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Description
Technical Field

[0001] The present disclosure relates to an electronic
device comprising a sensor device.

Background Art

[0002] Electronic devices can perform various com-
plex functions. For example, portable terminals, such as
smart phones, are developing to be able to implement
enhanced performance and provide much convenience
to users.

[0003] Some ofthe functions provided by the electronic
device use sensors. Such sensors may collect informa-
tion on the electronic device, an outside of the electronic
device, or a user.

[0004] The electronic device may be equipped withone
or more sensors and provide various services by using
information collected through the sensors. Examples of
electronic devices comprising biological sensors are de-
scribed in document WO 2013/106607.

[0005] Therefore, a need exists for a sensor device
which can be accommodated in an electronic device
along with at least one electronic component, thereby
overcoming a design limit, and can reduce a mounting
space, thereby improving a design of the electronic de-
vice, and an electronic device having the same.

[0006] The above information is presented as back-
ground information only to assist with an understanding
of the present disclosure. No determination has been
made, and no assertion is made, as to whether any of
the above might be applicable as prior art with regard to
the present disclosure.

Disclosure of Invention
Solution to Problem

[0007] The electronic device may include a sensor de-
vice for recognizing user’s biometric information. Relat-
ed-art sensor devices have problems that they should be
mounted in separate locations distinguished from those
of other electronic components included in the electronic
device and should be designed to be located in limited
locations in order to reduce influence of other electronic
components. For example, when the sensor device is
mounted in a different location from those of other elec-
tronic components in the electronic device, there are
problems that the thickness or length of the electronic
device increases and the appearance of the electronic
device is defaced. In addition, for example, an additional
process or part related to the electronic device may be
required and thus may increase a manufacturing cost of
the electronic device.

[0008] Aspectsofthe presentdisclosure aretoaddress
at least the above-mentioned problems and/or disadvan-
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tages and to provide at least the advantages described
below. Accordingly, an aspect of the present disclosure
is to provide a sensor device which can be accommodat-
ed in an electronic device along with at least one elec-
tronic component, thereby overcoming a design limit, and
can reduce a mounting space, thereby improving a de-
sign of the electronic device, and an electronic device
having the same.

[0009] Another aspect of the present disclosure is to
provide a sensor device which can improve performance
of an electronic device by preventing interference be-
tween the sensor device and at least one electronic com-
ponent, and an electronic device having the same.
[0010] Inaccordance with an aspect of the present dis-
closure, a mobile electronic device is provided. The mo-
bile electronic device includes at least one processor, a
display module electrically connected with the at least
one processor and including a touch screen, a commu-
nication module electrically connected with the at least
one processor, a portable electronic device housing con-
figured to house at least a part of the display module, the
at least one processor, and the communication module,
and a Heart Rate (HR) sensor (e.g., a Heart Rate Monitor
(HRM) sensor) placed on one surface of the housing and
comprises at least its part exposed to an outside, and is
electrically connected with the at least one processor.
[0011] In accordance with another aspect of the
present disclosure, an electronic device is provided. The
electronic device includes a substrate, an HR sensor
mounted on the substrate, a flash Light Emitting Diode
(LED) placed adjacent to the HR sensor, an integral win-
dow placed in a housing to cover the HR sensor and the
flash LED all together, and a shielding unit configured to
provide shielding between an area of the HR sensor and
an area of the flash LED.

[0012] In accordance with another aspect of the
present disclosure, a method for using an electronic de-
vice is provided. The methodincludes gripping, by a user,
a mobile electronic device comprising a display with one
hand of the user, bringing one of the user’s fingers into
contact with an HR sensor comprised in one surface of
a housing of the mobile electronic device, and acquiring
information based on data acquired by the sensor
through the display of the mobile electronic device.
[0013] In accordance with another aspect of the
present disclosure, a method for operating an electronic
device is provided. The method includes receiving, by a
mobile device comprising a housing accommodating at
least a part of a display, a processor, a communication
module, and an HR sensor, a user input requesting driv-
ing of an application program, detecting, by the HR sen-
sor, a change from a part of a user’s body and acquiring
data, and based on at least a part of the acquired data,
displaying, by the processor, information on the display
through a user interface of the application program.
[0014] Other aspects, advantages, and salient fea-
tures of the disclosure will become apparent to those
skilled in the art from the following detailed description,
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which, taken in conjunction with the annexed drawings,
discloses various embodiments of the present disclo-
sure. The invention is defined by appended claims 1-11.

Brief Description of Drawings

[0015] Theabove and other aspects, features, and ad-
vantages of certain embodiments of the present disclo-
sure will be more apparent from the following description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 illustrates a network environment including
an electronic device according to various embodi-
ments of the present disclosure;

FIG. 2Aillustrates arear perspective view of an elec-
tronic device where a heart rate (HR) sensor device
is placed according to various embodiments of the
present disclosure;

FIG. 2B illustrates a rear plane view of an electronic
device where an HR sensor device is placed accord-
ing to various embodiments of the present disclo-
sure;

FIG. 2C llustrates a front perspective view of an elec-
tronic device where an HR sensor device is placed
according to various embodiments of the present dis-
closure;

FIG. 3 illustrates an exploded front perspective view
of an HR sensor device according to various embod-
iments of the present disclosure;

FIG. 4 illustrates an exploded rear perspective view
of an HR sensor device according to various embod-
iments of the present disclosure;

FIG. 5illustrates a perspective view of an HR sensor
device in an assembled state according to various
embodiments of the present disclosure;

FIG. 6 illustrates a side view of an HR sensor device
in an assembled state according to various embod-
iments of the present disclosure;

FIG. 7A illustrates an exploded perspective view of
an HR sensor device according to various embodi-
ments of the present disclosure;

FIG. 7B illustrates an exploded perspective view of
an HR sensor device according to various embodi-
ments of the present disclosure;

FIG. 8 illustrates a plane view of a window of an HR
sensor device according to various embodiments of
the present disclosure;

FIG. 9 illustrates a cross section view of main parts
of an HR sensor device according to various embod-
iments of the present disclosure;

FIG. 10 illustrates an exploded perspective view of
a transparent window and a shielding member ap-
plied to an HR sensor device according to various
embodiments of the present disclosure;

FIG. 11A illustrates a plane view and a side view of
atransparent window and a shielding member which
are coupled to each other to be applied to an HR
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sensor device according to various embodiments of
the present disclosure;

FIG. 11B illustrates a light reflection operation per-
formed by a shielding member coupled to a trans-
parent window according to various embodiments of
the present disclosure;

FIG. 11Cillustrates light incidence and emission an-
gles regulated by a shielding member coupled to a
transparent window according to various embodi-
ments of the present disclosure;

FIG. 12 illustrates an exploded perspective view of
a transparent window and a shielding member ap-
plied to an HR sensor device according to various
embodiments of the present disclosure;

FIG. 13 illustrates a plane view and a side view of a
transparent window and a shielding member which
are coupled to each other to be applied to an HR
sensor device according to various embodiments of
the present disclosure;

FIG. 14 illustrates a block diagram of an electronic
device according to various embodiments of the
present disclosure;

FIG. 15 illustrates a network environment of elec-
tronic devices which use a biometric recognition sen-
sor device according to various embodiments of the
present disclosure; and

FIG. 16 is aflowchart illustrating a method of an elec-
tronic device having a biometric recognition sensor
device according to various embodiments of the
present disclosure.

[0016] Throughout the drawings, it should be noted
that like reference numbers are used to depict the same
or similar elements, features, and structures.

Best Mode for Carrying out the Invention

[0017] The following description with reference to the
accompanying drawings is provided to assist in a com-
prehensive understanding of various embodiments of the
present disclosure as defined by the claims. It includes
various specific details to assist in that understanding but
these are to be regarded as merely exemplary. In addi-
tion, descriptions of well-known functions and construc-
tions may be omitted for clarity and conciseness.
[0018] The terms and words used in the following de-
scription and claims are not limited to the bibliographical
meanings, but, are merely used by the inventor to enable
a clear and consistent understanding of the present dis-
closure. Accordingly, it should be apparent to those
skilled in the art that the following description of various
embodiments of the present disclosure is provided for
illustration purpose only and not for the purpose oflimiting
the present disclosure as defined by the appended
claims.

[0019] Itis to be understood that the singular forms "a,"
"an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference
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to "a component surface" includes reference to one or
more of such surfaces.

[0020] By the term "substantially" it is meant that the
recited characteristic, parameter, or value need not be
achieved exactly, but that deviations or variations, includ-
ing for example, tolerances, measurement error, meas-
urement accuracy limitations and other factors known to
those of skill in the art, may occur in amounts that do not
preclude the effect the characteristic was intended to pro-
vide.

[0021] Although the terms, such as "first" and "sec-
ond", used in the various embodiments of the present
disclosure may modify various elements of the various
embodiments, these terms do not limit the corresponding
elements. For example, these terms do not limit an order
and/orimportance of the corresponding elements. These
terms may be used for the purpose of distinguishing one
element from another element. For example, a first user
device and a second user device allindicate user devices
and may indicate different user devices. For example, a
first element may be named a second element without
departing from the scope of right of the various embod-
iments of the present disclosure, and similarly, a second
element may be named a first element.

