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Description

[Technical Field]

[0001] The present disclosure relates to electronic de-
vices. In particular, the present disclosure relates to a
wearable electronic device according to the preamble of
claim 1.

[Background Art]

[0002] A wearable electronic device as described in
the preamble of claim 1 is already known from DE 28 37
056 A1.
A wearable electronic device is also disclosed in US
2013/106 684 A1.
[0003] In recent years, multifunction portable terminals
that are made based on the functions of computers, that
is, so-called smartphones, are quickly becoming popular.
Moreover, arm-wearable portable terminals, that is, so-
called smartwatches, as wearable multifunction portable
terminals are being developed.

[Citation List]

[Patent Literature]

[0004]

[PTL 1] Japanese Unexamined Patent Application
Publication No. 2007-78670
[PTL 2] Japanese Unexamined Patent Application
Publication No. 2008-96543
[PTL 3] Japanese Unexamined Patent Application
Publication No. 2005-117224

[Summary of Invention]

[Technical Problem]

[0005] With regard to a wearable portable terminal, it
is necessary to arrange components in view of fittability
of the portable terminal. Generally, fittability improves
with increasing number of flexible portions in the portable
terminal. However, a portable terminal tends to decrease
in reliability and break more easily, with increasing
number of flexible portions.

[Solution to Problem]

[0006] The present disclosure provides a highly-relia-
ble, readily-wearable electronic device by ensuring a
non-flexible portion therein.
[0007] A wearable electronic device according to an
aspect of the present disclosure includes a first belt, front
surface of the first belt being provided with a display hav-
ing a curved display face; a second belt; a hinge that
connects a first end of the first belt to a first end of the

second belt. A shape formed by the first and second belts
is capable of being an elliptical shape when the wearable
electronic device worn around a subject is viewed from
a side of the wearable electroinic device. The hinge has
higher flexibility than the first and second belts. The wear-
able electronic device has a first engagement unit that is
provided at a second end and in a region of a rear surface
of the first belt, the second end of the first belt being
opposite the first end of the first belt.
In the region, the elliptical shape having smaller curvature
than other regions of the elliptical shape. The wearable
electronic device has a second engagement unit that is
provided at an outer side of the second belt and that
engages with the first engagement unit. The wearable
electronic device further comprises a third belt having
higher flexibility than the first and second belts. The third
belt is connected to the second end of the second belt.
The second end of the second belt is opposite the first
end of the second belt connected to the hinge. When the
electronic device is worn around the subject, the first belt
overlaps an outer surface of the third belt. Preferred em-
bodiments are claimed in the dependent claims.

[Advantageous Effects of Invention]

[0008] According to the present disclosure, a highly-
reliable, readily-wearable electronic device is achieved
by ensuring a non-flexible portion therein.

[Brief Description of Drawings]

[0009]

FIG. 1 is an external perspective view of an electronic
device according to a first embodiment.
FIG. 2 is an external perspective view of the elec-
tronic device according to the first embodiment.
FIG. 3 is a cross-sectional view of the electronic de-
vice according to the first embodiment, as viewed
from the side.
FIG. 4A schematically illustrates how the electronic
device according to the first embodiment is attached
and detached.
FIG. 4B schematically illustrates how the electronic
device according to the first embodiment is attached
and detached.
FIG. 5 schematically illustrates the arrangement of
a first engagement unit and a second engagement
unit.
FIG. 6A schematically illustrates a specific configu-
ration of the first engagement unit.
FIG. 6B schematically illustrates a specific configu-
ration of the second engagement unit.
FIG. 7A schematically illustrates a specific configu-
ration of a first engagement unit provided with a guide
groove.
FIG. 7B schematically illustrates a specific configu-
ration of a second engagement unit.
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FIG. 8 illustrates specific configurations of a first en-
gagement unit and a second engagement unit that
have tilted protrusions.
FIG. 9 schematically illustrates a first embodiment
of a sidewall of a battery cover.
FIG. 10 illustrates the external appearance of the
battery cover.
FIG. 11 illustrates the configuration of another em-
bodiment of a sidewall of a battery cover.
FIG. 12 schematically illustrates a second embodi-
ment of a sidewall of a battery cover.
FIG. 13A illustrates the configuration of the second
embodiment of the sidewall of the battery cover.
FIG. 13B illustrates the configuration of the second
embodiment of the sidewall of the battery cover.
FIG. 14A schematically illustrates a flexible sensor
unit.
FIG. 14B schematically illustrates the flexible sensor
unit.
FIG. 15 is an external perspective view of an elec-
tronic device equipped with a communication unit.

[Description of Embodiments]

[Grounds for Present Disclosure]

[0010] As described in the description of the related
art, wearable multifunction portable terminals, such as
arm-wearable electronic devices, are being developed.
[0011] In recent years, a user normally operates a port-
able electronic device via a touch-screen overlying a dis-
playing unit. With regard to an arm-wearable electronic
device, it is conceivable that the operability thereof is
enhanced by increasing the size (i.e., the length in the
circumferential direction) of the displaying unit.
[0012] However, when the displaying unit in an elec-
tronic device is increased in size, the number of non-
flexible portions where the displaying unit is disposed
increases, which is a problem in terms of lower fittability.
[0013] In contrast, for example, it is conceivable to
make the entire electronic device into a flexible elliptical
shape or C-shape by using a flexible displaying unit
equipped with, for example, an organic electrolumines-
cence (EL) panel and arranging electronic components
other than the displaying unit without overlapping (e.g.,
see Japanese Unexamined Patent Application Publica-
tion No. 2007-78670, Japanese Unexamined Patent No.
2008-96543, and Japanese Unexamined Patent Appli-
cation Publication No. 2005-117224). With this structure,
the electronic components may possibly break or dete-
riorate as a result of, for example, repeated bending.
[0014] In order to solve this problem, a wearable elec-
tronic device according to an aspect of the present dis-
closure includes a first belt, front surface of the first belt
being provided with a display having a curved display
face; a second belt; a hinge that connects a first end of
the first belt to a first end of the second belt. A shape
formed by the first belt and the second belt is capable of

being an elliptical shape when the wearable electronic
device worn around a subject is viewed from a side of
the wearable electronic device. The hinge has higher
flexibility than the first belt and the second belt. The wear-
able electronic device has a first engagement unit that is
provided at a second end and in a region of a rear surface
of the first belt, the second end of the first belt being
opposite the first end of the first belt. In the region, the
elliptical shape having smaller curvature than other re-
gions of the elliptical shape. The wearable electronic de-
vice has a second engagement unit that is provided at
an outer side of the second belt and that engages with
the first engagement unit. The wearable electronic device
further comprises a third belt having higher flexibility than
the first and second belts. The third belt is connected to
the second end of the second belt. The second end of
the second belt is opposite the first end of the second
belt connected to the hinge. When the electronic device
is worn around the subject, the first belt overlaps an outer
surface of the third belt.
[0015] In this wearable electronic device, the first belt
and the second belt are connected to each other by the
hinge having higher flexibility than the first belt and the
second belt. Thus, portions with low flexibility within the
electronic device can be increased in size. Therefore,
the displaying unit can be increased in size, or high func-
tionality can be readily achieved by increasing the
number of electronic components disposed within the
first belt or the second belt. Furthermore, since a portion
with high flexibility can be reduced in size, for example,
the risk of damage to a substrate caused by bending can
be suppressed. Moreover, by opening and closing the
first belt and the second belt about the hinge, a user can
readily wear the wearable electronic device.
[0016] Furthermore, the space formed by the first belt
and the second belt has an elliptical shape so that the
electronic device can have a shape similar to the cross-
sectional shape of the wrist. Thus, fittability of the wear-
able electronic device on the arm is improved.
[0017] Generally, when the flexible displaying unit is
formed by stacking a plurality of displaying elements,
such as a touch-screen and a display, a force acts on
the flexible displaying unit for restoring its original shape.
Therefore, even if the first engagement unit and the sec-
ond engagement unit of the second belt engage with each
other, the first engagement unit may be unable to over-
come the force of the flexible displaying unit for restoring
its original shape, depending on the position of the first
engagement unit disposed in the first belt. Thus, the first
engagement unit tends to easily disengage from the sec-
ond engagement unit. According to this aspect, the first
engagement unit is provided at the second end of the
first belt that is opposite the first end thereof connected
to the hinge and in the region where the substantially
elliptical shape has small curvature in the rear surface of
the first belt.
[0018] By providing the first engagement unit in the
region where the elliptical shape has small curvature in

