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Description
BACKGROUND

[0001] Numerous tradeoffs are considered in engi-
neering an electronic device to be worn on the human
body. Functionality, battery life, ergonomic comfort, and
aesthetics, for example, all come into play. WO
2012/170110 A1 describes techniques for a wearable
device and platform for sensory input including a sensor
coupled to a framework having a housing having one or
more moldings, the sensor being configured to sense at
least one sensory input, a processor configured to trans-
form the at least one sensory input to data during an
activity in which the wearable device is worn, and a com-
munications facility coupled to the wearable device and
configured to transfer the data between the wearable de-
vice and another device during the activity, the data being
configured to be presented on a user interface. US
2014/078694 A1 relates to a mobile wrist watch, in par-
ticular to such an accessory comprising several electrical
and micromechanical components acting as a central
processing unit for a multitude of tasks including mobile
computing, imaging handling, medical monitoring and as
a multiple sensor device communicating with far and
nearby electronic devices wirelessly with established ra-
diofrequency (i.e. GSM, bluetooth etc.) technologies. US
2014/0142403 A1 describes a biometric monitoring de-
vice measuring various biometric information is provided
that allows the person to take and/or display a heart rate
reading by a simple user interaction with the device, e.g.,
by simply touching a heart rate sensor surface area or
moving the device in a defined motion pattern. Some
embodiments of this disclosure provide biometric moni-
toring devices that allow a person to get a quick heart
rate reading without removing the device or interrupting
their other activities. Some embodiments provide heart
rate monitoring with other desirable features such as
feedback on data acquisition status. In some cases, the
overall rigidity of traditionally engineered electronic struc-
tures is an obstacle to creating a functional, comfortable,
and attractive device.

SUMMARY

[0002] An aspect of the invention provides a wearable
electronic device as set forth in claim 1. One embodiment
of this disclosure provides a wearable electronic device.
The wearable electronic device includes a composite
band, atouch-sensordisplay, a skin sensor, and a course
of electrical conductors. The composite band forms a
loop having two or more rigid segments and a flexible
segment coupled between the rigid segments. The
touch-sensor display is arranged in a first of the rigid seg-
ments, and a skin sensor is arranged in a second of the
rigid segments. The course of electrical conductors runs
between the first and second rigid segments, inside the
flexible segment.
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[0003] This Summary is provided to introduce a selec-
tion of concepts in a simplified form that are further de-
scribed below in the Detailed Description. This Summary
is not intended to identify key features or essential fea-
tures of the claimed subject matter, nor is it intended to
be used to limit the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004]

FIG. 1A schematically shows aspects of an example
wearable electronic device.

FIGS. 1B and 1C show additional aspects of an ex-
ample wearable electronic device.

FIGS. 2A and 2B are exploded views of an example
wearable electronic device.

FIG. 3is an exploded view of a portion of an example
wearable electronic device.

DETAILED DESCRIPTION

[0005] Aspects of this disclosure will now be described
by example and with reference to the drawing figures
listed above. Components and other elements that may
be substantially the same in one or more figures are iden-
tified coordinately and described with minimal repetition.
It will be noted, however, that elements identified coor-
dinately may also differ to some degree.

[0006] FIGS. 1A-C show aspects of a wearable elec-
tronic device 10 in one, non-limiting configuration. The
illustrated device takes the form of a composite band 12,
which may be worn around a wrist. Composite band 12
includes flexible segments 14 and rigid segments 16. The
terms 'flexible’ and ’rigid’ are to be understood in relation
to each other, not necessarily in an absolute sense. More-
over, a flexible segment may be relatively flexible with
respect to one bending mode and/or stretching mode,
while being relatively inflexible with respect to other bend-
ing modes, and to twisting modes. A flexible segment
may be elastomericin some examples. In these and other
examples, a flexible segment may include a hinge and
may rely on the hinge for flexibility, at least in part.
[0007] The illustrated configuration includes four flex-
ible segments 14 linking five rigid segments 16. Other
configurations may include more or fewer flexible seg-
ments, and more or fewer rigid segments. In some im-
plementations, a flexible segment is coupled between
pairs of adjacent rigid segments.