[0022] It will be understood that when an element is
"connected" or "coupled" to another element, the element
may be directly connected or coupled to another element,
and there may be an intervening element between the
element and another element. To the contrary, it will be
understood that when an element is "directly connected"”
or "directly coupled" to another element, there is no in-
tervening element between the element and another el-
ement.

[0023] The terms used in the various embodiments of
the present disclosure are for the purpose of describing
particular embodiments and are not intended to limit the
present disclosure. As used herein, the singular forms
are intended to include the plural forms as well, unless
the context clearly indicates otherwise.

[0024] All of the terms used herein including technical
or scientific terms have the same meanings as those gen-
erally understood by an ordinary skilled person in the
related art unless they are defined otherwise. The terms
defined in a generally used dictionary should be inter-
preted as having the same meanings as the contextual
meanings of the relevant technology and should not be
interpreted as having ideal or exaggerated meanings un-
less they are clearly defined in the various embodiments
of the present disclosure.

[0025] An electronic device according to various em-
bodiments of the present disclosure may be a device that
includes a sensor device. For example, the electronic
device may include at least one of a smartphone, a tablet
personal computer (PC), a mobile phone, a video phone,
an electronic book reader, a desktop PC, a laptop PC, a
netbook computer, a Personal Digital Assistant (PDA), a
Portable Multimedia Player (PMP), a Motion Pictures Ex-
pert Group (MPEG-1 or MPEG-2) Audio Layer 3 (MP3)
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player, a mobile medical machine, a camera, or a wear-
able device (e.g., a head-mounted-device (HMD), such
as electronic glasses, electronic clothing, an electronic
bracelet, an electronic necklace, an electronic appcces-
sory, electronic tattoos, a smartwatch, and the like).
[0026] Accordingto an embodiment of the present dis-
closure, the electronic device may be a smart home ap-
pliance that is equipped with a function of detecting an
external environment or biometric information. For ex-
ample, the smart home appliance may include at least
one of a television, a Digital Video Disk (DVD) player, a
stereo, a refrigerator, an air conditioner, a cleaner, an
oven, a microwave oven, a washing machine, an air
cleaner, a set-top box, a Television (TV) box (for exam-
ple, Samsung HomeSync™, Apple TV™, or Goggle
TV™), a game console, an electronic dictionary, an elec-
tronic key, a camcorder, or an electronic album.

[0027] According to an embodiment of the present dis-
closure, the electronic device may include at least one
of various medical machines (for example, Magnetic
Resonance Angiography (MRA), Magnetic Resonance
Imaging (MRI), Computerized Tomography (CT), a tom-
ograph, an ultrasound machine, and the like), a naviga-
tion device, a Global Positioning System (GPS) receiver,
an Event Data Recorder (EDR), a Flight Data Recorder
(FDR), an automotive infotainment device, an electronic
equipment for ship (for example, a navigation equipment
for ship, a gyro compass, and the like), avionics, a secu-
rity device, a head unit for vehicle, an industrial or home
robot, an Automatic Teller's Machine (ATM) of a financial
institution, a Point of Sales (POS) of a store, and the like.
[0028] According to an embodiment of the present dis-
closure, the electronic device may include at least one
of a part of furniture or a building/a structure including a
sensor device, an electronic board, an electronic signa-
ture receiving device, a projector, and various measure-
ment devices (for example, water, power, gas, radio
waves, and the like). The electronic device according to
various embodiments of the present disclosure may be
a combination of one or more of the above-mentioned
devices. In addition, it is obvious to an ordinary skilled
person in the related art that the electronic device ac-
cording to various embodiments of the present disclosure
is not limited to the above-mentioned devices.

[0029] Hereinafter, an electronic device according to
various embodiments of the present disclosure will be
described with reference to the accompanying drawings.
The term "user" used in various embodiments of the
present disclosure may refer to a person who uses the
electronic device or a device that uses the electronic de-
vice (for example, an artificial intelligence electronic de-
vice). The invention is defined by appended claims 1-11.
[0030] FIG. 1illustrates a network environment includ-
ing an electronic device according to various embodi-
ments of the present disclosure.

[0031] Referring to FIG. 1, an electronic device 101
may include a bus 110, a processor 120, a memory 130,
an input and output interface 140, a display 150, a com-



7 EP 3 092 721 B1 8

munication interface 160, and a sensor device 170.
[0032] The bus 110 may be a circuit which connects
the above-described elements with one another and
transmits communication (e.g., a control message) be-
tween the above-described elements.

[0033] The processor 120 may receive instructions
from the other elements (e.g., the memory 130, the input
and output interface 140, the display 150, the communi-
cation interface 160, and the like) via the bus 110, deci-
pher the instructions, and perform calculation or data
processing according to the deciphered instructions.
[0034] The memory 130 may store instructions or data
which is received from or generated by the processor
120 or the other elements (e.g., the input and output in-
terface 140, the display 150, the communication interface
160, and the like). For example, the memory 130 may
include programming modules, such as a kernel 131,
middleware 132, an Application Programming Interface
(API) 133, an application 134, and the like. Each of the
above-described programming modules may be config-
ured by software, firmware, hardware, or a combination
of two or more of them.

[0035] The kernel 131 may control or manage system
resources (e.g., the bus 110, the processor 120, the
memory 130, and the like) which are used for performing
operations or functions implemented in the other pro-
gramming modules, for example, the middleware 132,
the API 133, or the application 134. In addition, the kernel
131 may provide an interface for allowing the middleware
132, the API 133, or the application 134 to access an
individual element of the electronic device 101 and con-
trol or manage the element.

[0036] The middleware 132 may serve as an interme-
diary to allow the API 133 or the application 134 to com-
municate with the kernel 131 and exchange data with the
kernel 131. In addition, the middleware 132 may perform
controlling (e.g., scheduling or load balancing) with re-
spect to work requests received from the application 134,
for example, by giving priority to use the system resourc-
es of the electronic device 101 (e.g., the bus 110, the
processor 120, the memory 130, and the like) to at least
one of the applications 134.

[0037] The API 133 is an interface for allowing the ap-
plication 134 to control a function provided by the kernel
131 or the middleware 134, and, for example, may in-
clude atleast one interface or function (e.g., instructions)
for controlling a file, for controlling a window, for process-
ing an image, for controlling a text, and the like.

[0038] According to various embodiments of the
present disclosure, the application 134 may include a
Short Message Service (SMS)/Multimedia Messaging
Service (MMS) application, an email application, a cal-
endar application, a notification application, a health care
application (e.g., an application for measuring exercise
orablood sugar), an environmentinformation application
(e.g., an application for providing information on atmos-
pheric pressure, humidity, or temperature), and the like.
Additionally or alternatively, the application 134 may be
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an application related to information exchange between
the electronic device 101 and an external electronic de-
vice (e.g., an electronic device 140). For example, the
application related to the information exchange may in-
clude a notification relay application for relaying specific
information to the external electronic device or a device
management application for managing the external elec-
tronic device.

[0039] For example, the notification relay application
may include a function of relaying notification information
generated by other applications of the electronic device
101 (e.g., the SMS/MMS application, the email applica-
tion, the health care application, the environment infor-
mation application, and the like) to the external electronic
device (e.g., the electronic device 104). Additionally or
alternatively, the notification relay application may re-
ceive notification information from the external electronic
device (e.g., the electronic device 104) and may relay
the same to the user. For example, the device manage-
ment application may manage (e.g., install, delete or up-
date) a function regarding at least part of the external
electronic device (e.g., the electronic device 104) com-
municating with the electronic device 101 (e.g., turning
on/off the external electronic device (or some parts) or
adjusting brightness of a display), an application operat-
ing in the external electronic device or a service provided
by the external electronic device (e.g., a calling service
or a message service).

[0040] According to various embodiments of the
present disclosure, the application 134 may include an
application specified according to an attribute (e.g., akind
of an electronic device) of the external electronic device
(e.g., the electronic device 104). For example, when the
external electronic device is an MP3 player, the applica-
tion 134 may include an application related to music re-
play. Similarly, when the external electronic device is a
mobile medical device, the application 134 may include
an application related to health care. According to an
embodiment of the present disclosure, the application
134 may include at least one of an application specified
by the electronic device 101 or an application received
from the external electronic device (e.g., a server 106 or
the electronic device 104).

[0041] Theinputandoutputinterface 140 may transmit
instructions or data input by the user through an input
and output device (e.g., a sensor, a keyboard, a touch
screen, and the like) to the processor 120, the memory
130, or the communication interface 160 through the bus
110, for example. For example, the input and output in-
terface 140 may provide data on a user’s touch input
through a touch screen to the processor 120. In addition,
theinputand outputinterface 140 may output instructions
or data received from the processor 120, the memory
130, or the communication interface 160 through the bus
110 through the input and output device (e.g., a speaker
or adisplay). For example, the input and output interface
140 may output audio data processed by the processor
120 to the user through a speaker.
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[0042] The display 150 may display a variety of infor-
mation (e.g., multimedia data, text data, and the like) for
the user.