3 4 



EP 2 889 715 B1

4

5

10

15

20

25

30

35

40

45

50

55

this manner, the first engagement unit can engage with
the second engagement unit at a location where the first
engagement unit can maximally overcome the force of
the flexible displaying unit for restoring its original shape.
As a result, the tendency of the first engagement unit to
easily disengage from the second engagement unit is
suppressed, so that a simple and efficient engagement
mechanism is achieved. In addition, with the engagement
units being disposed at the rear side of the first belt, a
wide displaying unit can be provided.
[0019] Furthermore, for example, the first belt may be
capable of being semielliptical arc shape when the wear-
able electronic device is viewed from a side of the wear-
able electronic device, and the second belt may be ca-
pable of being semielliptical arc shape when the weara-
ble electronic device is viewed from a side of the wearable
electronic device.
[0020] Accordingly, the user can readily wear the wear-
able electronic device. In other words, the wearable elec-
tronic device with improved fittability is achieved.
[0021] Furthermore, for example, when the wearable
electronic device worn around the subject is viewed from
the side of the wearable electronic device, the wearable
electronic device is divided into a first portion and a sec-
ond portion by a virtual line extending through a center
of the elliptical shape and a middle of the hinge, and the
second engagement unit is provided at an outer surface
of the second belt within the second portion, the first por-
tion extending from the middle of the hinge to a position
where the virtual line intersects with the first belt, the sec-
ond portion extending from the middle of the hinge to a
position where the virtual line intersects with the second
belt.
[0022] Accordingly, the second engagement unit is
provided at a position that allows the second end (i.e.,
the first engagement unit) of the first belt to bite into the
second belt, so that a simple and efficient engagement
mechanism is achieved.
[0023] Furthermore, for example, one of the first en-
gagement unit and the second engagement unit has
guide grooves, the guide grooves being arranged in a
circumferential direction of the elliptical shape, and the
other one of the first engagement unit and the second
engagement unit has projections, the projections being
fitted into the guide grooves when the wearable electronic
device is worn around the subject.
[0024] Accordingly, misalignment between the first en-
gagement unit and the second engagement unit in the
width direction can be suppressed when the two engage-
ment units engage with each other.
[0025] According to claim 1, the wearable electroinic
device comprises a third belt having higher flexibility than
the first belt and the second belt, the third belt being con-
nected to the second end of the second belt, the second
end of the second belt being opposite the first end of the
second belt connected to the hinge. When the electronic
device is worn around the subject, the first belt overlaps
an outer surface of the third belt.

[0026] Accordingly, the third belt having higher flexibil-
ity than the first belt is provided at the edge side of the
second engagement unit. Therefore, even though the
outer surface of the third belt overlaps the first belt, the
shape of the third belt conforms to the shape of the first
belt. As a result, interference of the third belt with respect
to the engagement between the first engagement unit
and the second engagement unit is reduced, and the
tendency of the first engagement unit to easily disengage
from the second engagement unit can be suppressed.
[0027] Furthermore, for example, the third belt may in-
clude a flexible battery therein.
[0028] Accordingly, the flexible battery is disposed
within the third belt having higher flexibility than the first
belt. Therefore, the battery does not break even when
the third belt bends in conformity to the shape of the first
belt. Moreover, other non-flexible components can be
disposed in the first belt and the second belt while sup-
pressing the tendency of the first engagement unit to eas-
ily disengage from the second engagement unit. As a
result, the limited space within the first belt and the sec-
ond belt can be utilized in the most effective manner.
[0029] Furthermore, for example, the third belt may in-
clude a flexible battery and a cover attached to one of
principal surfaces of the flexible battery. The cover may
have sidewalls along a side surface of the flexible battery,
the side walls extending in a circumferential direction of
the elliptical shape. The sidewalls may include a plurality
of protrusions that are arranged in the circumferential
direction of the elliptical shape, gaps being interposed
between each of the plurality of protrusions, and the plu-
rality of protrusions protruding toward another one of the
principal surfaces of the flexible battery.
[0030] Accordingly, bending of the flexible battery can
be regulated to a certain amount.
[0031] Furthermore, for example, when the third belt
is bent toward the other one of the surfaces of the flexible
battery, each of the protrusions contacts with the adja-
cent one or more of the protrusions.
[0032] Accordingly, bending of the flexible battery can
be regulated to a certain amount, whereby the flexible
battery can be safely protected.
[0033] Furthermore, for example, when the cover is
viewed from the other one of the surfaces of the flexible
battery, each of the gaps may be V-shaped. When the
third belt is bent toward the other one of the surfaces of
the flexible battery, each of the protrusions may mesh
with the adjacent one or more of the protrusions.
[0034] Accordingly, since the protrusions mesh with
each other, a bending regulation effect can be achieved
more reliably.
[0035] Furthermore, for example, a bending regulation
member is provided in each of the gaps. When the third
belt is bent toward the other one of the surfaces of the
flexible battery, each bending regulation member may
contact with the protrusions adjacent to the bending reg-
ulation member.
[0036] Accordingly, bending of the flexible battery can
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be regulated to a certain amount, whereby the flexible
battery can be safely protected.
[0037] Furthermore, for example, the wearable elec-
tronic device may further include a sensor that is provided
at the rear surface of the first belt and that is in contact
with the subject when the wearable electronic device is
worn around the subject.
[0038] Accordingly, load applied to the subject when
the sensor is in contact with the subject can be reduced.
[0039] Furthermore, for example, the electronic device
may further include a communication unit that is provided
in the second belt and that communicates wirelessly with
an external device.
[0040] Accordingly, the wearable electronic device is
capable of communicating wirelessly with an external de-
vice (such as a smartphone). Moreover, by bringing the
wearable electronic device close to an external device,
the electronic device can be used, for example, at a sta-
tion ticket gate, for making a payment with electronic
money, and for identification authentication when enter-
ing a building.
[0041] Furthermore, for example, the second belt may
be provided with a substrate equipped with a circuit, and
the hinge may be provided with a flexible substrate that
connects the display to the substrate.
[0042] Accordingly, a rigid substrate equipped with a
circuit element can be electrically connected to the dis-
playing unit by the flexible substrate.
[0043] Furthermore, for example, the wearable elec-
tronic device may further include a battery, the first belt
has the battery at a position other than a position where
the displaying unit is provided in the first belt.
[0044] Accordingly, by disposing the displaying unit
and the battery without overlapping, the electronic device
can be reduced in thickness.
[0045] Embodiments of the present disclosure will be
described below with reference to the drawings. The em-
bodiments described below indicate specific examples
of the present disclosure. Numerical values, shapes, ma-
terials, components, positions and connection methods
of components, steps, the order of steps, and so on in
the following embodiments are examples and are not in-
tended to limit the present disclosure. Furthermore, of
the components in the following embodiments, compo-
nents that are not defined in the independent claim indi-
cating the broadest concept are described as arbitrary
components. The drawings are schematic diagrams and
are not necessarily exact. Therefore, there are sections
that do not exactly match between the drawings.

(First Embodiment)

<Overall Configuration>

[0046] First, the overall configuration of an electronic
device according to a first embodiment will be described.
FIGs. 1 and 2 are external perspective views of the elec-
tronic device according to the first embodiment. FIG. 3