[0008] Various functional components, sensors, ener-
gy-storage cells, efc., of wearable electronic device 10
may be distributed among multiple rigid segments 16.
Accordingly, as shown schematically in FIG. 1A, one or
more of the intervening flexible segments 14 may include
a course of electrical conductors 18 running between ad-
jacent rigid segments, inside or through the intervening
flexible segment. The course of electrical conductors
may include conductors that distribute power, receive or
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transmit a communication signal, or carry a control or
sensory signal from one functional component of the de-
vice to another. In some implementations, a course of
electrical conductors may be provided in the form of a
flexible printed-circuitassembly (FPCA, vide infra), which
also may physically support various electronic and/or log-
ic components.

[0009] In one implementation, a closure mechanism
enables facile attachment and separation of the ends of
composite band 12, so that the band can be closed into
a loop and worn on the wrist. In other implementations,
the device may be fabricated as a continuous loop resil-
ient enough to be pulled over the hand and still conform
to the wrist. Alternatively, the device may have an open
bracelet form factor in which ends of the band are not
fastened to one another. In still other implementations,
wearable electronic devices of a more elongate band
shape may be worn around the user’s bicep, waist, chest,
ankle, leg, head, or other body part. Accordingly, the
wearable electronic devices here contemplated include
eye glasses, a head band, an arm-band, an ankle band,
a chest strap, or even an implantable device to be im-
planted in tissue.

[0010] As shown in FIGS. 1B and 1C, wearable elec-
tronic device 10 includes various functional components:
a compute system 20, display 22, loudspeaker 24, haptic
motor 26, communication suite 28, and various sensors.
In the illustrated implementation, the functional compo-
nents are integrated into rigid segments 16-viz., display-
carrier module 16A, pillow 16B, battery compartments
16C and 16D, and buckle 16E. This tactic protects the
functional components from physical stress, from excess
heat and humidity, and from exposure to water and sub-
stances found on the skin, such as sweat, lotions, salves,
and the like.

[0011] Intheillustrated conformation of wearable elec-
tronic device 10, one end of composite band 12 overlaps
the other end. A buckle 16E is arranged at the overlap-
ping end of the composite band, and a receiving slot 30
is arranged at the overlapped end. As shown in greater
detail herein, the receiving slot has a concealed rack fea-
ture, and the buckle includes a set of pawls to engage
the rack feature. The buckle snaps into the receiving slot
and slides forward or backward for proper adjustment.
When the buckle is pushed into the slot at an appropriate
angle, the pawls ratchet into tighter fitting set points.
When release buttons 32 are squeezed simultaneously,
the pawls release from the rack feature, allowing the com-
posite band to be loosened or removed.

[0012] The functional components of wearable elec-
tronic device 10 draw power from one or more energy-
storage cells 34. A battery-e.g., a lithium ion battery-is
one type of energy-storage cell suitable for this purpose.
Examples of alternative energy-storage cells include su-
per- and ultra-capacitors. A typical energy storage cell is
a rigid structure of a size that scales with storage capac-
ity. To provide adequate storage capacity with minimal
rigid bulk, a plurality of discrete separated energy storage
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cells may be used. These may be arranged in battery
compartments 16C and 16D, or in any of the rigid seg-
ments 16 of composite band 12. Electrical connections
between the energy storage cells and the functional com-
ponents are routed through flexible segments 14. In
some implementations, the energy storage cells have a
curved shape to fit comfortably around the wearer’s wrist,
or other body part.