[0043] The communication interface 160 may connect
communication between the electronic device 101 and
the external device (e.g., the electronic device 104 or the
server 106). For example, the communication interface
160 is connected to a network 162 via wireless commu-
nication or wire communication to communicate with the
external device. The wireless communication may in-
clude at least one of Wireless Fidelity (WiFi), Bluetooth
(BT), Near Field Communication (NFC), Global Position-
ing System (GPS), or cellular communication (e.g., Long
Term Evolution (LTE), LTE-Advanced (LTE-A), Code Di-
vision Multiple Access (CDMA), Wideband CDMA
(WCDMA), Universal Mobile Telecommunications Sys-
tem (UMTS), Wireless Broadband (WiBro), Global Sys-
tem for Mobile Communications (GSM), and the like).
The wire communication may include at least one of a
Universal Serial Bus (USB), a High Definition Multimedia
Interface (HDMI), a Recommended Standard 232 (RS-
232),aPlain Old Telephone Service (POTS), and the like.
[0044] According to an embodiment of the present dis-
closure, the network 162 may be a telecommunications
network. The telecommunications network may include
at least one of a computer network, the Internet, Internet
of things, a telephone network, and the like. According
to an embodiment of the present disclosure, a protocol
for communicating between the electronic device 101
and the external device (e.g., a transport layer protocol,
adata link layer protocol or a physical layer protocol) may
be supported in at least one of the application 134, the
application programming interface 133, the middleware
132, the kernel 131, or the communication interface 160.
[0045] The sensor device 170 may acquire external
environment information of the electronic device 101 or
biometric information. For example, the electronic device
101 may detect at least one of humidity, temperature,
heat, illumination, light, ion, vibration, radiation, sound
waves, ultrasonic waves, pressure, a chemical compo-
nent, a biological reaction, and the like, through the sen-
sor device 170. In addition, for example, the electronic
device 101 may detect atleast one of a heart rate, a body
resistance, a fingerprint, iris, brain waves, a face, blood
pressure, a posture through the sensor device 170, and
the like.

[0046] A Heart Rate (HR) sensor (e.g., Heart Rate
Monitor (HRM) sensor) to be applied to the electronic
device will be illustrated to describe various embodi-
ments of the present disclosure. The HR sensor may
detect a heart rate of a user of the electronic device.
Embodiments of the present disclosure are not limited to
the HR sensor and may be applied to various sensors
for biometric recognition. According to an embodiment
of the present disclosure, the sensor device may include
various sensors, such as a facial recognition sensor for
recognizing an identity of a person, an iris recognition
sensor, a finger print recognition sensor, and the like.
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According to an embodiment of the present disclosure,
the sensor device may include various medical sensors
for detecting a body state of a person. According to an
embodiment of the present disclosure, the electronic de-
vice may include at least one of the above-described sen-
sors.

[0047] FIG. 2A illustrates a rear perspective view of an
electronic device where an HR sensor device is placed
according to various embodiments of the present disclo-
sure. For example, an electronic device 200 according
to an embodiment of the present disclosure may be the
electronic device 101 shown in FIG. 1. For example, an
HR sensor device 205 according to an embodiment of
the present disclosure may be the sensor device 170
shown in FIG. 1.

[0048] Referring to FIG. 2A, the electronic device 200
may include the HR sensor device 205 which is placed
on one surface of the electronic device 200 (e.g., a rear
surface 202). According to an embodiment of the present
disclosure, the HR sensor device 205 may measure a
pulse, a heart rate, or oxygen saturation of a user of the
electronic device. According to an embodiment of the
present disclosure, the HR sensor device 205 may detect
the user’s pulse or oxygen saturation by allowing light to
pass through or reflect from a human blood vessel by
using a Light Emitting Diode (LED) or an Infrared Ray
(IR) LED and detecting returning light as a current by
using a photo detector or a photo diode. According to an
embodiment of the present disclosure, the HR sensor
device 205 may measure a blood flow rate by allowing
light to reflect from or pass through a blood vessel of a
skin.

[0049] The embodiment of the present disclosure illus-
trates and discloses the HR sensor device 205 but is not
limited to this and may use various kinds of biometric
information measuring sensor devices.

[0050] According to various embodiments of the
present disclosure, the HR sensor device 205 may be
placed on an appropriate location of a rear surface of the
electronic device 200. According to an embodiment of
the present disclosure, the HR sensor device may be
located away from a border of the electronic device 200
by a specified distance. According to an embodiment of
the present disclosure, the HR sensor device 205 may
be placed adjacent to another electronic component
(e.g., a camera device 203) placed on the rear surface
202 of the electronic device 200. According to an em-
bodiment of the present disclosure, the HR sensor device
205 may be placed such that its part is exposed to the
outside of an external housing 201 of the electronic de-
vice 200. Therefore, when the user grips the electronic
device 200, a user’s finger (e.g., an index finger) is in
contact with the HR sensor device 205 in the most com-
fortable state. According to an embodiment of the present
disclosure, the HR sensor device 205 may be connected
with another element of the electronic device 200 which
is exposed to the outside of the external housing 201 and
is not included in the HR sensor device 205 and may
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acquire biometric information.

[0051] FIG. 2B illustrates arear plane view of an elec-
tronic device where an HR sensor device is placed ac-
cording to various embodiments of the present disclo-
sure.

[0052] Referring to FIG. 2B, the short side located on
the uppermost end of the electronic device 200 when
being viewed from the rear of the electronic device 200
is referred to as a first side 206, and the side longer than
the first side and perpendicular to the first side is referred
to as a second side 207.

[0053] The side having the same length as that of the
first side and parallel to the first side is referred to as a
third side 208, and the side having the same length as
that of the second side and parallel to the second side is
referred to as a fourth side 209.

[0054] Referring to FIG. 2B, the HR sensor device 205
may be placed between an imaginary line 2001 which
crosses over a 1/3 point of the length of the second side
from the first side and the first side when being viewed
from the rear of the electronic device 200.

[0055] However, this should not be considered as lim-
iting. The HR sensor device 205 may be placed on a
location such that the user’s finger (e.g., an index finger)
can be in contact with the HR sensor device 205 in a
comfortable state when the user grips the electronic de-
vice 200 according to a size or shape of the electronic
device 200.

[0056] According to an embodiment of the present dis-
closure, the area reachable by the user’s finger may be
located close to the left or right border with reference to
a center point of the electronic device 200. For example,
in the case of a tablet computer, a sensor device (e.g.,
the HR sensor device 205) may be placed on a location
such that, when the user grips the tablet computer with
at least one of the user’s both hands, the user naturally
brings his/her finger into contact with the sensor device
while holding the tablet computer with the user’s hand.
For example, a plurality of sensor devices may be placed
on locations such that the user naturally brings his/her
fingers of the left or right hand into contact with the sensor
devices while gripping the electronic device. For exam-
ple, a plurality of sensor devices corresponding to user’s
left or right hand may recognize different information. For
example, the sensor device corresponding to the user’s
left hand may be related to an authentication function
and thus recognize a user’s fingerprint. For example, the
sensordevice corresponding to the user’s righthand may
be related to a health care function and thus recognize
a user’s heart rate and the like.

[0057] According to an embodiment of the present dis-
closure, the HR sensor device 205 may be placed in the
electronic device 200 and have its part exposed to the
outside of the electronic device 200 through the external
housing 201. According to an embodiment of the present
disclosure, a sensor window 2051 of the HR sensor de-
vice 205 may be exposed to the outside of the electronic
device 200 through the external housing 201. According
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to an embodiment of the present disclosure, a surface of
the sensor window 2051 may serve as a part that the
user’s finger is brought into contact with. According to an
embodiment of the present disclosure, the sensor win-
dow 2051 may be supported by a decoration member
204 which may coincide with the surface of the external
housing 201 or may further protrude than the external
housing 201. However, the surface of the sensor window
2051 may be located lower than the external surface of
the external housing 201. According to an embodiment
of the present disclosure, the surface of the sensor win-
dow 2051 may coincide with the surface of the external
housing 201 of the electronic device 200.

[0058] FIG. 2C illustrates a front perspective view of
an electronic device where an HR sensor device s placed
according to various embodiments of the present disclo-
sure. According to an embodiment of the present disclo-
sure, an electronic device 250 may be the electronic de-
vice 101 shown in FIG. 1, for example. According to an
embodiment of the present disclosure, an HR sensor de-
vice 255 may be the sensor device 170 shown in FIG. 1,
for example.

[0059] Referring to FIG. 2C, the electronic device 250
may include a display 251, a speaker device 252, a mi-
crophone device 253, and the like. According to an em-
bodiment of the present disclosure, the electronic device
250 may include a touch sensor for detecting an external
object in contact with or approaching at least a part of
the electronic device 250. For example, the touch sensor
may be a touch screen which is optically transparent and
is provided on a front portion or a rear portion of the dis-
play 251. For example, the touch sensor may be inte-
grated into the display 251.