is a cross-sectional view of the electronic device accord-
ing to the first embodiment, as viewed from the side.
[0047] As shown in FIGs. 1 to 3, an electronic device
100 includes a first belt 10, a second belt 30, a hinge 20,
a third belt 40, and a sensor 50.
[0048] The electronic device 100 is an arm-wearable
electronic device. The electronic device 100 has, for ex-
ample, a function for measuring the pulse rate of a user
wearing the electronic device 100, a clock function, and
a function for linking with a smartphone. In the following
description, a surface facing a subject (user’s wrist) when
the electronic device 100 is worn around the subject will
be referred to as "inner surface".
[0049] The first belt 10 is a non-flexible belt whose front
surface is provided with a displaying unit 15 having a
curved display face. In the first embodiment described
below, the term "non-flexible" means that the first belt 10
is substantially non-bendable but does not necessarily
mean that the first belt 10 does not bend at all. In other
words, the first belt 10 does not have flexibility as a belt.
The first belt 10 at least has lower flexibility (i.e., is more
rigid) than the hinge 20.
[0050] Specifically, the first belt 10 is a hollow-plate-
shaped member composed of rigid acrylonitrile-butadi-
ene-styrene (ABS) resin and is substantially semiellipti-
cal-shaped (i.e., substantially C-shaped) when viewed
from the side of the electric device 100.
[0051] The material used for the first belt 10 is not par-
ticularly limited and may be other rigid resin, such as
polycarbonate resin or engineering plastic. Furthermore,
the first belt 10 may partially or entirely be formed of a
metallic member or a ceramic member.
[0052] An organic electroluminescence (EL) panel 11
and a touch-screen that constitute the displaying unit 15
are provided within the first belt 10. Accordingly, if the
first belt 10 does not have flexibility in its entirety, a flexible
member may be provided within the first belt 10. Although
not shown in detail, the first belt 10 is actually constituted
of a combination of a plurality of members.
[0053] A first end of the first belt 10 is connected to the
hinge 20. A second end of the first belt 10 overlaps the
outer surface of the second belt 30 when the electronic
device 100 is worn around the subject (sometimes re-
ferred to as "worn state" hereinafter). Furthermore, when
in the worn state, the first belt 10 overlaps the outer sur-
face of the third belt 40.
[0054] The inner surface of the second end of the first
belt 10 (i.e., an area of the first belt 10 that faces the
second belt 30 when in the worn state) is provided with
a first engagement unit 60.
[0055] The second belt 30 is a non-flexible belt. Spe-
cifically, as shown in FIGs. 1 to 3, the second belt 30 is
a hollow-plate-shaped member composed of rigid ABS
resin and is substantially semielliptical-shaped (i.e., sub-
stantially C-shaped) when viewed from the side of the
electric device 100.
[0056] The material used for the second belt 30 is not
particularly limited and may be other rigid resin, such as
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polycarbonate resin or engineering plastic. Furthermore,
the second belt 30 may partially or entirely be formed of
a metallic member or a ceramic member.
[0057] The second belt 30 is provided therein with a
rigid substrate 31 a, a rigid substrate 31 b, and a rigid
substrate 31 c, each of which has circuit elements (such
as a resistor, a capacitor, and an integrated circuit)
mounted therein. The substrate 31a and the substrate
31 b are connected to each other via a flexible substrate,
and the substrate 31 b and the substrate 31 c are con-
nected to each other via a flexible substrate. Further-
more, a part of a battery 41 is provided within the second
belt 30. The battery 41 is disposed within the second belt
30 such that the battery 41 does not overlap the display-
ing unit 15 when a user wears the electronic device 100
around his/her arm. Alternatively, the battery 41 may be
disposed within the first belt 10 so long as the position
of the battery 41 does not overlap the displaying unit 15
of the first belt 10. Although not shown in detail, the sec-
ond belt 30 is actually constituted of a combination of a
plurality of members.
[0058] A first end of the second belt 30 is connected
to the hinge 20. A second end of the second belt 30 is
connected to the third belt 40. When in the worn state,
the second end of the first belt 10 overlaps the outer
surface of the second end of the second belt 30.
[0059] The outer surface of the second end of the sec-
ond belt 30 (i.e., an area of the second belt 30 that faces
the first belt 10 when in the worn state) is provided with
a second engagement unit 70.
[0060] The hinge 20 is a flexible portion (connection
portion) that connects the first end of the first belt 10 to
the first end of the second belt 30. A shape formed by
the first belt 10 and the second belt 30 is a substantially
elliptical shape when the electronic device 100 worn
around the subject is viewed from the side of the wearable
electronic device. In the first embodiment, the term "flex-
ible" means that an object is substantially bendable. The
hinge 20 has higher flexibility than either of the first belt
10 or the second belt 30.
[0061] The hinge 20 is mainly constituted of a tubular
cover 20a composed of silicon rubber. In other words,
the hinge 20 is a part of a belt (i.e., the electronic device
100) having a hinge function for the first belt 10 and the
second belt 30, and does not necessarily need to be
structurally hinge-shaped.
[0062] A part of a flexible substrate 21a and a part of
a flexible substrate 21b, which connect the organic EL
panel 11 to the substrate 31 c, and a part of a flexible
substrate 21 c, which connects a sensor substrate 56
(i.e., a substrate equipped with a pulse-wave sensor (not
shown)) within the sensor 50 to the substrate 31 c are
provided within the hinge 20.
[0063] Accordingly, although the hinge 20 is desirably
constituted of flexible members, the hinge 20 may include
a non-flexible member. In other words, the hinge 20 may
have other configurations so long as the hinge 20 has
flexibility in its entirety.

[0064] The third belt 40 is a flexible belt that is con-
nected to an edge side of the second engagement unit
70 at the second end of the second belt 30 that is opposite
the first end thereof connected to the hinge 20. The third
belt 40 is mainly constituted of a closed-end tubular cover
48 composed of elastomer (such as silicon rubber or ure-
thane rubber).
[0065] The third belt 40 includes therein the battery 41,
which has flexibility, and a cover 44 that covers the outer
surface of the battery 41. In order to make a bending
regulation function, to be described later, more effective,
the cover 44 is composed of rigid resin, such as ABS
resin, with reduced thickness and increased flexibility.
Therefore, the cover 44 has flexibility.
[0066] In other words, the third belt 40 is constituted
of flexible members and has flexibility in its entirety. The
third belt 40 has higher flexibility than either of the first
belt 10 or the second belt 30.
[0067] When in the worn state, the outer surface of the
third belt 40 overlaps the inner surface of the first belt 10.
More specifically, when in the worn state, the third belt
40 is disposed on the periphery of the inner surface of
the first belt 10 at a position between the first engagement
unit 60 and the sensor 50.
[0068] The sensor 50 is provided at the rear surface
of the first belt 10 in an area thereof that contacts with
the subject when the electronic device 100 is worn around
the subject. The sensor 50 may be provided as a part of
the first belt 10 or may be a separate flexible member,
such as elastomer, attached to the inner surface of the
first belt 10, like a sensor 50a to be described later.
[0069] The sensor substrate 56 equipped with the
pulse-wave sensor and a sensor holder 52 that holds the
sensor substrate 56 via a cushion member 51 are pro-
vided within the sensor 50. Although the sensor 50 is
also provided with a lens 53 and a lens holder 54, detailed
descriptions thereof will be omitted.
[0070] In the first embodiment, the first belt 10, the sec-
ond belt 30, the hinge 20, and the third belt 40 constitute
the entire electronic device 100. Alternatively, a config-
uration equipped with a belt other than these belts is also
permissible. Furthermore, in the first embodiment, al-
though the organic EL panel 11 is used as the displaying
unit 15, other kinds of display panels (display means),
such as a liquid-crystal panel, may be used as an alter-
native.

<Attachment-Detachment Method>

[0071] Next, a method for attaching and detaching the
electronic device 100 will be described. FIGs. 4A and 4B
schematically illustrate how the electronic device 100 is
attached and detached. FIG. 4A illustrates a state where
the electronic device 100 is worn around a subject 55.
FIG. 4B illustrates the attachment-detachment process
of the electronic device 100, that is, a state where the
electronic device 100 is being detached from the subject
55 as well as a state where the electronic device 100 is
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being attached to the subject 55.
[0072] As shown in FIG. 4A, when the electronic device
100 is worn around the subject 55, the first engagement
unit 60 and the second engagement unit 70 are engaged
with each other. In a normal state (i.e., a state where
stress is not received from another member), the third
belt 40 has a tabular shape. However, due to having flex-
ibility, the third belt 40 in the state shown in FIG. 4A is
bent by being pressed by the inner surface of the first
belt 10. In FIG. 4A, the third belt 40 is located on the
periphery of the inner surface of the first belt 10 and is
disposed between the first engagement unit 60 and the
sensor 50. Furthermore, the third belt 40 is disposed be-
tween the edge side of the second engagement unit 70
and the sensor 50.
[0073] In contrast, during the attachment-detachment
process of the electronic device 100, as shown in FIG.
4B, the first engagement unit 60 and the second engage-
ment unit 70 are disengaged from each other. Thereby
the first belt 10 and the second belt 30 are opened with
the flexible hinge 20 acting as a fulcrum.
[0074] In this case, as shown in FIG. 4B, since the third
belt 40 comes out of contact with the first belt 10, the
third belt 40 recovers its tabular shape and tilts outward.
Therefore, when the electronic device 100 is to be de-
tached (or attached), the inside of the electronic device
100 opens widely.
[0075] As described above, with the configuration in
which the non-flexible first belt 10 and the non-flexible
second belt 30 are connected to each other by the flexible
hinge 20, the user can readily attach or detach the elec-
tronic device 100 to or from himself/herself by simply
opening and closing the first belt 10 and the second belt
30 using the hinge 20 as a fulcrum.
[0076] Generally, battery space is often a problem
when reducing the size of an electronic device. In the
electronic device 100, the flexible battery 41 is provided
within the third belt 40, which corresponds to an end of
the entire electronic device 100. Therefore, with the elec-
tronic device 100, the battery 41 does not interfere with
the attachment-detachment process, and space for in-
corporating other circuit components can be ensured
within the nonflexible first belt 10 and the nonflexible sec-
ond belt 30.