[0013] In general, energy-storage cells 34 may be re-
placeable and/or rechargeable. In some examples, re-
charge power may be provided through a universal serial
bus (USB) port 36, which includes a magnetic latch to
releasably secure a complementary USB connector. In
other examples, the energy storage cells may be re-
charged by wireless inductive or ambient-light charging.
In still other examples, the wearable electronic device
may include electro-mechanical componentry to re-
charge the energy storage cells from the user’s adventi-
tious or purposeful body motion. More specifically, the
energy-storage cells may be charged by an electrome-
chanical generator integrated into wearable electronic
device 10. The generator may be actuated by a mechan-
ical armature that moves when the user is moving.
[0014] In wearable electronic device 10, compute sys-
tem 20 is housed in display-carrier module 16A and sit-
uated below display 22. The compute system is opera-
tively coupled to display 22, loudspeaker 24, communi-
cation suite 28, and to the various sensors. The compute
system includes a data-storage machine 38 to hold data
and instructions, and a logic machine 40 to execute the
instructions.

[0015] Display 22 may be any suitable type of display,
such as a thin, low-power light emitting diode (LED) array
or a liquid-crystal display (LCD) array. Quantum-dot dis-
play technology may also be used. Suitable LED arrays
include organic LED (OLED) or active matrix OLED ar-
rays, among others. An LCD array may be actively back-
lit. However, some types of LCD arrays-e.g., aliquid crys-
tal on silicon, LCOS array-may be front-lit via ambient
light. Although the drawings show a substantially flat dis-
play surface, this aspect is by no means necessary, for
curved display surfaces may also be used. In some use
scenarios, wearable electronic device 10 may be worn
with display 22 on the front of the wearer’s wrist, like a
conventional wristwatch. However, positioning the dis-
play on the back of the wrist may provide greater privacy
and ease of touch input. To accommodate use scenarios
in which the device is worn with the display on the back
of the wrist, an auxiliary display module 42 may be in-
cluded on the rigid segment opposite display-carrier
module 16A. The auxiliary display module may show the
time of day, for example.

[0016] Communication suite 28 may include any ap-
propriate wired or wireless communications componen-
try. In FIGS. 1B and 1C, the communications suite in-
cludes USB port 36, which may be used for exchanging
data between wearable electronic device 10 and other
computer systems, as well as providing recharge power.
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The communication suite may further include two-way
Bluetooth, Wi-Fi, cellular, near-field communication,
and/or other radios. In some implementations, the com-
munication suite may include an additional transceiver
for optical, line-of-sight (e.g., infrared) communication.
[0017] In wearable electronic device 10, touch-screen
sensor 44 is coupled to display 22 and configured to re-
ceive touch input from the user. Accordingly, the display
may be a touch-sensor display in some implementations.
In general, the touch sensor may be resistive, capacitive,
or optically based. Push-button sensors (e.g., micros-
witches) may be used to detect the state of push buttons
46A and 46B, which may include rockers. Input from the
push-button sensors may be used to enact a home-key
or on-off feature, control audio volume, microphone, efc.
[0018] FIGS. 1B and 1C show various other sensors
of wearable electronic device 10. Such sensors include
microphone 48, visible-light sensor 50, ultraviolet sensor
52, and ambient-temperature sensor 54. The micro-
phone provides input to compute system 20 that may be
used to measure the ambient sound level or receive voice
commands from the user. Input from the visible-light sen-
sor, ultraviolet sensor, and ambient-temperature sensor
may be used to assess aspects of the user’s environ-
ment. In particular, the visible-light sensor can be used
to sense the overall lighting level, while the ultraviolet
sensor senses whether the device is situated indoors or
outdoors. In some scenarios, output from the visible light
sensor may be used to automatically adjust the bright-
ness level of display 22, or to improve the accuracy of
the ultraviolet sensor. In the illustrated configuration, the
ambient-temperature sensor takes the form a thermistor,
which is arranged behind a metallic enclosure of pillow
16B, next to receiving slot 30. This location provides a
direct conductive path to the ambient air, while protecting
the sensor from moisture and other environmental ef-
fects.