[0060] Accordingto an embodiment of the present dis-
closure, components for performing various functions of
the electronic device 250 may be placed around the
speaker device 252. According to an embodiment of the
present disclosure, a camera device 254 may be placed
on the front surface of the electronic device 250. For ex-
ample, the camera device 254 may include an image
sensor for detecting light of a visible area or an invisible
area. The image sensor may photograph a subject locat-
ed outside of the electronic device 250 or may detect a
motion of another object located outside of the electronic
device 250. In addition, at least one sensor module 256
may be placed to operate the electronic device 250 var-
iably according to a surrounding environment. The sen-
sor module 256 may include an illumination sensor for
detecting ambient illumination and automatically adjust-
ing brightness of the display 251 according to the detect-
ed illumination value, and/or a proximity sensor for de-
tecting the electronic device being attached to a head
portion of the user while the user is on the phone and
inactivating the display 251. According to an embodiment
of the present disclosure, although not shown, the elec-
tronic device 250 may further include at least one LED
indicator which is placed at one side of the electronic
device 250 and notifies the user of various states of the
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electronic device 250.

[0061] According to an embodiment of the present dis-
closure, the HR sensor device 255 may be placed on a
side surface 257 ofthe electronic device 250. In this case,
the HR sensor device 255 may be placed on a specified
location of the side surface 257 such that, when the user
grips the electronic device 250 with his/her right hand,
the user’s thumb is easily brought into contact with the
HR sensor device 255. According to an embodiment of
the present disclosure, the HR sensor device 255 may
be placed on a specified location of the side surface 257
such that, when the user grips the electronic device 250
with his/her left hand, the user’s index finger or middle
finger is most comfortably brought into contact with the
HR sensor device 255. However, this should not be con-
sidered as limiting and the HR sensor device 255 may
be placed on a location (i.e., an upper side surface, a
lower side surface, or a left or right side surface of the
electronic device) such that, when the user grips the elec-
tronic device 200 according to a size or shape of the
electronic device 200, the user’s finger (e.g., a thumb,
an index finger, a middle finger, and the like) is brought
into contact with the HR sensor device 255 in a most
comfortable state.

[0062] According to an embodiment of the present dis-
closure, a plurality of HR sensor devices 255 may be
placed on various locations of the electronic device 250.
For example, one HR sensor device 205 may be placed
on the rear surface of the electronic device 200 as shown
in FIG. 2A, and additionally or alternatively, an HR sensor
device may be placed on the side surface 257 of the
electronic device 250 as shown in FIG. 2C. In this case,
the HR sensor devices 205 and 255 may be driven when
the finger (e.g., the index finger or thumb) of the user
gripping the electronic device 200 or the electronic device
250 is brought into contact with the HR sensor devices.
According to an embodiment of the present disclosure,
the electronic device 200 or the electronic device 250
may drive both the two HR sensor devices 205 and 255
and receive biometric recognition information acquired
by the two HR sensor devices 205 and 255, and may
improve biometric information recognition performance
based on the biometric recognition information. For ex-
ample, the electronic device may calculate more precise
biometric recognition information by applying a weight to
biometric recognition information acquired by the HR
sensor devices 205 and 255 or calculating an average.
In an embodiment of the present disclosure, the plurality
of HR sensor devices are illustrated, but this should not
be considered as limiting. For example, each of the plu-
rality of sensor devices may recognize different biometric
information and may provide various functions to the user
by using the biometric information.

[0063] FIG. 3illustrates an exploded front perspective
view of an HR sensor device according to various em-
bodiments of the present disclosure. An HR sensor de-
vice 300 according to an embodiment of the present dis-
closure may be the HR sensor device 205 or 255 shown
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in FIGS. 2A, 2B, and 2C.

[0064] Inanembodiment of the presentdisclosure, the
HR sensor device 300 including a flash LED 320 as an
electronic component to be applied along with an HR
sensor 310 (e.g., an HRM sensor) is illustrated and de-
scribed. However, this should not be considered as lim-
iting. For example, instead of the HR sensor 310, other
biometric recognition sensors may be applied and atleast
one other electronic component may be applied in addi-
tion to the flash LED 320.

[0065] Referring to FIG. 3, the HR sensor device 300
may include the HR sensor 310 and the flash LED 320
which are arranged parallel with each other in the elec-
tronic device. According to an embodiment of the present
disclosure, a window 330 is placed over the HR sensor
310 and the flash LED 320 and an instrument (e.g., a
decoration member 340) for supporting the window 330
may be placed on the top of the window 330. The instru-
ment (e.g., the decoration member 340) may be designed
to have a shape to make it easy to seat the user’s finger
or improve the appearance of the electronic device for
aesthetic purpose.

[0066] Accordingto an embodiment of the present dis-
closure, the window 330 may have a size to cover the
HR sensor 310 and the flash LED 320 simultaneously.
According to an embodiment of the present disclosure,
the window 330 may include a plate 331 of a specified
area and a first protrusion 332 protruding from a first sur-
face 3311 of the plate 331. The first protrusion 332 is
coupled to the decoration member 340 by being seated
on the decoration member 340 through an opening 343
of the decoration member 340, such that a flash area
3324 and an HR sensor area 3321 of the first protrusion
332 are exposed to the outside of the external housing
of the electronic device.

[0067] Accordingto an embodiment of the present dis-
closure, the first protrusion 332 may be integrally formed
with the flash area 3324 and the HR sensor area 3321.
Herein, the flash area 3324 vertically overlaps with the
flash LED 320 and the HR sensor area 3321 vertically
overlaps with the HR sensor 310. According to an em-
bodiment of the present disclosure, the flash area 3324
may include a flash waveguide portion 3325 to guide light
emitted from the flash LED 320 to the outside. According
to an embodiment of the present disclosure, the HR sen-
sor area 3321 may include a light emitting waveguide
portion 3322 to guide infrared rays emitted from an IR
LED included in the HR sensor 310, and a light receiving
waveguide portion 3323 corresponding to a light receiv-
ing portion which receives infrared rays reflected from
the user’s finger and detects the infrared rays. According
to an embodiment of the present disclosure, at least the
flash waveguide portion 3325, the light emitting
waveguide portion 3322, and the light receiving
waveguide 3323 of the window 330 may be optically
transparent.

[0068] According to various embodiments of the
present disclosure, the decoration member 340 may in-
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clude a flange 341 fixed to the external housing of the
electronic device, and an exposure portion 342 protrud-
ing from the flange 341 and exposed to the outside of
the external housing of the electronic device. According
to an embodiment of the present disclosure, the decora-
tion member 340 may have the opening 343 to accom-
modate the first protrusion 332 of the window 330, and
the exposure portion 342 may protrude along an edge of
the opening 343. According to an embodiment of the
present disclosure, since the decoration member 340 is
placed to be exposed to the outside of the external hous-
ing of the electronic device, the decoration member 340
may be made from materials which can make the ap-
pearance of the electronic device good, such as metal,
plated synthetic resin, and the like.

[0069] FIG. 4 illustrates an exploded rear perspective
view of an HR sensor device according to various em-
bodiments of the present disclosure.

[0070] Referring to FIG. 4, a second surface 3312 of
the window 330 may include a second protrusion 333
protruding from the plate 331 to a specified height. Ac-
cording to an embodiment of the present disclosure, the
second protrusion 333 may be formed on an area which
vertically overlaps with the HR sensor 310. Accordingly,
the second protrusion 333 may accommodate the light
emitting waveguide portion 3322 and the light receiving
waveguide portion 3323.

[0071] According to various embodiments of the
present disclosure, the window 330 may be formed to
accommodate the HR sensor 310 and the flash LED 320,
which perform different operations, all together. Accord-
ing to an embodiment of the present disclosure, the win-
dow 330 may further include a shielding unit for prevent-
ing interference betweenthe HR sensor 310 and the flash
LED 320 which perform different operations. According
to anembodiment of the present disclosure, to implement
the shielding unit, the top surface of the second protrusion
333 except for the areas of the light emitting waveguide
portion 3322 and the light receiving waveguide portion
3323 may be black printed. According to an embodiment
of the present disclosure, the top surface of the second
protrusion 333 except for the areas of the light emitting
waveguide portion 3322 and the light receiving
waveguide portion 3323 may be mirroring-treated. Ac-
cording to an embodiment of the present disclosure, light
emitted from the flash LED 320 may be prevented from
entering the light emitting waveguide portion 3322 or the
light receiving waveguide portion 3323 of the HR sensor
310 by the black printed top surface of the second pro-
trusion 333. According to an embodiment of the present
disclosure, the performance of the HR sensor 310 may
not deteriorate in relation to the operation of the flash
LED 320 by the above-described light shielding structure
of the window 330. The light shielding structure may im-
prove the performance of the HR sensor device 300 by
reducing an amount of loss of infrared rays output from
the light emitting waveguide portion 3322 and arriving at
an external object.
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[0072] FIG. 5 illustrates a perspective view of an HR
sensor device in an assembled state according to various
embodiments of the present disclosure. FIG. 6 illustrates
aside view of an HR sensor device in an assembled state
according to various embodiments of the present disclo-
sure.