<Arrangement of Engagement Units>

[0077] Next, the arrangement of the first engagement
unit 60 and the second engagement unit 70 will be de-
scribed. FIG. 5 schematically illustrates the arrangement
of the first engagement unit 60 and the second engage-
ment unit 70. Specifically, FIG. 5 schematically illustrates
the electronic device 100 in the worn state, as viewed
from the side of the electric device 100. In FIG. 5, the
sensor 50 is not shown.
[0078] In the electronic device 100, the second en-
gagement unit 70 is provided at a position that allows the
first engagement unit 60 to bite into the second belt 30

so that the first engagement unit 60 and the second en-
gagement unit 70 can readily engage with each other
during the wearing process.
[0079] Specifically, as shown in FIG. 5, the first en-
gagement unit 60 is provided at the inner surface of the
first belt 10 located within a range 82. The second en-
gagement unit 70 is provided at the outer surface of the
second belt 30 located within the range 82.
[0080] As shown in FIG. 5, when the electronic device
100 in the worn state is viewed from the side, the range
82 is located between a virtual line 81 and a line (i.e., a
line component). The virtual line 81 extends through the
center of the elliptical shape (substantially elliptical
shape) and the middle of the hinge 20 in the circumfer-
ential direction. The line (i.e., a line component) connects
the aforementioned center and the second end (i.e., the
edge of the second end) of the first belt 10.
[0081] The electronic device 100 is divided into a first
portion 86 and a second portion 87 by the line 81. The
line 81 extends through the center of the elliptical shape
(substantially elliptical shape) formed by the first belt 10
and the second belt 30 and the middle of the hinge 20 in
the circumferential direction. In the electronic device 100,
the first portion 86 extends from the middle of the hinge
20 in the circumferential direction to a position where the
line 81 intersects with the first belt 10. In the electronic
device 100, the second portion 87 extends from the mid-
dle of the hinge 20 in the circumferential direction to a
position where the line 81 intersects with the second belt
30. Although an ellipse that constitutes the first portion
86 and an ellipse that constitutes the second portion 87
may be identical shapes, the two ellipses do not neces-
sarily have to be identical shapes.
[0082] When regulating the position of the first engage-
ment unit 60 by using the first portion 86 and the second
portion 87, it can be said that the first engagement unit
60 is provided at the inner surface of the first belt 10
included in the second portion 87. Likewise, it can be
said that the second engagement unit 70 is provided at
the outer surface of the second belt 30 included in the
second portion 87.
[0083] Furthermore, a tangent line 83 at the middle
(i.e., the axis of opening and closing) of the hinge 20 in
the circumferential direction and a tangent line (e.g., a
tangent line 84) at the outer (or inner) surface of the first
belt 10 located within the range 82 intersect with each
other at the second portion 87 side. Likewise, the tangent
line 83 and a tangent line 85, the tangent line 85 being
at the outer (or inner) surface of the second belt 30 lo-
cated within the range 82, intersect with each other at
the second portion 87 side.
[0084] By arranging the first engagement unit 60 and
the second engagement unit 70 in this manner, a simple
and efficient engagement mechanism that allows the first
engagement unit 60 and the second engagement unit 70
to readily engage with each other during the wearing
process is achieved.
[0085] As will be described later, the first engagement
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unit 60 and the second engagement unit 70 are normally
formed of protrusions. By arranging the first engagement
unit 60 and the second engagement unit 70 in the above-
described manner, the protrusions can be reduced in
height. Thus, smooth opening and closing of the first belt
10 and the second belt 30 can be performed.

<Configurations of Engagement Units>

[0086] Next, specific configurations of the first engage-
ment unit 60 and the second engagement unit 70 will be
described. FIGs. 6A and 6B schematically illustrate spe-
cific configurations of the first engagement unit 60 and
the second engagement unit 70.
[0087] FIG. 6A illustrates the first engagement unit 60
provided at the inner surface of an end of the first belt
10. The first engagement unit 60 has a plurality of (five
in FIG. 6A) protrusions 61 extending in the width direction
of the first belt 10 and recesses 62 formed between the
protrusions 61.
[0088] FIG. 6B illustrates the second engagement unit
70 provided at the outer surface (i.e., front surface) of
the second belt 30. The second engagement unit 70 has
a plurality of (three in FIG. 6B) protrusions 71 extending
in the width direction of the second belt 30.
[0089] The first engagement unit 60 and the second
engagement unit 70 are composed of rigid resin, such
as ABS resin. Alternatively, the first engagement unit 60
and the second engagement unit 70 may be composed
of a highly-abrasion-resistant material, such as polya-
cetal.
[0090] As a further alternative, the first engagement
unit 60 and the second engagement unit 70 may be com-
posed of elastomer. Because a material with high friction
force like elastomer is suitable for engagement, such a
material can be used for the first engagement unit 60 and
the second engagement unit 70. Furthermore, the first
engagement unit 60 and the second engagement unit 70
may be composed of different materials. For example,
one of the first engagement unit 60 and the second en-
gagement unit 70 may be composed of elastomer,
whereas the other one may be composed of rigid resin.
[0091] When the electronic device 100 is to be worn,
the protrusions 71 engage with the protrusions 61 (and
the recesses 62). In this case, position adjustment is pos-
sible during the wearing process by shifting the engage-
ment position in the circumferential direction of the elec-
tronic device 100 (i.e., a direction orthogonal to the width
direction of the electronic device 100).
[0092] It is conceivable that the first engagement unit
60 and the second engagement unit 70 become engaged
in a misaligned manner in the width direction during the
wearing process of the electronic device 100. In order to
suppress such misalignment in the width direction, one
of the first engagement unit 60 and the second engage-
ment unit 70 may be provided with a guide groove.
[0093] FIGs. 7A and 7B illustrate specific configura-
tions of the first engagement unit 60 and the second en-

gagement unit 70 that are provided with guide grooves.
[0094] FIG. 7A illustrates a first engagement unit 60a
provided at the inner surface of an end of the first belt
10. The first engagement unit 60a has a plurality of pro-
trusions 61 extending in the width direction of the first
belt 10, recesses 62 formed between the protrusions 61,
and a guide groove 63 arranging in the circumferential
direction of the substantially elliptical shape.
[0095] FIG. 7B illustrates a second engagement unit
70a provided at the outer surface (i.e., front surface) of
the second belt 30. The second engagement unit 70a
has a plurality of protrusions 71 extending in the width
direction of the second belt 30 and a projection 73.
[0096] When the electronic device 100 is to be worn,
the protrusions 71 do not engage with the recesses 62
unless the projection 73 is fitted into the guide groove
63. Therefore, with this configuration, misalignment of
the engagement position of the first engagement unit 60a
and the second engagement unit 70a in the width direc-
tion can be suppressed.
[0097] A similar effect can be achieved by providing a
guide groove in the second engagement unit 70 and pro-
viding a projection, which is to be fitted into the guide
groove, in the first engagement unit 60.
[0098] Although the configurations of the first engage-
ment unit 60 and the second engagement unit 70 have
been described above, the configurations of the first en-
gagement unit 60 and the second engagement unit 70
are not limited to such configurations. The first engage-
ment unit 60 and the second engagement unit 70 may
have any configurations that allow them to be engaged
with each other during the wearing process.
[0099] For example, in order to achieve improved en-
gageability, the protrusions 61 (and the recesses 62) and
the protrusions 71 may be tilted. FIG. 8 illustrates specific
configurations of a first engagement unit 60b and a sec-
ond engagement unit 70b that have tilted protrusions, as
viewed from the side of the electric device 100.
[0100] As shown in FIG. 8, the protrusions of the sec-
ond engagement unit 70b engage with the protrusions
(and the recesses) of the first engagement unit 60b. With
regard to the protrusions of the first engagement unit 60b
and the protrusions of the second engagement unit 70b,
in a case where the first belt 10 and the second belt 30
are to be opened about the hinge 20, the protrusions of
the second engagement unit 70b are tilted in a direction
for engaging with the recesses of the first engagement
unit 60b.
[0101] With this configuration, the first engagement
unit 60b and the second engagement unit 70b can en-
gage with each other more securely, thereby reducing
the risk of the electronic device 100 falling off uninten-
tionally from user’s arm.

<Bending Regulation Structure 1 of Battery>

[0102] The battery 41 included in the third belt 40 has
flexibility but may possibly break if bent beyond its limit.
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In the electronic device 100, a sidewall of the cover 44
has a structure that regulates inward bending of the bat-
tery 41 to a certain amount. FIG. 9 schematically illus-
trates a first embodiment of the sidewall of the cover 44
for the battery 41 and shows a state where the battery
41 is inwardly bent. FIG. 10 illustrates the external ap-
pearance of the cover 44 for the battery 41.
[0103] As shown in FIG. 9, the cover 44 is attached to
the outer surface of the battery 41. As described with
reference to FIG. 3, in actuality, the third belt 40 is con-
figured such that the battery 41 whose outer surface is
covered with the cover 44 is further accommodated within
the cover 48. However, in FIG. 9, the cover 48 is not
shown.
[0104] As shown in FIGs. 9 and 10, the cover 44 has
a sidewall 42 and a sidewall 43 that extend in the circum-
ferential direction along the side surfaces of the battery
41. Although only the sidewall 43 will be described in
detail below, the sidewall 42 has a configuration similar
to that of the sidewall 43.
[0105] The sidewall 43 is constituted of a plurality of
protrusions 43a arranged in the circumferential direction
of the substantially elliptical shape, gaps 43b being in-
terposed between each of the plurality of protrusions.
The plurality of protrusions 43a protrude toward the inner
surface (exposed surface) of the battery 41. With the
sidewall 43 having this configuration, when the battery
41 (and the third belt 40) is bent inwardly as shown in
FIG. 10, each protrusion 43a contacts with the protru-
sions 43a adjacent to the protrusion 43a, so that the bat-
tery 41 is prevented from being inwardly bent by a certain
amount or more.
[0106] Furthermore, when the cover 44 is viewed from
the inner side, the gaps 43b are V-shaped. When the
battery 41 (and the third belt 40) is inwardly bent, each
protrusion 43a meshes with the protrusions 43a adjacent
to the protrusion 43a.
[0107] If the battery 41 is largely bent, it is conceivable
that the bending regulation effect is not achievable due
to misalignment of the protrusions 43a constituting the
sidewall 43 in the width direction. However, since the V-
shaped gaps 43b allow each protrusion 43a to mesh with
the adjacent protrusions 43a, the bending regulation ef-
fect can be achieved more reliably.
[0108] The shape of each gap 43b is only an example
and may be other shapes. FIG. 11 illustrates the config-
uration of another embodiment of the sidewall of the cov-
er 44 for the battery 41. FIG. 11 shows a conceivable
configuration in which gaps 143b having a convex shape
allow adjacent protrusions 143a to mesh with each other
when the battery 41 (and the third belt 40) is inwardly
bent.
[0109] If outward bending of the battery 41 is to be
regulated, the cover 44 may be attached to the inner sur-
face of the battery 41 (such that the protrusions 43a pro-
trude outward). In other words, when the cover 44 is at-
tached to one of the principal surfaces of the battery 41,
bending of the battery 41, disposed in the third belt 40,

toward the other principal surface can be regulated.