[0019] FIGS. 1B and 1C show a pair of contact sen-
sors-charging contact sensor 56 arranged on display-
carrier module 16A, and pillow contact sensor 58 ar-
ranged on pillow 16B. Each contact sensor contacts the
wearer’s skin when wearable electronic device 10 is
worn. The contact sensors may include independent or
cooperating sensor elements, to provide a plurality of
sensory functions. Forexample, the contact sensors may
provide an electrical resistance and/or capacitance sen-
sory function responsive to the electrical resistance
and/or capacitance of the wearer’s skin. To this end, the
two contact sensors may be configured as a galvanic
skin-response sensor, for example. Compute system 20
may use the sensory input from the contact sensors to
assess whether, or how tightly, the device is being worn,
for example. In the illustrated configuration, the separa-
tion between the two contact sensors provides a relative-
ly long electrical path length, for more accurate meas-
urement of skin resistance. In some examples, a contact
sensor may also provide measurement of the wearer’s
skin temperature. In the illustrated configuration, a skin
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temperature sensor 60 in the form a thermistor is inte-
grated into charging contact sensor 56, which provides
direct thermal conductive path to the skin. Output from
ambient-temperature sensor 54 and skin temperature
sensor 60 may be applied differentially to estimate of the
heat flux from the wearer’s body. This metric can be used
to improve the accuracy of pedometer-based calorie
counting, for example. In addition to the contact-based
skin sensors described above, various types of non-con-
tact skin sensors may also be included.

[0020] Arranged inside pillow contact sensor 58 in the
illustrated configuration is an optical pulse-rate sensor
62. The optical pulse-rate sensor may include a narrow-
band (e.g., green) LED emitter and matched photodiode
to detect pulsating blood flow through the capillaries of
the skin, and thereby provide a measurement of the wear-
er's pulse rate. In some implementations, the optical
pulse-rate sensor may also be configured to sense the
wearer’s blood pressure. In the illustrated configuration,
optical pulse-rate sensor 62 and display 22 are arranged
on opposite sides of the device as worn. The pulse-rate
sensor alternatively could be positioned directly behind
the display for ease of engineering. In some implemen-
tations, however, a better reading is obtained when the
sensor is separated from the display.

[0021] Wearable electronic device 10 may also include
motion sensing componentry, such as an accelerometer
64, gyroscope 66, and magnetometer 68. The acceler-
ometer and gyroscope may furnish inertial data along
three orthogonal axes as well as rotational data about
the three axes, for a combined six degrees of freedom.
This sensory data can be used to provide a pedometer
/ calorie-counting function, for example. Data from the
accelerometer and gyroscope may be combined with ge-
omagnetic data from the magnetometer to further define
the inertial and rotational data in terms of geographic
orientation.

[0022] Wearable electronic device 10 may alsoinclude
a global positioning system (GPS) receiver 70 for deter-
mining the wearer’s geographic location and/or velocity.
In some configurations, the antenna of the GPS receiver
may be relatively flexible and extend into flexible segment
14A. In the configuration of FIGS. 1B and 1C, the GPS
receiver is far removed from optical pulse-rate sensor 62
to reduce interference from the optical pulse-rate sensor.
More generally, various functional components of the
wearable electronic device-display 22, compute system
20, GPS receiver 70, USB port 36, microphone 48, visi-
ble-light sensor 50, ultraviolet sensor 52, and skin tem-
perature sensor 60-may be located in the same rigid seg-
ment for ease of engineering, but the optical pulse-rate
sensor may be located elsewhere to reduce interference
on the other functional components.