[0073] Referring to FIGS. 5 and 6, the HR sensor de-
vice 300 may include a substrate 350, an HR sensor 310
and a flash LED 320 which are mounted on a top of the
substrate 350, and a window 330 which is placed over
the HR sensor 310 and the flash LED 320. According to
an embodiment of the present disclosure, the window
330 may be placed such that a flash area 3324 formed
on a first protrusion 332 vertically overlaps with the flash
LED 320 and an HR sensor area 3321 formed on the first
protrusion 332 vertically overlaps with the HR sensor
310. According to an embodiment of the present disclo-
sure, a second protrusion 333 of the window 330 may be
placed on an area which vertically overlaps with the HR
sensor 310.

[0074] According to an embodiment of the present dis-
closure, the substrate 350 may include a rigid type sub-
strate (e.g., a Printed Circuit Board (PCB)) where the HR
sensor 310 and the flash LED 320 may be mounted. How-
ever, this should not be considered as limiting and the
substrate 350 may include a flexible PCB (FPCB). Ac-
cording to an embodiment of the present disclosure, at
least one of the HR sensor 310 and the flash LED 320
may not be mounted on the substrate 350 and may be
placed on a structure placed in the electronic device. Ac-
cording to an embodiment of the present disclosure, at
least one of the HR sensor 310 and the flash LED 320
may be mounted on the substrate 350 by Surface Mount
Technology (SMT).

[0075] Referring to FIG. 6, the HR sensor 310 may be
placed away from the second protrusion 333 of the win-
dow 330 by a specified distance d1. The distance d1 may
be determined by considering the performance of the HR
sensor 310 in the area of the second protrusion 333 ex-
cept for the light emitting waveguide portion 3322 and
the light receiving waveguide 3323. According to an em-
bodiment of the present disclosure, the distance d1 may
be less than or equal to 0.2mm. However, this should not
be considered as limiting and the HR sensor 310 and the
second protrusion 333 may be placed in contact with
each other.

[0076] FIG. 7A illustrates an exploded perspective
view of an HR sensor device according to various em-
bodiments of the present disclosure. According to an em-
bodiment of the present disclosure, an HR sensor device
700 may be the HR sensor device 205 or 255 shown in
FIGS. 2A, 2B, and 2C, for example.

[0077] Referringto FIG. 7A, the HR sensor device 700
may include an HR sensor 710 and a flash LED 720 which
are arranged parallel with each other in the electronic
device (e.g., the electronic device 200). According to an
embodiment of the present disclosure, a window 730 at
least a part of which is optically transparent may be



17 EP 3 092 721 B1 18

placed over the HR sensor 710 and the flash LED 720,
and a decoration member 740 may be placed over the
window 730 to support the window 730.

[0078] According to an embodiment of the present dis-
closure, the window 730 may have a size to cover the
HR sensor 710 and the flash LED 720 simultaneously.
According to an embodiment of the present disclosure,
the window 730 may include a plate 731 of a specified
area and a protrusion 732 protruding from a top surface
of the plate 731. The protrusion 732 may be coupled to
the decoration member 740 by being seated on the dec-
oration member 740 through an opening 743 of the dec-
oration member 740, such that a flash waveguide portion
7325 of the protrusion 732 corresponding to the flash
LED 720 and a light emitting waveguide portion 7322 and
a light receiving waveguide 7323 of the protrusion 732
corresponding to the HR sensor 710 are exposed to an
external surface of an external housing of the electronic
device. According to an embodiment of the present dis-
closure, at least the flash waveguide portion 7325, the
light emitting waveguide portion 7322, and the light re-
ceiving waveguide 7323 of the window 730 may be trans-
parent.

[0079] According to various embodiments of the
present disclosure, the decoration member 740 may in-
clude a flange 741 fixed to the external housing of the
electronic device, and an exposure portion 742 protrud-
ing from the flange 741 and exposed to the outside of
the external housing of the electronic device. According
to an embodiment of the present disclosure, the decora-
tion member 740 may have the opening 743 to accom-
modate the protrusion 732 of the window 730, and the
exposure portion 742 may protrude along an edge of the
opening 743.

[0080] According to various embodiments of the
present disclosure, the window 730 may be formed to
accommodate the HR sensor 710 and the flash LED 720,
which perform different operations, all together. Accord-
ing to an embodiment of the present disclosure, the HR
sensor 710 may further include a shielding member 760
to prevent interference by the flash LED 720 which per-
forms a different operation from that of the HR sensor
710. According to an embodiment of the present disclo-
sure, the shielding member 760 may be formed in a cover
type to cover the entirety of the HR sensor 710 except
for openings 761 and 762 corresponding to a light emit-
ting area and a light receiving area of the HR sensor 710.
According to an embodiment of the present disclosure,
the shielding member 760 may be formed from an
opaque material. According to an embodiment of the
present disclosure, the shielding member 760 may be
formed from various materials, such as rubber, urethane,
PC, and the like.

[0081] FIG. 7B illustrates an exploded perspective
view of an HR sensor device according to various em-
bodiments of the present disclosure.

[0082] Referring to FIG. 7B, the HR sensor device 700
has the same configuration as that of the HR sensor de-
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vice of FIG. 7A, and FIG. 7B illustrates the window 730
and the decoration member 740 being placed in an ex-
ternal housing 770 of the electronic device. According to
an embodiment of the present disclosure, the external
housing 770 may include a plate seating portion 771 in-
cluding an opening through which the HR sensor 710
and the flash LED 720 are exposed. According to an em-
bodiment of the present disclosure, the plate 731 of the
window 730 may be fixed by being seated on the plate
seating portion 771 of the external housing 770. Accord-
ing to an embodiment of the present disclosure, the plate
731 may be fixed to the plate seating portion 771 of the
external housing 770 by a double-sided tape, bonding,
ultrasound fusion, and the like.

[0083] According to an embodiment of the present dis-
closure, the decoration member 740 may be fixed to the
top of the window 730 fixed to the plate seating portion
771 of the external housing 770 by a double-sided tape,
bonding, ultrasound fusion, and the like. According to an
embodiment of the present disclosure, the decoration
member 740 may be fixed by letting the protrusion 732
of the window 730 pass through the opening 743, and
may be fixed by bringing its bottom surface into contact
with the top surface of the plate 731 of the window 730
along the edge of the decoration member 740.

[0084] FIG. 8 illustrates a plane view of a window of
an HR sensor device according to various embodiments
of the present disclosure.

[0085] Referring to FIG. 8, a flash area 7324 and an
HR sensor area 7321 of a top surface of a window 730
may be optically separated from each other by a shielding
boundary portion 7326 formed on the top surface of the
window 730. According to an embodiment of the present
disclosure, the shielding boundary portion 7326 may be
formed by corroding the top surface of the window 730.
According to an embodiment of the present disclosure,
the window 730 which is placed on an external housing
770 may apply a single body, but may maintain a flash
waveguide portion 7325 of the flash area 7324 and a light
emitting waveguide portion 7322 and a light receiving
waveguide portion 7323 of the HR sensor area 7321 be-
ing optically separated from each other by the shielding
boundary portion 7326.

[0086] FIG. 9 illustrates a cross section view of main
parts of an HR sensor device according to various em-
bodiments of the present disclosure.

[0087] Referring to FIG. 9, the HR sensor device 700
may include a substrate 750, an HR sensor 710 which
is mounted on a top of the substrate 750, a flash LED
720 which is mounted on the substrate parallel with the
HR sensor 710, and a window 730 for covering the HR
sensor 710 and the flash LED 720. According to an em-
bodiment of the present disclosure, the window 730 may
be fixed by being seated on a plate seating portion 771
formed on an external housing 770. According to an em-
bodiment of the present disclosure, the window 730 may
be placed such that a flash area 7324 vertically overlaps
with the flash LED 720 and an HR sensor area 7321
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vertically overlaps with the HR sensor 710.

[0088] According to an embodiment of the present dis-
closure, the substrate 750 may include a rigid type sub-
strate (e.g., a PCB) where the HR sensor 710 and the
flash LED 720 may be mounted. However, this should
not be considered as limiting and the substrate 750 may
include an FPCB. According to an embodiment of the
present disclosure, at least one of the HR sensor 710
and the flash LED 720 may not be mounted on the sub-
strate 750 and may be placed in a structure placed in the
electronic device. According to an embodiment of the
present disclosure, at least one of the HR sensor 710
and the flash LED 720 may be mounted on the substrate
750 by SMT.

[0089] According to an embodiment of the present dis-
closure, a decoration member 740 may be placed on a
top of the window 730. The decoration member 740 may
be placed to further protrude than the external housing
770 forming an external surface of the electronic device.
According to an embodiment of the present disclosure,
the external housing 770 may further include a battery
cover 780 formed on a top thereof. The decoration mem-
ber 740 may be formed to coincide with a surface of the
battery cover 780 placed on the external housing 770.
However, this should not be considered as limiting and
the decoration member 740 may be formed to be higher
or lower than the surface of the external housing 770 or
the battery cover 780.