<Bending Regulation Structure 2 of Battery>

[0110] The structure that regulates inward bending of
the battery 41 to a certain amount may alternatively be
the following structure. FIG. 12 schematically illustrates
a second embodiment of a sidewall of a cover for the
battery 41 and shows a state where the battery 41 is
inwardly bent. FIGs. 13A and 13B illustrate the configu-
ration of the second embodiment of the sidewall of the
cover for the battery 41.
[0111] As shown in FIG. 12, a cover 47 covers the outer
surface of the battery 41. The cover 47 has a sidewall 45
and a sidewall 46 that extend in the circumferential di-
rection of the substantially elliptical shape along the side
surfaces of the battery 41. Although only the sidewall 45
will be described in detail below, the sidewall 46 has a
configuration similar to that of the sidewall 45.
[0112] As shown in FIGs. 13A and 13B, the sidewall
45 has gaps 45g arranged and spaced apart from each
other in the circumferential direction of the substantially
elliptical shape. The sidewall 45 includes a plurality of
protrusions 45a protruding toward the inner surface (ex-
posed surface) of the battery 41 and bending regulation
members 45b provided in the gaps 45g. More specifical-
ly, the plurality of protrusions 45a are each provided with
a groove 45e extending in the circumferential direction
of the substantially elliptical shape. Tabular portions 45d
of the bending regulation members 45b are fitted within
the grooves 45e.
[0113] When the battery 41 (and the third belt 40) is
inwardly bent, each bending regulation member 45b con-
tacts with the protrusions 45a adjacent to the bending
regulation member 45b, so that the battery 41 is prevent-
ed from being inwardly bent by a certain amount or more.
Specifically, corners 45c of the protrusions 45a contacts
with surfaces 45f of the bending regulation members 45b.
Thereby the battery 41 is prevented from being inwardly
bent by a certain amount or more.
[0114] Furthermore, with the sidewall 45 having this
configuration, the tabular portions 45d of the bending reg-
ulation members 45b are fitted within the grooves 45e of
the protrusions 45a. Therefore, the bending regulation
effect can be reliably achieved without the protrusions
45a and the bending regulation members 45b being mis-
aligned with each other in the width direction.
[0115] Moreover, with this configuration in which sep-
arate components, such as the bending regulation mem-
bers 45b, are fitted between adjacent protrusions 45a,
the following effect can be achieved by processing the
bending regulation members 45b.
[0116] For example, by preliminarily processing the
surfaces 45f of the bending regulation members 45b such
that the contact area between the protrusions 45a and
the surfaces 45f increases when the battery 41 is bent,
the material rigidity of the sidewall 45 can be reduced.
Therefore, an inexpensive, readily-processable material,
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such as resin, can be used for the bending regulation
members 45b.
[0117] Furthermore, the protrusions 45a can be fabri-
cated inexpensively by pressing a thin metal plate, such
as spring stainless steel. This allows for a further increase
in strength as compared with the protrusions 45a com-
posed of resin.
[0118] Furthermore, by adjusting the angle of the sur-
faces 45f of the bending regulation members 45b, bend-
ing-angle adjustment becomes possible to a certain ex-
tent.
[0119] Moreover, this configuration in which separate
components, such as the bending regulation members
45b, are fitted between adjacent protrusions 45a is ad-
vantageous in that each bending regulation member 45b
alone can be replaced when the component deteriorates.

<Alternative Configuration of Sensor Unit>

[0120] Although the sensor 50 is described as being
non-flexible in the above embodiment, the sensor 50 may
be constituted of a separate flexible member and may
be provided at the inner surface (rear surface) of the first
belt 10. FIGs. 14A and 14B schematically illustrate a flex-
ible sensor unit.
[0121] As shown in FIGs. 14A and 14B, a sensor 50a
has flexibility or elasticity. This means that an outer por-
tion of the sensor 50a excluding the lens 53 and the lens
holder 54 shown in FIG. 3 has flexibility or elasticity.
[0122] The outer portion of the sensor 50a is composed
of, for example, elastomer, such as silicon rubber. As
shown in FIGs. 14A and 14B, when the sensor 50a is
pressed, the sensor 50a recedes inward. The sensor
holder 52 within the sensor 50a may also be composed
of a flexible material (e.g., elastomer).
[0123] When the outer portion of the sensor 50a is
pressed, the position of the sensor substrate 56 (pulse-
wave sensor) provided within the sensor 50a also shifts.
The sensor substrate 56 is held by the sensor holder 52
via the cushion member 51 composed of a foamable resin
material, such as urethane foam. The sensor substrate
56 is connected to the substrate 31 c by the flexible sub-
strate 21 c. Therefore, the sensor substrate 56 is capable
of following the movement of the sensor 50a.
[0124] Accordingly, with the outer portion of the sensor
50a being constituted of a flexible or elastic member, load
applied to user’s wrist when the sensor 50a contacts with
user’s wrist can be reduced.
[0125] Furthermore, with the outer portion of the sen-
sor 50a being constituted of a flexible or elastic member,
the lens 53 of the sensor 50a comes into close contact
with user’s wrist. Therefore, the lens 53 is less likely to
become positionally displaced relative to the wrist. By
reducing positional displacement of the lens 53 relative
to the wrist, the pulse-wave sensor can stably measure
pulse waves.
[0126] Because the displaying unit 15 is provided at
the front surface of the first belt 10, the inner side of the

first belt 10 normally contacts with the backhand side of
user’s wrist.
[0127] Generally, with regard to measurement of pulse
waves using a pulse-wave sensor, sensitivity is higher
at the palm side of user’s wrist. However, the sensitivity
at the palm side of the wrist varies significantly depending
on the contact location of the sensor 50a. On the other
hand, although the backhand side of the wrist provides
lower sensitivity than the palm side of the wrist, there is
less variation in sensitivity among different contact loca-
tions of the sensor 50a. In other words, with the sensor
50a (sensor 50) being provided at the inner side of the
first belt 10, the electronic device 100 can stably measure
user’s pulse waves.
[0128] The sensor unit can be given flexibility or elas-
ticity by any method, such as making the sensor unit into
a bellows shape by using a flexible member.