[0023] FIGS. 2A and 2B show aspects of the internal
structure of wearable electronic device 10 in one, non-
limiting configuration. In particular, FIG. 2A shows semi-
flexible armature 72 and display carrier 74. The semi-
flexible armature is the backbone of composite band 12,
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which supports display-carrier module 16A, pillow 16B,
and battery compartments 16B and 16C. The semi-flex-
ible armature may be a very thin band of steel, in one
implementation. The display carrier may be a metal frame
overmolded with plastic. It may be attached to the semi-
flexible armature with mechanical fasteners. In one im-
plementation, these fasteners are molded-in rivet fea-
tures, but screws or other fasteners may be used instead.
The display carrier provides suitable stiffness in display-
carrier module 16A to protect display 22 from bending or
twisting moments that could dislodge or break it. In the
illustrated configuration, the display carrier also sur-
rounds the main printed circuit assembly (PCA) 76,
where compute system 20 is located, and provides
mounting features for the main PCA.

[0024] In some implementations, wearable electronic
device 10 includes a main flexible FPCA 78, which runs
from pillow 16B all the way to battery compartment 16D.
In the illustrated configuration, the main FPCA is located
beneath semi-flexible armature 72 and assembled onto
integral features of the display carrier. In the configuration
of FIG. 2A, push buttons 46A and 46B penetrate one side
of display carrier 74. These push buttons are assembled
directly into the display carrier and are sealed by o-rings.
The push buttons act against microswitches mounted to
sensor FPCA 80.

[0025] Display-carrier module 16A also encloses sen-
sor FPCA 80. At one end of rigid segment 16A, and lo-
cated on the sensor FPCA, are visible-light sensor 50,
ultraviolet sensor 52, and microphone 48. A polymethyl-
methacrylate window 82 is insert molded into a glass
insert-molded (GIM) bezel 84 of display-carrier module
16A, over these three sensors. The window has a hole
for the microphone and is printed with IR transparent ink
on the inside covering except over the ultraviolet sensor.
A water repellent gasket 86 is positioned over the micro-
phone, and a thermoplastic elastomer (TPE) boot sur-
rounds all three components. The purpose of the boot is
to acoustically seal the microphone and make the area
more cosmetically appealing when viewed from the out-
side.

[0026] Asnoted above, display carrier 74 may be over-
molded with plastic. This overmolding does several
things. First, the overmolding provides a surface that the
device TPE overmolding will bond to chemically. Second,
it creates a shut-off surface, so that when the device is
overmolded with TPE, the TPE will not ingress into the
display carrier compartment. Finally, the PC overmolding
creates a glue land for attaching the upper portion of dis-
play-carrier module 16A.

[0027] The charging contacts of USB port 36 are over-
molded into a plastic substrate and reflow soldered to
main FPCA 78. The main FPCA may be attached to the
inside surface of semi-flexible armature 72. In the illus-
trated configuration, charging contact sensor 56 is frame-
shaped and surrounds the charging contacts. It is at-
tached to the semi-flexible armature directly under dis-
play carrier 74-e.g., with rivet features. Skin temperature
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sensor 60 (not shown in FIGS. 2A or 2B) is attached to
the main FPCA under the charging contact-sensor frame,
and thermal conduction is maintained from the frame to
the sensor with thermally conductive putty.

[0028] FIGS.2Aand 2B also show aBluetooth antenna
88 and a GPS antenna 90, which are coupled to their
respective radios via shielded connections. Each anten-
na is attached to semi-flexible armature 72 on either side
of display carrier 74. The semi-flexible armature may
serve as a ground plane for the antennas, in some im-
plementations. Formed as FPCAs and attached to plastic
antenna substrates with adhesive, the Bluetooth and
GPS antennas extend into flexible segments 14A and
14D, respectively. The plastic antenna substrates main-
tain about a 2-millimeter spacing between the semi-flex-
ible armature and the antennae, in some examples. The
antenna substrates may be attached to semi-flexible ar-
mature 72 with heat staked posts. TPE filler parts are
attached around the antenna substrates. These TPEfiller
parts may prevent TPE defects like 'sink’ when the device
is overmolded with TPE.