[0090] According to an embodiment of the present dis-
closure, the window 730 may be placed to be lower than
the decoration member 740. According to an embodi-
ment of the present disclosure, the window 730 may be
formed to be lower than the external housing or the bat-
tery cover 780 in a configuration without the decoration
member 740, or may be formed to be lower than the
decoration member 740 but higher than the external
housing or the battery cover 780 in a configuration with
the decoration member 740.

[0091] According to an embodiment of the present dis-
closure, the window 730 may include a shielding bound-
ary portion 7326 having a top portion corroded to optically
separate the flash area 7324 and the HR sensor area
7321 from each other. According to an embodiment of
the present disclosure, the window 730 may further in-
clude a shielding recess 7327 formed to make a cut from
a bottom surface of the window 730 to a part of the upper
side. According to an embodiment of the present disclo-
sure, the flash area 7324 and the HR sensor area 7321
may be optically separated from each other by the shield-
ing recess 7327. According to an embodiment of the
present disclosure, the shielding recess 7327 may serve
to optically shield by itself, and additionally or alternative-
ly, may be filled with an opaque material.

[0092] According to various embodiments of the
present disclosure, for the purpose of shielding a flash
waveguide portion 7325 of the flash area 7324 and a light
emitting waveguide portion 7322 and a light receiving
waveguide portion 7323 of the HR sensor area 7321, a
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shielding member 760 for covering the HR sensor 710,
the shielding boundary portion 7326 formed on the top
surface of the window 730, and the shielding recess 7327
formed on the bottom surface of the window 730 may be
applied. Atleast one of the shielding units may be applied.
[0093] FIG.10illustrates an exploded perspective view
of a transparent window and a shielding member which
are included in an HR sensor device according to various
embodiments of the present disclosure. A transparent
window 1010 according to an embodiment of the present
disclosure may be the window 730 shown in FIG. 7. A
shielding member 1020 according to an embodiment of
the present disclosure may be the shielding member 760
shown in FIG. 7.

[0094] Referring to FIG. 10, the transparent window
1010 and the shielding member 1020 may be formed as
a single window member by dual injection molding. Ac-
cording to an embodiment of the present disclosure, the
shielding member 1020 may be formed by first injection
molding and then the transparent window 1010 may be
formed by second injection molding.

[0095] According to an embodiment of the present dis-
closure, the operation of forming the integral window in-
cludes the operations of forming a cavity corresponding
toa shape of the transparent window 1010 and the shield-
ing member 1020 by combining a first mold and a second
mold which are separated from each other, charging the
cavity by injecting a first melting resin through a first gate
formed at one side of the cavity, cooling or hardening the
first melting resin, charging the cavity by injecting a sec-
ond melting resin through a second gate formed at one
side of the cavity, cooling or hardening the second melt-
ing resin, extracting a molding product by removing the
first mold and the second mold, and cutting the gates and
unnecessary parts (e.g., a gate runner, a reinforcing rib,
and the like) from the molding product.

[0096] Accordingto an embodiment of the present dis-
closure, the shielding member 1020 may include a first
opening 1022, a second opening 1023, and a third open-
ing 1024 formed on a plate type window mounting portion
1021 parallel with one another. Referring to the above-
described drawings, the first opening 1022 may be
formed on a location corresponding to the light emitting
waveguide portion of the HR sensor, the second opening
1023 may be formed on a location corresponding to the
light receiving waveguide portion of the HR sensor, and
the third opening 1024 may be formed on a location cor-
responding to the flash waveguide portion.

[0097] Accordingto an embodiment of the present dis-
closure, the shielding member 1020 may further include
a gate receiver 1025 which is a molding material injection
path to form the transparent window 1010 by the second
injection molding. The gate receiver 1025 may be formed
to be connected with the first opening 1022. However,
this should not be considered as limiting and the gate
receiver 1025 may be formed on an area corresponding
to at least one of an upper side, a lower side, a left side,
and arightside of the transparentwindow 1010 according
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to a shape and a characteristic of the transparent window
1010.

[0098] According to an embodiment of the present dis-
closure, after the shielding member 1020 is formed by
the first injection molding, the second injection molding
is performed to inject a molding material through the gate
receiver 1025 to form the transparent window 1010. By
the second injection molding, the transparent window
1010 may be formed starting with an injection gate 1015.
Specifically, a plate 1011 may be formed on a location
corresponding to a window mounting portion 1021 of the
shielding member 1020, and a first protrusion 1012 to be
inserted into the first opening 1022 of the shielding mem-
ber 1020, a second protrusion 1013 to be injected into
the second opening 1023, and a third protrusion 1014 to
be injected into the third opening 1024 may be formed
on the plate 1011. According to an embodiment of the
presentdisclosure, the firstopening 1022 and the second
opening 1023 may have an external surface inclined to
correspond to an incidence angle/emission angle of in-
frared rays of the HR sensor.

[0099] FIG. 11Aillustrates a plane view and a side view
of a transparent window and a shielding member which
are coupled to each other to be applied to an HR sensor
device in an assembled state according to various em-
bodiments of the present disclosure. FIG. 11B illustrates
alightreflection operation performed by a shielding mem-
ber coupled to a transparent window according to various
embodiments of the present disclosure. FIG. 11C illus-
trates light incidence and emission angles regulated by
a shielding member coupled to a transparent window ac-
cording to various embodiments of the present disclo-
sure.

[0100] Referring to FIG. 11A, a plate 1011 of a speci-
fied height may be formed on a top surface of a window
mounting portion 1021 of the shielding member 1020 by
double injection molding, and the shielding member 1020
is interposed between a first protrusion 1012, a second
protrusion 1013, and a third protrusion 1014 of the trans-
parent window 1010 such that the optical role of each of
the protrusions 1012, 1013, and 1014 are not interfered
by one another.

[0101] Referring to FIG. 11B, the shielding member
1020 is interposed between the first protrusion 1012 and
the second protrusion 1013, thereby preventing unnec-
essary external light from entering. According to an em-
bodimentofthe presentdisclosure, the shielding member
1020 is also interposed between the second protrusion
1013 and the third protrusion 1014, thereby preventing
unnecessary external light from entering.

[0102] Referring to FIG. 11C, the first protrusion 1012
and the second protrusion 1013 may be formed to have
specified angles 61 and 62. According to an embodiment
of the present disclosure, a first opening 1022 and a sec-
ond opening 1023 of the shielding member 1020 may be
tapered to have a width gradually narrower from the top
to the bottom. Accordingly, the first protrusion 1012 and
the second protrusion 1013 of the transparent window
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1010 filled in the openings 1022 and 1023, respectively,
may be formed to have corresponding angles.

[0103] FIG.12illustrates an exploded perspective view
of a transparent window and a shielding member which
are applied to an HR sensor device according to various
embodiments of the present disclosure. FIG. 13 illus-
trates a plane view and a side view of a transparent win-
dow and a shielding member which are coupled to each
other to be applied to an HR sensor device in an assem-
bled state according to various embodiments of the
present disclosure.

[0104] Referringto FIGS. 12 and 13, a shielding mem-
ber 1210isinsert-molded into a transparentwindow 1220
such that a single window member is formed.

[0105] According to an embodiment of the present dis-
closure, the shielding member 1210 may include a first
penetrating hole 1213, a second penetrating hole 1214,
and a third penetrating hole 1215 formed on a plate 1211
parallel with one another. According to an embodiment
of the present disclosure, referring to the above-de-
scribed drawings, the first penetrating hole 1213 may be
formed on a location corresponding to the light emitting
waveguide portion of the HR sensor. The second pene-
trating hole 1214 may be formed on a location corre-
sponding to the light receiving waveguide portion of the
HR sensor, for example. The third penetrating hole 1215
may be formed on a location corresponding to the flash
waveguide portion, for example.

[0106] Accordingto an embodiment of the present dis-
closure, the transparent window 1220 may include a first
plate 1221 and a second plate 1222 which is formed
above a top of the first plate 1221 higher than the first
plate 1221 by a specified height d2. According to an em-
bodiment of the present disclosure, the first plate 1221
and the second plate 1222 may be connected with each
other by a first connecting portion 1223, a second con-
necting portion 1224, and a third connecting portion
1225. According to an embodiment of the present disclo-
sure, the first connecting portion 1223, the second con-
necting portion 1224, and the third connecting portion
1225 may be formed on locations corresponding to the
first penetrating hole 1213, the second penetrating hole
1214, and the third penetrating hole 1215, respectively.
According to an embodiment of the present disclosure,
the first, second, and third connecting portions 1223,
1224, and 1225 may be molded by penetrating through
the first penetrating hole 1213, the second penetrating
hole 1214, and the third penetrating hole 1215 of the
shielding member, respectively.

