and 583 wrap a portion of each of the electrodes 581a,
582a, and 583a. Therefore, although the electrodes
581a, 582a, and 583a are exposed to the outside of the
case 501, liquid (e.g., water) can be prevented from per-
meating through the electrode 581a, 582a, and 583a.
[0190] The attachment pad 505 is attached to one side
of the second case 501b as well as to one side of each
of the first and second cover members 502 and 503. In
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addition, the second case 501b is formed to protrude in
order to receive the components 571a and 571 b, and
the attachment pad 505 includes receiving portions 551
and 552 corresponding to the protrusions of the second
case 501b. In addition, the attachment pad 505 includes
through-holes 553, 554 and 555 through which the elec-
trodes 581a, 582a, and 583a pass.
[0191] As described above, in the biometric informa-
tion measurement device 500, according to an embodi-
ment of the present invention, since both ends 502 and
503 of the substrate unit 507 can be bent, the electrodes
581a and 583a may be stably attached to the user’s body
to correspond to the curvature of the body. In addition,
the rigid battery may be positioned in the central area of
the substrate unit 507 in order to thereby increase the
capacity of the battery, considering that the electrodes
581a and 583a are stably attached to the user’s body.
[0192] FIG. 39 is a diagram illustrating a front view of
a substrate unit and a battery of a biometric information
measurement device, according to an embodiment of the
present invention. FIG. 40 is a diagram illustrating a back
view of a substrate unit and a battery of a biometric in-
formation measurement device, according to an embod-
iment of the present invention.
[0193] Referring to FIGS. 39 and 40, the substrate unit
507 includes a first substrate 571, a second substrate
572, a third substrate 573, a fourth substrate 574, and
coupling members 572a, 573a, and 574a between the
first, the second, the third, and the fourth substrates 571,
572, 573, and 574.
[0194] The coupling members 572a, 573a, and 574a
rotatably couple the first, the second, the third, and the
fourth substrates 571, 572, 573, and 574 to each other.
For example, the coupling members 572a, 573a, and
574a may be bent so that the second, the third, and the
fourth substrates 572, 573, and 574 can be coupled to
the first substrate 571 to be rotatable with respect thereto.
[0195] The first substrate 571 includes the compo-
nents 571a and 571b necessary for the operation of the
biometric information measurement device, the elec-
trode 582a, the battery 509, and a socket 575 that re-
ceives a recording medium 576 thereon. For example,
the components 571a and 571b, and the electrode 582a
are provided on one side of the first substrate 571, and
the battery 509 and the socket 575 are provided on the
other side of the first substrate 571. In addition, the re-
cording medium 576 may be an SD card or any other
storage device for storing the biometric signals. Accord-
ingly, the user can detach the recording medium 576 from
the socket and connect the recording medium 576 to an-
other electronic device.
[0196] The second and the third substrates 572 and
573 include the electrodes 581a and 583a. Since the
coupling members 572a and 573a are flexible, the sec-
ond and the third substrates 572 and 573 are rotated so
that the electrodes 581a and 583a can be attached to
the user’s body to correspond to the curvature of the
body.