[0029] Shown also in FIG. 2A are a metallic battery
compartments 16C and 16D, attached to the inside sur-
face of semi-flexible armature 72, such that main FPCA
78 is sandwiched between the battery compartments and
the semi-flexible armature. The battery compartments
have an overmolded rim that serves the same functions
as the plastic overmolding previously described for dis-
play carrier 74. The battery compartments may be at-
tached with integral rivet features molded-in. In the illus-
trated configuration, battery compartment 16C also en-
closes haptic motor 26.

[0030] Shown also in FIG. 2A, a bulkhead 92 is ar-
ranged at and welded to one end of semi-flexible arma-
ture 72. This feature is shown in greater detail in the ex-
ploded view of FIG. 3. The bulkhead provides an attach-
ment point for pillow contact sensor 58. The other end of
the semi-flexible armature extends through battery com-
partment 16D, where flexible strap 14C is attached. The
strap is omitted from FIGS. 2 for clarity, but is shown in
FIGS. 1B and 1C. In one example, the strap is attached
with rivets formed integrally in the battery compartment.
In another embodiment, a plastic end part of the strap is
molded-in as part of the battery compartment overmold-
ing process.

[0031] In the configuration of FIG. 2A, buckle 16E is
attached to the other end of strap 14C. The buckle in-
cludes two opposing, spring-loaded pawls 94 con-
strained to move laterally in a sheet-metal spring box 96.
The pawls and spring box are concealed by the buckle
housing and cover, which also have attachment features
for the strap. The two release buttons 32 protrude from
opposite sides of the buckle housing. When these but-
tons are depressed simultaneously, they release the
pawls from the track of receiving slot 30 (as shown in
FIG. 1C).

[0032] Turningnowto FIG. 3, pillow 16B includes pillow
contact sensor 58, which surrounds optical pulse-rate
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sensor 62. The pillow also includes TPE and plastic over-
moldings, an internal structural pillow case 98, and a
sheet-metal or MIMS inner band 100. The pillow assem-
bly is attached to bulkhead 92 with adhesives for sealing
out water and by two screws that clamp the pillow case
and the plastic overmolding securely to the bulkhead.
The inner band includes receiving slot 30 and its con-
cealed rack feature. In the illustrated configuration, the
inner band is attached to the pillow via adhesives for wa-
ter sealing and spring steel snaps 102, which are welded
to the inside of the inner band on either side of the con-
cealed rack. Main FPCA 78 extends through the bulk-
head and into the pillow assembly, to pillow contact sen-
sor 58. Ambient-temperature sensor 54 is attached to
this FPCA and surrounded by a small plastic frame. The
frame contains thermal putty to help maintain a conduc-
tion path through the inner band to the sensor. On the
opposite side of the FPCA from the sensor a foam spring
may be used to push the sensor, its frame, and thermal
putty against the inside surface of the inner band.
[0033] Compute system 20, via the sensory functions
described herein, may be configured to acquire various
forms of information about the wearer of wearable elec-
tronic device 10. Such information must be acquired and
used with utmost respect for the wearer’s privacy. Ac-
cordingly, the sensory functions may be enacted subject
to opt-in participation of the wearer. In implementations
where personal data is collected on the device and trans-
mitted to a remote system for processing, that data may
be anonymized. In other examples, personal data may
be confined to the wearable electronic device, and only
non-personal, summary data transmitted to the remote
system.

Claims
1. A wearable electronic device (10) comprising:

a composite band (12) forming a loop with two
or more rigid segments (16) and a flexible seg-
ment (14) coupled between adjacent rigid seg-
ments;

a touch-sensor display (22) arranged in a first
(16A) of the rigid segments;

a skin sensor (58, 62) arranged in a second
(16B) of the rigid segments;

a course of electrical conductors (18) running
between the first and second rigid segments
(16A, 16B), through the flexible segment (14);
and

the wearable electronic device (10) further com-
prising an energy-storage cell (34) arranged out-
side of the first and second rigid segments (16A,
16B), wherein the composite band (12) includes
a third rigid segment (16C) in which the energy-
storage cell (34) is arranged

characterised in that the composite band (12)
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further includes a fourth rigid segment (16D) in
which another energy-storage cell (34) is ar-
ranged.