<Communication Unit>

[0129] The electronic device 100 may include a com-
munication unit that communicates wirelessly with an ex-
ternal device. FIG. 15 is an external perspective view of
an electronic device 100a equipped with a communica-
tion unit.
[0130] The electronic device 100a shown in FIG. 15
includes a communication unit 90 provided at the front
surface of the second belt 30.
[0131] A wireless module (near-field-communication
(NFC) tag) of an NFC standard, which is one of radio-
frequency-identification (RFID) standards, and a periph-
eral circuit are provided within the communication unit 90.
[0132] The communication unit 90 is provided in the
second belt 30 that contacts with the palm side of user’s
wrist.
[0133] The NFC tag is capable of exchanging informa-
tion with another NFC-compliant external device (e.g.,
smartphone) by being brought close to the external de-
vice, and is used, for example, at a station ticket gate,
for making a payment with electronic money, and for iden-
tification authentication when entering a building. The
communication unit 90 is provided in the second belt 30
located at user’s palm side. With this structure, the elec-
tronic device 100a can be readily brought close to (held
over) an external device.
[0134] The wireless module provided in the communi-
cation unit 90 is not limited to the NFC tag and may al-
ternatively be a wireless module that communicates wire-
lessly with an external device via, for example, Bluetooth
(registered trademark) or Wi-Fi (registered trademark).
[0135] The electronic device according to the present
disclosure may include the following alternative exem-
plary embodiments.
[0136] A wearable electronic device according to an-
other exemplary embodiment of the present disclosure
includes a first belt provided with a displaying unit, a sec-
ond belt, and a hinge that connects a first end of the first
belt to a first end of the second belt and that has higher
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flexibility than the first belt and the second belt. When
the wearable electronic device is worn around a subject,
a second end of the first belt overlaps an outer surface
of the second belt.
[0137] In this electronic device, since portions with low
flexibility within the electronic device can be increased in
size, the displaying unit can be readily increased in size,
and high functionality can be readily achieved by increas-
ing the number of electronic components. Furthermore,
since a portion with high flexibility can be reduced in size,
for example, the risk of damage to a substrate caused
by bending can be suppressed. Moreover, by opening
and closing the first belt and the second belt on the basis
of the hinge, a user can readily wear the electronic device.
[0138] Furthermore, for example, when the electronic
device worn around the subject is viewed from the side,
the electronic device may have a substantially elliptical
shape.
[0139] Accordingly, by forming the electronic device
into a semielliptical shape, which is similar to the cross-
sectional shape of the wrist, fittability of the electronic
device on the arm is improved.
[0140] Furthermore, for example, the first belt may
have a substantially semielliptical arc shape when
viewed from the side of the electronic device, and the
second belt may have a substantially semielliptical arc
shape when viewed from the side.
[0141] Accordingly, the user can readily wear the elec-
tronic device. In other words, an electronic device with
improved fittability is achieved.
[0142] Furthermore, for example, an inner surface of
the second end of the first belt may be provided with a
first engagement unit, and the outer surface of the second
belt may be provided with a second engagement unit.
When the electronic device is worn around the subject,
the first engagement unit and the second engagement
unit may engage with each other.
[0143] Furthermore, for example, when the electronic
device worn around the subject is viewed from the side
and is divided into a first portion, which includes a bound-
ary between the hinge and the first belt, and a second
portion, which includes a boundary between the hinge
and the second belt, by a line, which extends through the
center of the substantially elliptical shape and the middle
of the hinge in the circumferential direction, the second
engagement unit may be provided at the outer surface
of the second belt included in the second portion.
[0144] Accordingly, the second engagement unit is
provided at a position that allows the second end (i.e.,
the first engagement unit) of the first belt to bite into the
second belt, so that a simple and efficient engagement
mechanism is achieved.

<Conclusion>

[0145] A wearable electronic device according to one
or a plurality of aspects has been described above based
on the embodiments. The electronic device according to

each of the above embodiments can enhance reliability
while ensuring a non-flexible portion, and can also be
readily worn around a user.
[0146] The present disclosure is not limited to these
embodiments or modifications thereof. The present dis-
closure includes an embodiment achieved by implement-
ing various modifications conceivable by a skilled person
to each of the above embodiments or modifications there-
of, or an embodiment achieved by combining compo-
nents in different embodiments or modification thereof.
The scope of the invention is only defined by the append-
ed claims.
[0147] For example, although the electronic device ac-
cording to each of the above embodiments is described
as being of an arm-wearable type, the electronic device
may be of a type worn on other parts of the body.

[Industrial Applicability]

[0148] The electronic device according to the present
disclosure is suitable as a highly-reliable, readily-wear-
able electronic device.

[Reference Signs List]

[0149]

10 First belt
11 Organic EL panel
20 Hinge
20a Tubular cover
21 a, 21b, 21c Flexible substrate
30 Second belt
31a, 31b, 31c Rigid substrate
40 Third belt
41 Battery
42, 43, 45, 46 Sidewall
43a, 45a, 61, 71, 143a Protrusions
43b, 45g, 143b Gaps
44, 47, 48 Cover
45b Regulation members
45c Corners
45d Tabular portions
45e Grooves
45f Surfaces
50, 50a Sensor
51 Cushion member
52 Sensor holder
53 Lens
54 Lens holder
55 Subject
56 Sensor substrate
60, 60a, 60b First engagement unit
62 Recesses
63 Guide groove
70, 70a, 70b Second engagement unit
73 Projection
81 Virtual line
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86 First portion
87 Second portion
90 Communication unit
100, 100a Electronic device

Claims

1. A wearable electronic device (100, 100a), compris-
ing:

a first belt (10), the front surface of the first belt
(10) being provided with a display (15) having a
display face;
a second belt (30); a hinge (20) that connects a
first end of the first belt (10) to a first end of the
second belt (30), a shape formed by the first belt
(10) and the second belt (30) capable of being
an elliptical shape when the wearable electronic
device (100, 100a) worn around a subject (55)
is viewed from a side of the wearable electronic
device (100, 100a), and the hinge (20) having
higher flexibility than the first belt (10) and the
second belt (30);
a first engagement unit (60, 60a, 60b) that is
provided at a second end and in a region of a
rear surface of the first belt (10), the second end
of the first belt (10) being opposite the first end
of the first belt (10), whereby in this region, the
elliptical shape formed by the first belt (10) and
the second belt (30) has a smaller curvature than
in other regions of the elliptical shape; and
a second engagement unit (70, 70a, 70b) that
is provided at an outer side of the second belt
(30) and that engages with the first engagement
unit (60, 60a, 60b), characterized in that the
display face is curved and the wearable elec-
tronic device (100, 100a) further comprises a
third belt (40) having higher flexibility than the
first belt (10) and the second belt (30), the third
belt (40) being connected to the second end of
the second belt (30), the second end of the sec-
ond belt (30) being opposite the first end of the
second belt (30) connected to the hinge (20),
wherein when the electronic device (100, 100a)
is worn around the subject (55), the first belt (10)
overlaps an outer surface of the third belt (40).

2. The wearable electronic device according to Claim 1,
wherein the first belt (10) is capable of being a sem-
ielliptical arc shape when the wearable electronic de-
vice (100, 100a) is viewed from a side of the wearable
electronic device (100, 100a), and
wherein the second belt (30) is capable of being a
semielliptical arc shape when the wearable electron-
ic device (100, 100a) is viewed from a side of the
wearable electronic device (100, 100a).

3. The wearable electronic device according to Claim
1 or Claim 2,
wherein when the wearable electronic device (100,
100a) worn around the subject (55) is viewed from
the side of the wearable electronic device (100,
100a), the wearable electronic device (100, 100a) is
divided into a first portion (86) and a second portion
(87) by a virtual line (81) extending through a center
of the elliptical shape and the middle of the hinge
(20), and the second engagement unit (70, 70a, 70b)
is provided at an outer surface of the second belt
(30) within the second portion (87), the first portion
(86) extending from the middle of the hinge (20) to
a position where the virtual line (81) intersects with
the first belt (10), the second portion (87) extending
from the middle of the hinge (20) to a position where
the virtual line (81) intersects with the second belt
(30).

4. The wearable electronic device according to any one
of Claim 1 to Claim 3,
wherein one of the first engagement unit (60a) and
the second engagement unit (70a) has guide
grooves (63), the guide grooves (63) being arranged
in a circumferential direction of the elliptical shape,
and
wherein the other one of the first engagement unit
(60a) and the second engagement unit (70a) has
projections (73), the projections (73) being fitted into
the guide grooves (63) when the wearable electronic
device (100, 100a) is worn around the subject (55).

5. The wearable electronic device according to Claim 1,
wherein the third belt (40) includes a flexible battery
(41) therein.

6. The wearable electronic device according to Claim 5,
wherein the third belt (40) further includes
a cover (44, 47) attached to one of principal surfaces
of the flexible battery (41),
wherein the cover (44, 47) has sidewalls (42, 43, 45,
46) along a side surface of the flexible battery (41),
the side walls (42, 43, 45, 46) extending in a circum-
ferential direction of the elliptical shape, and
wherein the sidewalls (42, 43, 45, 46) include a plu-
rality of protrusions (43a, 45a,143a) that are ar-
ranged in the circumferential direction of the elliptical
shape, gaps (43b, 45g, 143b) being interposed be-
tween each of the plurality of protrusions (43a, 45a,
143a), and the plurality of protrusions (43a, 45a,
143a) protruding toward another one of the principal
surfaces of the flexible battery (41).

7. The wearable electronic device according to Claim 6,
wherein when the third belt (40) is bent toward the
other one of the surfaces of the flexible battery (41),
each of the protrusions (43a, 45a,143a) contacts
with the adjacent one or more of the protrusions (43a,
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45a,143a).

8. The wearable electronic device according to Claim 7,
wherein when the cover (44, 47) is viewed from the
other one of the surfaces of the flexible battery (41),
each of the gaps (43b, 45g, 143b) is V-shaped, and
wherein when the third belt (40) is bent toward the
other one of the surfaces of the flexible battery (41),
each of the protrusions (43a, 45a,143a) meshes with
the adjacent one or more of the protrusions (43a,
45a,143a).

9. The wearable electronic device according to Claim 6,
wherein a bending regulation member (45b) is pro-
vided in each of the gaps (45g), and
wherein when the third belt (40) is bent toward the
other one of the surfaces of the flexible battery (41),
each bending regulation member (45b) contacts with
the protrusions (45a) adjacent to the bending regu-
lation member (45b).