[0107] According to an embodiment of the present dis-
closure, the insert-molded shielding member 1210 is in-
terposed between the first connecting portion 1223 and
the second connecting portion 1224, thereby optically
blocking the first connecting portion 1223 and the second
connecting portion 1224 from each other and thus pre-
venting interference therebetween. According to an em-
bodiment of the present disclosure, the insert-molded
shielding member 1210 is interposed between the sec-
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ond connecting portion 1224 and the third connecting
portion 1225, thereby optically blocking the second con-
necting portion 1224 and the third connecting portion
1225 from each other and thus preventing interference
therebetween.

[0108] According to an embodiment of the present dis-
closure, the operation of molding the shielding member
1210 includes the operation of forming a cavity corre-
sponding to a shape of the shielding member 1210 by
combining a first mold and a second mold which are sep-
arated from each other, charging the cavity by injecting
a melting resin through a gate provided at one side of
the cavity, cooling or hardening the melting resin, extract-
ing a molding product by removing the first mold and the
second mold, and cutting the gate and unnecessary parts
(e.g., a gate runner, a reinforcing rib, and the like) from
the molding product.

[0109] An integral window may be manufactured by
using the shielding member 1210 manufactured in the
above-described operations. The operation of molding
the integral window includes the operations of forming a
cavity corresponding to a shape of the integral window
by combining a first mold and a second mold which are
separated from each other, placing the shielding member
1210 at one side of the cavity, charging the cavity by
injecting a melting resin through a gate provided at one
side of the cavity, cooling or hardening the melting resin,
extracting a molding product by removing the first mold
and the second mold, and cutting the gate and unneces-
sary parts (e.g., a gate runner, a reinforcing rib, and the
like) from the molding product.

[0110] However, this should not be considered as lim-
iting. The transparent window 1220 may be manufac-
tured by injection molding first and then the shielding
member 1210 may be injection molded by placing the
transparent window 1220 in an insert mold.

[0111] According to various embodiments of the
present disclosure, a mobile electronic device may be
provided. According to an embodiment of the present
disclosure, the mobile electronic device may include at
least one processor, a display module electrically con-
nected with the processor and including a touch screen,
a communication module electrically connected with the
processor, a portable electronic device housing config-
ured to house at least a part of the display module, the
at least one processor, and the communication module,
and an HR sensor (e.g., an HRM sensor) which is placed
on one surface of the housing and has at least its part
exposed to an outside, and which is electrically connect-
ed with the processor.

[0112] According to various embodiments of the
present disclosure, the HR sensor may be included in a
second surface of the housing opposite to a first surface
of the housing which includes the touch screen.

[0113] According to various embodiments of the
present disclosure, the second surface of the housing
may include a first side, a second side which is longer
than the first side and is perpendicular to the first side, a
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third side which has a same length as that of the first side
and is parallel to the first side, and a fourth side which
has a same length as that of the second side and is par-
allel to the second side, and the HR sensor may be lo-
cated between an imaginary line which crosses over a
1/3 point of the length of the second side from the first
side, and the first side.

[0114] According to various embodiments of the
present disclosure, the mobile electronic device may fur-
ther include a camera which is exposed to an outside
through a part of the housing, and the HR sensor may
be placed adjacent to the camera.

[0115] According to various embodiments of the
present disclosure, the HR sensor may include a window
at least a part of which is transparent, and a top surface
of the window may not protrude further than a surface of
a portion of the housing, the portion surrounding the HR
sensor, or may be located in a dent formed from a surface
of the housing.

[0116] According to various embodiments of the
present disclosure, the HR sensor may include a window
at least a part of which is transparent, and a top surface
of the window may not protrude further than a surface of
a portion of a decoration member, the portion surround-
ing the HR sensor, or may be located in a dent formed
from a surface of the decoration member.

[0117] According to various embodiments of the
present disclosure, the electronic device may include at
least one electronic component which is exposed through
a part of the housing, and the HR sensor may be placed
adjacent to the electronic component.

[0118] According to various embodiments of the
present disclosure, the electronic component may in-
clude an LED.

[0119] According to various embodiments of the
present disclosure, the mobile electronic device may fur-
ther include an integral window configured to cover the
HR sensor and the at least one electronic component all
together.

[0120] According to various embodiments of the
present disclosure, the integral window may include a
first member (e.g., the transparent window 1220) which
comprises a top portion (e.g., the second plate 1222), a
bottom portion (e.g., the first plate 1221), and a connect-
ing portion (e.g., the first, second, and third connecting
portions 1223, 1224, and 1225) for connecting the top
portion 1222 and the bottom portion 1221, and may in-
clude a transparent material. The integral window may
include a second member (e.g., the shielding member
1210) which is in contact with the top portion and the
bottom portion, is interposed between the top portion and
the bottom portion, includes at least one penetrating hole
(e.g., the first penetrating hole 1213, the second pene-
trating hole 1214, or the third penetrating hole 1215), and
includes at least one of a translucent material and an
opaque material. The top portion, the bottom portion, and
the connecting portion may be integrally formed with one
another. In addition, the connecting portion of the first
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member penetrates through the penetrating hole and is
almost wholly in contact with an inner wall of the pene-
trating hole. According to various embodiments of the
present disclosure, the integral window may be formed
by forming the shielding member of the opaque material
first and then forming the HR sensor area and the area
of the electronic component with the transparent material
second.

[0121] According to various embodiments of the
present disclosure, the integral window may be formed
by forming other portions except for the HR sensor area
and the area of the electronic component of a window
member of a transparent material by using a shielding
member of an opaque material.

[0122] According to various embodiments of the
present disclosure, the integral window may print a rear
surface except for the HR sensor area and the area of
the electronic component with an opaque material, and
shields the HR sensor and the electronic component.
[0123] According to various embodiments of the
present disclosure, the electronic component is a flash
LED.

[0124] According to various embodiments of the
present disclosure, an electronic device may be provid-
ed. The electronic device may include a substrate, an
HR sensor which is mounted on the substrate, a flash
LED which is placed adjacent to the HR sensor, an inte-
gral window which is placed in a housing to cover the HR
sensor and the flash LED all together, and a shielding
unit configured to provide shielding between an area of
the HR sensor and an area of the flash LED.

[0125] According to various embodiments of the
present disclosure, a surface of the integral window may
coincide with a surface of the housing or may be lower
than the surface of the housing.

[0126] According to various embodiments of the
present disclosure, the integral window may be formed
by double injection molding, the double injection molding
forming a shielding member of an opaque material by
first injection molding and then forming the area of the
HR sensor and the area of the electronic component with
a transparent material by second injection molding.
[0127] According to various embodiments of the
present disclosure, the integral window may be formed
by insert-molding other portions except for the area of
the HR sensor and the area of the electronic component
of a window member of a transparent material by using
a shielding member of an opaque material.

[0128] According to various embodiments of the
present disclosure, the integral window may be treated
to shield by printing a rear surface except for the area of
the HR sensor area and the area of the electronic com-
ponent with an opaque material.

[0129] According to various embodiments of the
present disclosure, a method for using an electronic de-
vice may be provided. The method may include gripping,
by auser, amobile electronic device comprising a display
with one hand of the user, bringing one of user’s fingers
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into contact with an HR sensor comprised in one surface
of a housing of the mobile electronic device, and acquir-
ing information based on data acquired by the sensor
through the display of the mobile electronic device.
[0130] According to various embodiments of the
present disclosure, a method for operating an electronic
device may be provided. The method may include re-
ceiving, by a mobile device comprising a housing accom-
modating at least a part of a display, a processor, a com-
munication module, and an HR sensor, a user input re-
questing driving of an application program, detecting, by
the HR sensor, a change from a part of a user’s body
and acquiring data, and, based on at least a part of the
acquired data, displaying, by the processor, information
on the display through a user interface of the application
program.

[0131] According to various embodiments of the
presentdisclosure, the method may further include trans-
mitting atleast a part of the data through a communication
module.

[0132] FIG. 14 illustrates a block diagram of an elec-
tronic device according to various embodiments of the
present disclosure.

[0133] Referring to FIG. 14, an electronic device 1401
may configure an entirety or part of the electronic device
101 shown in FIG. 1.

[0134] Referringto FIG. 14, the electronic device 1401
may include one or more Application Processors (APs)
1410, a communication module 1420, a Subscriber Iden-
tification Module (SIM) card 1424, amemory 1430, a sen-
sor module 1440, an input device 1450, a display 1460,
an interface 1470, an audio module 1480, camera mod-
ules 1490 and 1491, a power management module 1495,
a battery 1496, an indicator 1497, or a motor 1498.
[0135] The AP 1410 may control a plurality of hardware
or software elements connected to the AP 1410 by driving
an operating system or an application program, and may
process and calculate a variety of data including multi-
media data. For example, the AP 1410 may be imple-
mented by using a System on Chip (SoC). According to
an embodiment of the present disclosure, the AP 1410
may further include a Graphics Processing Unit (GPU)
(not shown).