2. The wearable electronic device of claim 1, wherein
the composite band forms a continuous loop resilient
enough to be pulled over the hand and still conform
to the wrist.

3. The wearable electronic device of claim 1, wherein
the skin sensorincludes an optical pulse-rate sensor.

4. The wearable electronic device of claim 1, wherein
the skin sensor includes a first portion of a galvanic
skin-response sensor, and wherein the galvanic
skin-response sensorreleases an output responsive
to a resistance and/or capacitance of skin on which
the wearable electronic device is worn.

5. The wearable electronic device of claim 4, wherein
a second portion of the galvanic skin-response sen-
sor is arranged in the first rigid segment.

6. The wearable electronic device of claim 1, further
comprising a compute system operatively coupled
to the touch-sensor display and to the skin sensor.

7. The wearable electronic device of claim 6, further
comprising one or more of an ambient-temperature
sensor and a skin-temperature sensor arranged in
one of the rigid segments and operatively coupled
to the compute system.

8. The wearable electronic device of claim 6, further
comprising one or more of a visible light sensor and
an ultraviolet sensor arranged in one of the rigid seg-
ments and operatively coupled to the compute sys-
tem.

9. The wearable electronic device of claim 6, further
comprising one or more of a microphone and loud-
speaker arranged in one of the rigid segments and
operatively coupled to the compute system.

Patentanspriiche

1. Tragbare elektronische Vorrichtung (10), umfas-
send:

ein Kompositband (12), das eine Schlinge mit
zwei oder mehreren Starren Segmenten (16)
und einem flexiblen Segment (14) bildet, das
zwischen angrenzenden Starren Segmenten
gekoppelt ist;

eine Berlihrungssensoranzeige (22), die in ei-
nem ersten (16A) der starren Segmente ange-
ordnet ist;
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einen Hautsensor (58, 62), der in einem zweiten
(16B) der starren Segmente angeordnet ist;
einen Verlauf von elektrischen Leitern (18), die
zwischen dem ersten und zweiten starren Seg-
ment (16A, 16B) durch das flexible Segment
(14) laufen; und

die tragbare elektronische Vorrichtung (10) wei-
ter umfassend eine Energiespeicherzelle (34),
die auRerhalb des ersten und zweiten starren
Segments (16A, 16B) angeordnet ist, wobei das
Kompositband (12) ein drittes starres Segment
(16C) beinhaltet, in dem die Energiespeicher-
zelle (34) angeordnet ist,

dadurch gekennzeichnet, dass das Kompo-
sitband (12) weiter ein viertes starres Segment
(16D) beinhaltet, indem eine andere Energie-
speicherzelle (34) angeordnet ist.

Tragbare elektronische Vorrichtung nach Anspruch
1, wobei das Kompositband eine fortlaufende Schlin-
gebildet, die nachgiebig genugist, um tiber die Hand
gezogen zu werden und immer noch an das Hand-
gelenk zu passen.

Tragbare elektronische Vorrichtung nach Anspruch
1, wobei der Hautsensor einen optischen Pulsraten-
sensor beinhaltet.

Tragbare elektronische Vorrichtung nach Anspruch
1, wobei der Hautsensor einen ersten Abschnitt ei-
nes galvanischen Hautantwortsensors beinhaltet
und wobei der galvanische Hautantwortsensor einen
Ausgang ausgibt, der auf einen Widerstand
und/oder eine Kapazitat einer Haut reagiert, an der
die tragbare elektronische Vorrichtung getragen
wird.

Tragbare elektronische Vorrichtung nach Anspruch
4, wobei ein zweiter Abschnitt des galvanischen
Hautantwortsensors in dem ersten starren Segment
angeordnet ist.

Tragbare elektronische Vorrichtung nach Anspruch
1, weiter umfassend ein Rechensystem, betriebsbe-
reit mit der Berlhrungssensoranzeige und dem
Hautsensor gekoppelt.