[0197] The fourth substrate 574 includes a dome
switch, and the switch button 511c may be placed on the
dome switch. The fourth substrate 574 may be rotated
to be placed on the socket 575.
[0198] FIG. 41 is a diagram showing that biometric in-
formation is displayed in the other electronic device using
a recording medium of a biometric information measure-
ment device, according to an embodiment of the present
invention. FIG. 42 is a diagram showing the irregular
heartbeat of FIG. 41 in detail, according to an embodi-
ment of the present invention.
[0199] The biometric information measurement device
(500 of FIG. 36) measures the biometric signals for a
long time (e.g., approximately 72 hours) while it is at-
tached to the user’s body. The recording medium (576
of FIG. 39) stores the biometric signals, and is then con-
nected to another electronic device. In addition, the bio-
metric signals may be analyzed in another electronic de-
vice in order to check the user’s health status. Another
electronic device may be, for example, a computer or a
mobile terminal, which can be connected with the record-
ing medium to analyze the biometric signals.
[0200] Referring to FIGS. 41 and 42, another electronic
device may include an analysis program 610 for analyz-
ing the biometric signals to display the biometric infor-
mation, and a display device to display the result of the
analysis program.
[0201] The analysis program 610 may analyze the bi-
ometric signal to thereby display the biometric informa-
tion. The biometric information may be an amount of ac-
tivity, a stress index, a sleep index, or an irregular heart-
beat index. The amount of activity may be analyzed
based on the biometric signal measured by the acceler-
ation sensor, as described in detail above. The amount
of activity may be data to identify the calorie consumption
and the life style according to the user’s physical activity.
The stress index may be analyzed based on the heart
rate measured by biometric information measurement
modules A and the detecting sensor. For example, the
stress index may represent the change in the interval of
the heartbeat and may be data to identify the user’s
stress. The sleep index may be analyzed based on the
amount of activity and the heart rate. For example, if the
amount of activity measured by the acceleration sensor
is zero or is close to zero, the sleep index may be con-
figured as the first setup value to be used as data to show
whether or not the user is asleep. In addition, if the heart
rate remains constant, the sleep index may be configured
as a value greater than the first setup value to be used
as data to show whether or not the user is asleep. On
the contrary, in the case of an irregular heartbeat, the
sleep index may be configured as a value less than the
first setup value to be used as data to show whether or
not the user is asleep. Furthermore, the irregular heart-
beat indexes H1, H2, and H3 may denote a large ECG
value, a small ECG value, or an irregular ECG value.
When one of the irregular heartbeat indexes H1, H2, and
H3 displayed through the display device is selected, the

41 42 



EP 2 995 244 A2

23

5

10

15

20

25

30

35

40

45

50

55

analysis program may display an ECG value 620 per a
second/minute of the selected irregular heartbeat index,
as shown in FIG. 42. Accordingly, the user or a medical
expert determining the user’s health may accurately rec-
ognize the user’s health condition through the biometric
information.
[0202] While the invention has been shown and de-
scribed with reference to certain embodiments thereof,
it will be understood by those skilled in the art that various
changes in form and detail may be made therein without
departing from the scope of the invention as defined by
the appended claims.

Claims

1. A biometric information measurement device, com-
prising:

a substrate unit including components required
for operation of the biometric information meas-
urement device, and electrodes for measuring
biometric information, the components and the
electrodes being disposed on a single side of
the substrate unit; and
a case having a first surface and a second sur-
face, the first surface being attached to an at-
tachment pad for attaching the biometric infor-
mation measurement device to a body, and the
second surface facing the single side of the sub-
strate unit,
wherein the electrodes are each exposed
through respective openings in the first surface.

2. The device of claim 1, wherein sides of the electrodes
are sealed to the interior of the openings.

3. The device of claim 1 or 2, wherein the substrate unit
comprises:

a plurality of substrates on which the compo-
nents and the electrodes are individually and al-
ternately arranged; and
flexible circuit boards that connect the plurality
of substrates, and/or
wherein the plurality of substrates comprises a
first substrate, a second substrate, a third sub-
strate, a fourth substrate, and a fifth substrate,
the electrodes are mounted on the first sub-
strate, the third substrate, and the fifth substrate,
the components are mounted on the second
substrate and the fourth substrate, the second
substrate is disposed between the first substrate
and the third substrate, and the fourth substrate
is disposed between the third substrate and the
fifth substrate, and/or
wherein the electrodes comprise the first elec-
trode disposed on the third substrate, the sec-

ond electrode disposed on the first substrate,
and the third electrode disposed on the fifth sub-
strate, and the biometric information is meas-
ured according to a potential difference between
the second and third electrodes.