10. The wearable electronic device according to any one
of Claim 1 to Claim 9, further comprising:

a sensor (50, 50a) that is provided at the rear
surface of the first belt (10) and that contacts
with the subject (55) when the wearable elec-
tronic device (100, 100a) is worn around the sub-
ject (55).

11. The wearable electronic device according to any one
of Claim 1 to Claim 10, further comprising:

a communication unit (90) that is provided in the
second belt (30) and that communicates wire-
lessly with an external device.

12. The wearable electronic device according to any one
of Claim 1 to Claim 11,
wherein the second belt (30) is provided with a sub-
strate equipped with a circuit, and
wherein the hinge (20) is provided with a flexible sub-
strate that connects the display (15) to the substrate.

13. The wearable electronic device according to Claim
1, further comprising;
a battery (41), the first belt (10) has the battery at a
position other than a position where the displaying
unit (15) is provided in the first belt (10).

Patentansprüche

1. Tragbare elektronische Vorrichtung (100, 100a), mit:

einem ersten Band (10), wobei die Vorderfläche
des ersten Bands (10) mit einer Anzeige (15)
mit einer Anzeigefläche versehen ist;

einem zweiten Band (30);
einem Gelenkteil (20), das ein erstes Ende des
ersten Bandes (10) mit einem ersten Ende des
zweiten Bandes (30) verbindet, wobei eine
Form, die durch das erste Band (10) und das
zweite Band (30) gebildet ist, geeignet ist, eine
elliptische Form anzunehmen, wenn die tragba-
re elektronische Vorrichtung (100, 100a), die um
ein Objekt (55) herum angelegt ist, von einer
Seite der tragbaren elektronischen Vorrichtung
(100, 100a) aus betrachtet wird, und wobei das
Gelenkteil (20) eine höhere Flexibilität als das
erste Band (10) und das zweite Band (30) hat;
einer ersten Eingriffseinheit (60, 60a, 60b), die
an einem zweiten Ende und in einem Gebiet ei-
ner hinteren Fläche des ersten Bandes (10) vor-
gesehen ist, wobei das zweite Ende des ersten
Bandes (10) dem ersten Ende des ersten Ban-
des (10) gegenüberliegt, wodurch in diesem Ge-
biet die elliptische Form, die durch das erste
Band (10) und das zweite Band (30) gebildet ist,
eine kleinere Krümmung als in anderen Gebie-
ten der elliptischen Form hat; und
einer zweiten Eingriffseinheit (70, 70a, 70b), die
auf einer Außenseite des zweiten Bandes (30)
vorgesehen und mit der ersten Eingriffseinheit
(60, 60a, 60b) im Eingriff ist, dadurch gekenn-
zeichnet, dass die Anzeigefläche gekrümmt ist
und die tragbare elektronische Vorrichtung
(100, 100a) ferner ein drittes Band (40) mit hö-
herer Flexibilität als das erste Band (10) und das
zweite Band (30) aufweist, wobei das dritte Band
(40) mit dem zweiten Ende des zweiten Bandes
(30) verbunden ist, wobei das zweite Ende des
zweiten Bandes (30) dem ersten Ende des zwei-
ten Bandes (30), das mit dem Gelenkteil (20)
verbunden ist, gegenüberliegt, wobei, wenn die
elektronische Vorrichtung (100, 100a) um das
Objekt (55) herum angelegt ist, das erste Band
(10) eine Außenfläche des dritten Bandes (40)
überlappt.

2. Tragbare elektronische Vorrichtung nach Anspruch
1,
wobei das erste Band (10) geeignet ist, eine halbel-
liptische Bogenform anzunehmen, wenn die tragba-
re elektronische Vorrichtung (100, 100a) von einer
Seite der tragbaren elektronischen Vorrichtung (100,
100a) aus betrachtet wird, und
wobei das zweite Band (30) geeignet ist, eine halb-
elliptische Bogenform anzunehmen, wenn die trag-
bare elektronische Vorrichtung (100, 100a) von einer
Seite der tragbaren elektronischen Vorrichtung (100,
100a) aus betrachtet wird.

3. Tragbare elektronische Vorrichtung nach Anspruch
1 oder Anspruch 2,
wobei, wenn die tragbare elektronisches Vorrichtung
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(100, 100a), die um das Objekt (55) herum angelegt
ist, von der Seite der tragbaren elektronischen Vor-
richtung (100, 100a) aus betrachtet wird, die tragba-
re elektronische Vorrichtung (100, 100a) in einen
ersten Bereich (86) und einen zweiten Bereich (87)
durch eine virtuelle Linie (81) unterteilt ist, die sich
durch eine Mitte der elliptischen Form und die Mitte
des Gelenkteils (20) erstreckt, und die zweite Ein-
griffseinheit (70, 70a, 70b) an einer Außenfläche des
zweiten Bands (30) innerhalb des zweiten Bereichs
(87) vorgesehen ist, wobei sich der erste Bereich
(86) von der Mitte des Gelenkteils (20) zu einer Po-
sition erstreckt, an der die virtuelle Linie (81) und das
erste Band (10) sich schneiden, wobei der zweite
Bereich (87) sich von der Mitte des Gelenkteils (20)
zu einer Position erstreckt, an der die virtuelle Linie
(81) und das zweite Band (30) sich schneiden.

4. Tragbare elektronische Vorrichtung nach einem der
Ansprüche 1 bis 3,
wobei die erste Eingriffseinheit (60a) oder die zweite
Eingriffseinheit (70a) Führungsrillen (63) aufweist,
wobei die Führungsrillen (63) in einer Umfangsrich-
tung der elliptischen Form angeordnet sind, und
wobei die entsprechend andere Eingriffseinheit von
der ersten Eingriffseinheit (60a) und der zweiten Ein-
griffseinheit (70a) Vorsprünge (73) aufweist, wobei
die Vorsprünge (73) in die Führungsrillen (63) ein-
gepasst sind, wenn die tragbare elektronische Vor-
richtung (100, 100a) um das Objekt (55) herum an-
gelegt ist.

5. Tragbare elektronische Vorrichtung nach Anspruch
1,
wobei das dritte Band (40) darin eine flexible Batterie
(41) aufweist.

6. Tragbare elektronische Vorrichtung nach Anspruch
5
wobei das dritte Band (40) ferner aufweist
eine Abdeckung (44, 47), die an einer Hauptfläche
der flexiblen Batterie (41) angebracht ist, wobei die
Abdeckung (44, 47) Seitenwände (42, 43, 45, 46)
entlang einer Seitenfläche der flexiblen Batterie (41)
aufweist, wobei die Seitenwände (42, 43, 45, 46) sich
in einer Umfangsrichtung der elliptischen Form er-
strecken, und
wobei die Seitenwände (42, 43, 45, 46) mehrere Vor-
sprünge (43a, 45a, 143a) enthalten, die in der Um-
fangsrichtung der elliptischen Form angeordnet
sind, wobei Spalte (43b, 45g, 143b) zwischen den
jeweils mehreren Vorsprüngen (43, 45a, 143a) an-
geordnet sind, und die mehreren Vorsprünge (43a,
45a, 143a) in Richtung zu einer weiteren Hauptflä-
che der flexiblen Batterie (41) hervorstehen.

7. Tragbare elektronische Vorrichtung nach Anspruch
6,

wobei, wenn das dritte Band (40) in Richtung zu der
anderen der Flächen der flexiblen Batterie (41) ge-
bogen ist, jeder der Vorsprünge (43a, 45a, 143a) mit
dem benachbarten einen oder mehreren der Vor-
sprünge (43a, 45a, 143a) in Kontakt ist.

8. Tragbare elektronische Vorrichtung nach Anspruch
7,
wobei, wenn die Abdeckung (44, 47) von der ande-
ren der Flächen der flexiblen Batterie (41) aus be-
trachtet wird, jeder der Spalte (43b, 45g, 143b) V-
förmig ist, und
wobei, wenn das dritte Band (40) in Richtung zu der
anderen der Flächen der flexiblen Batterie (41) ge-
bogen ist, jede der Vorsprünge (43a, 45a, 143a) mit
dem benachbarten einen oder mehreren der Vor-
sprünge (43a, 45a, 143a) im Eingriff steht.

9. Tragbare elektronische Vorrichtung nach Anspruch
6,
wobei ein Biegeeinstellelement (45b) in jedem der
Spalte (45g) vorgesehen ist, und wobei, wenn das
dritte Band (40) in Richtung zu der anderen der Flä-
chen der flexiblen Batterie (41) gebogen ist, jedes
Biegeeinstellelement (45b) mit den Vorsprüngen
(45a), die zu dem Biegeeinstellelement (45b) be-
nachbart sind, in Kontakt ist.

10. Tragbare elektronische Vorrichtung nach einem der
Ansprüche 1 bis 9, die ferner aufweist:

einen Sensor (50, 50a), der an der Rückseiten-
fläche des ersten Bandes (10) vorgesehen und
mit dem Objekt (55) in Kontakt ist, wenn die trag-
bare elektronische Vorrichtung (100, 100a) um
das Objekt (55) herum angelegt ist.