Tragbare elektronische Vorrichtung nach Anspruch
6, weiter umfassend einen oder mehrere eines Um-
gebungstemperatursensors und eines Hauttempe-
ratursensors, in einem der starren Segmente ange-
ordnet und betriebsbereit mit dem Rechensystem
gekoppelt.

Tragbare elektronische Vorrichtung nach Anspruch
6, weiter umfassend einen oder mehrere eines Sen-
sors fiir sichtbares Licht und eines Ultraviolettsen-
sors, ineinem der starren Segmente angeordnetund
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9.

betriebsfahig mit dem Rechensystem gekoppelt.

Tragbare elektronische Vorrichtung nach Anspruch
6, weiterumfassend eines oder mehreres von einem
Mikrofon und Lautsprecher, in einem der starren
Segmente angeordnet und betriebsfahig mit dem
Rechensystem gekoppelt.

Revendications

1.

Dispositif électronique pouvant étre porté (10) com-
prenant:

une bande composite (12) formant une boucle
avec deux ou plus segments rigides (16) et un
segment souple (14) couplé entre des segments
rigides adjacents ;

un écran tactile (22) agencé dans un premier
(16A) des segments rigides ;

un capteur de peau (58, 62) agencé dans un
deuxieme (16B) des segments rigides ;

une suite de conducteurs électriques (18) s’éta-
lant entre les premier et deuxiéme segments ri-
gides (16A, 16B), a travers le segment souple
(14) ; et

le dispositif électronique pouvant étre porté (10)
comprenant en outre une cellule de stockage
d’énergie (34) agencée al'extérieur des premier
et deuxiéme segments rigides (16A, 16B), dans
lequel la bande composite (12) inclut un troisie-
me segment rigide (16C) dans lequel est agen-
cée la cellule de stockage d’énergie (34),
caractérisé en ce que la bande composite (12)
inclut en outre un quatrieme segment rigide
(16D) dans lequel est agencée une autre cellule
de stockage d’énergie (34).

Dispositif électronique pouvant étre porté selon la
revendication 1, dans lequel la bande composite for-
me une boucle continue suffisamment élastique
pour étre tirée pardessus la main et toujours confor-
me au poignet.

Dispositif électronique pouvant étre porté selon la
revendication 1, danslequel le capteur de peauinclut
un capteur optique du rythme cardiaque.

Dispositif électronique pouvant étre porté selon la
revendication 1, danslequel le capteur de peauinclut
une premiere partie d’'un capteur galvanique de ré-
ponse de la peau, et dans lequel le capteur galvani-
que de réponse de la peau libére une sortie répon-
dant a une résistance et/ou une capacité de la peau
sur laquelle est porté le dispositif électronique pou-
vant étre porté.

Dispositif électronique pouvant étre porté selon la
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revendication 4, dans lequel une seconde partie du
capteur galvanique de réponse de la peau est agen-
cé dans le premier segment rigide.

Dispositif électronique pouvant étre porté selon la
revendication 1, comprenant en outre un systeme
informatique fonctionnellement couplé a I'écran tac-
tile et au capteur de peau.

Dispositif électronique pouvant étre porté selon la
revendication 6, comprenant en outre un ou plu-
sieurs d’un capteur de température ambiante et d’'un
capteur de température de la peau agencés dans
I'un des segments rigides et fonctionnellement cou-
plés au systeme informatique.

Dispositif électronique pouvant étre porté selon la
revendication 6, comprenant en outre un ou plu-
sieurs d’un capteur de lumiére visible et d’un capteur
d'ultraviolet agencés dans I'un des segments rigides
et fonctionnellement couplés au systéme informati-
que.

Dispositif électronique pouvant étre porté selon la
revendication 6, comprenant en outre un ou plu-
sieurs d’un microphone etd’un haut-parleur agencés
dans I'un des segments rigides et fonctionnellement
couplés au systeme informatique.
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