4. The device of claim 3, wherein the first surface has
exposure openings through which the first, second,
and third electrodes are hermetically exposed, a first
protruding surface is formed between the first and
second exposure openings, a second protruding sur-
face is formed between the second and third expo-
sure openings, and the first and the second protrud-
ing surfaces have spaces therein, which receive a
first component mounted on the second substrate
and a second component mounted on the fourth sub-
strate, respectively.

5. The device of claim 3, wherein the attachment pad
comprises:

a pad member having a first adhesive end for
attachment to the first surface and a second ad-
hesive end for attachment to a user’s body, hav-
ing receiving openings for receiving the first and
the second protruding surfaces, and having
through openings for receiving the first, second,
and third electrodes;
conductive gel members that are filled in the
through openings to make contact between the
first, second, and third electrodes and the user’s
body; and
a mesh member that is provided within the pad
member.

6. The device of claim 5, wherein:

the pad member comprises the first pad portion
having a surface that is attached to the first sur-
face;
the pad member comprises the second pad por-
tion that is connected with the first pad portion
and having a surface that is attachable to the
user’s body; and
the mesh member is interposed between the first
pad portion and the second pad portion.

7. The device of one of claims 1 to 6, further comprising
connection ports on the single side of the substrate
unit, which are electrically connectable with external
ports, and the connection ports are hermetically ex-
posed through the single surface.

8. The device of one of claims 1 to 7, wherein a marked
point is provided on the case, which indicates an
attachment reference point of the case with respect
to the user’s body, and/or
further comprising connection ports on the single
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side of the substrate unit, which are electrically con-
nectable with external ports, and the connection
ports are hermetically exposed through the single
surface.

9. A biometric information measurement device com-
prising:

a measuring device comprising:

a substrate unit on which components, elec-
trodes, and biometric information measure-
ment components are mounted; and
a case that covers the modules, through
which the electrodes are exposed, and to
which a disposable gel pad is attached; and

a disposable gel pad that is attached to the
measuring device, the disposable gel pad com-
prising:

a pad member having adhesive for attach-
ment to the case and the user’s body, and
having first openings corresponding to the
components and second openings corre-
sponding to the electrodes;
conductive gel members that are filled in the
second openings to make contact between
the electrodes and the user’s body; and
a mesh member that is provided within the
pad member.

10. The device of claim 9, wherein the substrate unit
comprises a plurality of substrates and flexible con-
nection boards that connect the plurality of sub-
strates, and the components and the electrodes are
individually and alternatively arranged on the plural-
ity of substrates, or
wherein the disposable gel pad comprises a coupling
member that is provided on both sides of the mesh
member, and that attaches the pad member to the
user’s body, or
wherein the biometric information measurement
components measure and analyze health informa-
tion on a heart rate, a heartbeat differential rate, a
stress index, or sleep stages.

11. A method for detecting health status through a bio-
metric information measurement device and an elec-
tronic device, the method comprising:

detecting coupling of a disposable gel pad and
a biometric information measurement compo-
nent that includes a substrate unit provided with
components and electrodes;
detecting attachment of the disposable gel pad
to a user’s body;
detecting user biometric information and user

status information; and
receiving biometric information and user status
information by the electronic device.

12. The method of claim 11, further comprising execut-
ing a health mode in which the biometric information
is measured in real time, the biometric information
is stored, and health is managed through the stored
information, by the electronic device.

13. The method of claim 12, wherein executing the
health mode comprises:

updating the biometric information; and
selecting one of a measurement mode in which
the real time measured information data is dis-
played, and a management mode in which in-
formation data selected from the stored informa-
tion is displayed.

14. The method of claim 13, further comprising:

if the measurement mode is selected, analyzing
data of first biometric information in real time;
storing the data of the first biometric information;
displaying data of second biometric information
in real time;
analyzing the data of the second biometric in-
formation; and
analyzing the data of the first and second bio-
metric information, and displaying a biometric
measurement result and a user status result.

15. The method of claim 13, further comprising:

if the management mode is selected, selecting
data from among the updated biometric infor-
mation and the stored biometric information;
analyzing the selected data; and
displaying user’s health information through the
analyzed data.
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