11. Tragbare elektronische Vorrichtung nach einem der
Ansprüche 1 bis 10, die ferner aufweist:

eine Kommunikationseinheit (90), die in dem
zweiten Band (30) vorgesehen ist und drahtlos
mit einer externen Einrichtung in Verbindung
steht.

12. Tragbare elektronische Vorrichtung nach einem der
Ansprüche 1 bis 11,
wobei das zweite Band (30) mit einem Substrat ver-
sehen ist, das mit einer Schaltung ausgestattet ist,
und wobei das Gelenkteil (20) mit einem flexiblen
Substrat versehen ist, das die Anzeige (15) mit dem
Substrat verbindet.

13. Tragbare elektronische Vorrichtung nach Anspruch
1, die ferner aufweist:

eine Batterie (41), wobei das erste Band (10)
die Batterie an einer Position aufweist, die sich

25 26 



EP 2 889 715 B1

15

5

10

15

20

25

30

35

40

45

50

55

von einer Position unterscheidet, an der die An-
zeigeeinheit (15) in dem ersten Band (10) vor-
gesehen ist.

Revendications

1. Dispositif électronique portable (100, 100a)
comprenant :

une première ceinture (10), la surface avant de
la première ceinture (10) étant dotée d’un affi-
cheur (15) comportant une face d’affichage,
une deuxième ceinture (30),
une articulation (20) qui relie une première ex-
trémité de la première ceinture (10) à une pre-
mière extrémité de la deuxième ceinture (30), la
forme prise par la première ceinture (10) et la
deuxième ceinture (30) pouvant être une forme
elliptique lorsque le dispositif électronique por-
table (100, 100a), porté autour d’un sujet (55)
est vu depuis un côté du dispositif électronique
portable (100, 100a), et l’articulation (20) pré-
sentant une souplesse supérieure à celle de la
première ceinture (10) et de la deuxième cein-
ture (30),
une première unité de mise en prise (60, 60a,
60b) qui est prévue au niveau d’une seconde
extrémité et dans la zone de surface arrière de
la première ceinture (10), la seconde extrémité
de la première ceinture (10) étant opposée à la
première extrémité de la première ceinture (10)
grâce à quoi, dans cette zone, la forme elliptique
prise par la première ceinture (10) et la deuxiè-
me ceinture (30) présente un rayon de courbure
plus petit que dans d’autres zones de la forme
elliptique, et
une seconde unité de mise en prise (70, 70a,
70b) qui est prévue du côté externe de la deuxiè-
me ceinture (30) et qui se met en prise avec la
première unité de mise en prise (60, 60a, 60b),
caractérisé en ce que
la face d’affichage est incurvée et le dispositif
électronique portable (100, 100a) comprend en
outre une troisième ceinture (40) présentant une
souplesse supérieure à celle de la première
ceinture (10) et de la deuxième ceinture (30), la
troisième ceinture (40) étant reliée à la seconde
extrémité de la deuxième ceinture (30), la se-
conde extrémité de la deuxième ceinture (30)
étant opposée à la première extrémité de la
deuxième ceinture (30) reliée à l’articulation
(20), où lorsque le dispositif électronique (100,
100a) est porté autour du sujet (55) la première
ceinture (10) chevauche la surface externe de
la troisième ceinture (40).

2. Dispositif électronique portable selon la revendica-

tion 1,
dans lequel la première ceinture (10) peut prendre
la forme d’un arc semi elliptique lorsque le dispositif
électronique portable (100, 100a) est vu depuis le
côté du dispositif électronique portable (100, 100a),
et
dans lequel la deuxième ceinture (30) peut prendre
la forme d’un arc semi elliptique lorsque le dispositif
électronique portable (100, 100a) est vu depuis un
côté du dispositif électronique portable (100, 100a).

3. Dispositif électronique portable selon la revendica-
tion 1 ou la revendication 2,
dans lequel le dispositif électronique portable (100,
100a) porté autour du sujet (55) est vu depuis le côté
du dispositif électronique portable (100, 100a), le dis-
positif électronique portable (100, 100a) étant divisé
en une première partie (86) et une seconde partie
(87) par l’intermédiaire d’une ligne virtuelle (81)
s’étendant au travers du centre de la forme elliptique
et du milieu de l’articulation (20), et la seconde unité
de mise en prise (70, 70a, 70b) est prévue à la sur-
face externe de la deuxième ceinture (30) à l’intérieur
de la seconde partie (87), la première partie (86)
s’étendant depuis le milieu de l’articulation (20) vers
une position où la ligne virtuelle (81) coupe la pre-
mière ceinture (10), la seconde partie (87) s’étendant
depuis le milieu de l’articulation (20) vers une posi-
tion où la ligne virtuelle (81) coupe la deuxième cein-
ture (30).

4. Dispositif électronique portable selon l’une quelcon-
que des revendications 1 à 3,
dans lequel l’une de la première unité de mise en
prise (60a) et de la seconde unité de mise en prise
(70a) comporte des rainures de guidage (63), les
rainures de guidage (63) étant agencées dans la di-
rection circonférentielle de la forme elliptique, et
dans lequel l’autre de la première unité de mise en
prise (60a) et de la seconde unité de mise en prise
(70a) comporte des protubérances (73), les protu-
bérances (73) étant ajustées dans les rainures de
guidage (63) lorsque le dispositif électronique por-
table (100, 100a) est porté autour du sujet (55).

5. Dispositif électronique portable selon la revendica-
tion 1,
dans lequel la troisième ceinture (40) inclut une bat-
terie souple (41) en elle.

6. Dispositif électronique portable selon la revendica-
tion 5,
dans lequel la troisième ceinture (40) inclut en outre :

un couvercle (44, 47) fixé à l’une des surfaces
principales de la batterie souple (41),
dans lequel le couvercle (44, 47) comporte des
parois latérales (42, 43, 45, 46) le long de la
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surface latérale de la batterie souple (41), les
parois latérales (42, 43, 45, 46) s’étendant dans
la direction circonférentielle de la forme ellipti-
que, et
dans lequel les parois latérales (42, 43, 45, 46)
incluent une pluralité de protubérances (43a,
45a, 143a) qui sont agencées dans la direction
circonférentielle de la forme elliptique, des inter-
valles (43b, 45g, 143b) étant intercalés entre
chacune de la pluralité de protubérances (43a,
45a, 143a), et la pluralité de protubérances (43a,
45a, 143a) faisant saillie vers une autre des sur-
faces principales de la batterie souple (41).

7. Dispositif électronique portable selon la revendica-
tion 6,
dans lequel, lorsque la troisième ceinture (40) est
pliée vers l’autre des surfaces de la batterie souple
(41), chacune des protubérances (43a, 45a, 143a)
entre en contact avec une ou plusieurs, adjacentes,
des protubérances (43a, 45a, 143a).

8. Dispositif électronique portable selon la revendica-
tion 7,
dans lequel, lorsque le couvercle (44, 47) est vu de-
puis l’autre des surfaces de la batterie (41), chacun
des intervalles (43b, 45g, 143b) prend la forme d’un
V, et
dans lequel, lorsque la troisième ceinture (40) est
pliée vers l’autre des surfaces de la batterie souple
(41), chacune des protubérances (43a, 45a, 143a)
s’engrène avec une ou plusieurs, adjacentes, des
protubérances (43a, 45a, 143a).

9. Dispositif électronique portable selon la revendica-
tion 6,
dans lequel un élément de régulation de cintrage
(45b) est prévu dans chacun des intervalles (45g), et
dans lequel, lorsque la troisième ceinture (40) est
pliée vers l’autre des surfaces de la batterie souple
(41), chaque élément de régulation de cintrage (45b)
entre en contact avec les protubérances (45a) adja-
centes à l’élément de régulation de cintrage (45b).

10. Dispositif électronique portable selon l’une quelcon-
que des revendications 1 à 9, comprenant en outre :

un capteur (50, 50a) qui est prévu au niveau de
la surface arrière de la première ceinture (10) et
qui entre en contact avec le sujet (55) lorsque
le dispositif électronique portable (100, 100a)
est porté autour du sujet (55).

11. Dispositif électronique portable selon l’une quelcon-
que des revendications 1 à 10, comprenant en
outre :

une unité de communication (90) qui est prévue

dans la deuxième ceinture (30) et qui commu-
nique sans fil avec un dispositif externe.

12. Dispositif électronique portable selon l’une quelcon-
que des revendications 1 à 11,
dans lequel la deuxième ceinture (30) est dotée d’un
substrat muni d’un circuit, et
dans lequel l’articulation (20) est dotée d’un substrat
souple qui relie l’afficheur (15) au substrat.

13. Dispositif électronique portable selon la revendica-
tion 1, comprenant en outre :

une batterie (41), la première ceinture (10) por-
tant la batterie à une position différente à la po-
sition où l’unité d’affichage (15) est prévue dans
la première ceinture (10).
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