[0136] The communication module 1420 (e.g., the
communication interface 160) may transmit and receive
data in communication between the electronic device
1401 (e.g., the electronic device 101) and other electronic
devices (e.g., the electronic device 104 or the sever 106)
connected through a network. According to an embodi-
ment of the present disclosure, the communication mod-
ule 1420 may include a cellular module 1421, a WiFi mod-
ule 1423, a BT module 1425, a GPS module 1427, an
NFC module 1428, and a Radio Frequency (RF) module
1429.

[0137] The cellular module 1421 may provide a voice
call, a video call, a text service, or an Internet service
through a telecommunications network (e.g., LTE, LTE-
A, CDMA, WCDMA, UMTS, WiBro, GSM, and the like).
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In addition, the cellular module 1421 may identify and
authenticate the electronic device in the telecommunica-
tions network by using a subscriber identification module
(e.g., the SIM card 1424). According to an embodiment
of the present disclosure, the cellular module 1421 may
perform at least some of the functions provided by the
AP 1410. For example, the cellular module 1421 may
perform atleast some of the multimedia control functions.
[0138] According to an embodiment of the present dis-
closure, the cellular module 1421 may include a Com-
munication Processor (CP). In addition, the cellular mod-
ule 1421 may be implemented by using an SoC, for ex-
ample. Referring to FIG. 14, the cellular module 1421
(e.g., the communication processor), the memory 1430,
or the power management module 1495 are elements
separate from the AP 1410. However, according to an
embodiment of the present disclosure, the AP 1410 may
be configured to include at least some of the above-de-
scribed elements (e.g., the cellular module 1421).
[0139] According to an embodiment of the present dis-
closure, the AP 1410 or the cellular module 1421 (e.g.,
the communication processor) may load instructions or
data received from a non-volatile memory connected
therewith or at least one of the other elements into a
volatile memory, and may process the instructions or da-
ta. In addition, the AP 1410 or the cellular module 1421
may store data which is received from at least one of the
other elements or generated by at least one of the other
elements in the non-volatile memory.

[0140] The WiFi module 1423, the BT module 1425,
the GPS module 1427, or the NFC module 1428 each
may include a processor for processing data received
and transmitted through a corresponding module. Refer-
ringto FIG. 14, the cellular module 1421, the WiFi module
1423, the BT module 1425, the GPS module 1427, or
the NFC module 1428 is illustrated in a separate block.
However, according to an embodiment of the present
disclosure, atleast some (e.g., two or more) of the cellular
module 1421, the WiFi module 1423, the BT module
1425, the GPS module 1427, or the NFC module 1428
may beincluded in a single integrated chip (IC) or a single
IC package. Forexample, atleast some of the processors
corresponding to the cellular module 1421, the WiFimod-
ule 1423, the BT module 1425, the GPS module 1427,
and the NFC module 1428 (e.g., the communication proc-
essor corresponding to the cellular module 1421 and the
WiFi processor corresponding to the WiFi module 1423)
may be implemented by using a single SoC.

[0141] The RF module 1429 may transmit and receive
data, forexample, may transmitand receive an RF signal.
Although not shown, the RF module 1429 may include a
transceiver, a Power Amp Module (PAM), a frequency
filter, or a Low Noise Amplifier (LNA), for example. In
addition, the RF module 1429 may further include a com-
ponent for exchanging electromagnetic waves in a free
space in wireless communication, for example, a con-
ductor or conducting wire. Referring to FIG. 14, the cel-
lular module 1421, the WiFi module 1423, the BT module
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1425, the GPS module 1427, and the NFC module 1428
share the single RF module 1429 with one another. How-
ever, according to an embodiment of the present disclo-
sure, at least one of the cellular module 1421, the WiFi
module 1423, the BT module 1425, the GPS module
1427, or the NFC module 1428 may transmit and receive
an RF signal through a single separate RF module.
[0142] The SIM card 1424 may be a card including a
subscriber identification module, and may be inserted
into a slot formed on a specific location of the electronic
device. The SIM card 1424 may include its unique iden-
tification information (for example, an Integrated Circuit
Card Identifier (ICCID)) or subscriber information (for ex-
ample, International Mobile Subscriber Identity (IMSI)).
[0143] The memory 1430 (e.g., the memory 130) may
include an internal memory 1432 or an external memory
1434. For example, the internal memory 1432 may in-
clude at least one of a volatile memory (for example, a
Dynamic Random Access Memory (DRAM), a Static
Random Access Memory (SRAM), a Synchronous
DRAM (SDRAM), and the like) and a non-volatile mem-
ory (for example, a One-Time Programmable Read Only
Memory (OTPROM), a Programmable Read Only Mem-
ory (PROM), an Erasable Programmable Read Only
Memory (EPROM), an Electrically Erasable Programma-
ble Read Only Memory (EEPROM), amask ROM, aflash
ROM, a Not And (NAND) flash memory, a Not Or (NOR)
flash memory, and the like).

[0144] According to an embodiment of the present dis-
closure, the internal memory 1432 may be a Solid State
Drive (SSD). The external memory 1434 may further in-
clude a flash drive, for example, Compact Flash (CF),
Secure Digital (SD), Micro-SD, Mini-SD, extreme-Digital
(xD), memory stick, and the like. The external memory
1434 may be functionally connected with the electronic
device 1401 through various interfaces. According to an
embodiment of the present disclosure, the electronic de-
vice 1401 may further include a storage device (or a stor-
age medium), such as a hard drive.

[0145] The sensor module 1440 may measure a phys-
ical quantity or detect an operation state of the electronic
device 1401, and may convert measured or detected in-
formation into electric signals. The sensor module 1440
may include at least one of a gesture sensor 1440A, a
gyro sensor 1440B, a barometric pressure sensor
1440C, a magnetic sensor 1440D, an acceleration sen-
sor 1440E, a grip sensor 1440F, a proximity sensor
1440G, a color sensor 1440H (e.g., Red, Green, Blue
(RGB) sensor), a biosensor 14401, a temperature/hu-
midity sensor 1440J, an illumination sensor 1440K, and
an Ultraviolet (UV) sensor 1440M. Additionally or alter-
natively, the sensor module 1440 may include an E-nose
sensor (not shown), an electromyography (EMG) sensor
(not shown), an electroencephalogram (EEG) sensor
(not shown), an electrocardiogram (ECG) sensor (not
shown), an IR sensor, an iris sensor (not shown), a fin-
gerprint sensor, and the like. The sensor module 1440
may further include a control circuit to control atleast one
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sensor included therein. The sensor module 1440 may
be the sensor device 170 shown in FIG. 1.

[0146] Theinputdevice 1450 may include a touch pan-
el 1452, a (digital) pen sensor 1454, a key 1456, or an
ultrasonic input device 1458. The touch panel 1452 may
recognize a touch input in at least one method of capac-
itive, resistive, infrared, and ultrasonic methods. In addi-
tion, the touch panel 1452 may further include a control
circuit (not shown). In the embodiment of a capacitive
method, the touch panel 1452 may recognize physical
contact or approach. The touch panel 1452 may further
include a tactile layer. In this embodiment, the touch pan-
el 1352 may provide a tactile response to the user.
[0147] The (digital) pen sensor 1454 may be imple-
mented in the same or similar method as or to the method
of receiving a user’s touch input or by using a separate
recognition sheet. The key 1456 may include a physical
button, an optical key, a keypad, and the like. The ultra-
sonic input device 1458 identifies data by detecting
sound waves through a microphone (for example, the
microphone 1488) in the electronic device 1410 through
an input device generating ultrasonic signals, and is ca-
pable of wireless recognition. According to an embodi-
ment of the present disclosure, the electronic device
1401 may receive a user input from an external device
connected thereto (for example, a computer, a server,
and the like) by using the communication module 1420.
[0148] The display 1460 (e.g., the display 150) may
include a panel 1462, a hologram device 1464, or a pro-
jector 1466. For example, the panel 1462 may be a Liquid
Crystal Display (LCD) or an Active Matrix Organic LED
(AM-OLED). For example, the panel 1462 may be imple-
mented to be flexible, transparent, wearable, and the like.
The panel 1462 may be configured as a single module
along with the touch panel 1452. The hologram device
1464 may show a stereoscopic image in the air using
interference of light. The projector 1466 may display an
image by projecting light onto a screen. The screen may
be located inside or outside of the electronic device 1401.
According to an embodiment of the present disclosure,
the display 1460 may further include a control circuit to
control the panel 1462, the hologram device 1464, or the
projector 1466.

[0149] Theinterface 1470 may include an HDMI 1472,
aUSB 1474, an optical interface 1476, or D-subminiature
(D-sub) 1478. The interface 1470 may be included in the
communication interface 160 shown in FIG. 1. Addition-
ally or alternatively, the interface 1470 may include a Mo-
bile High Definition Link (MHL) interface, an SD card/Mul-
timedia Card (MMC) interface (not shown) or an Infrared
Data Association (IrDA) standard interface (not shown).
[0150] The audio module 1480 may convert a sound
and an electric signal bidirectionally. For example, at
least some elements of the audio module 1480 may be
included in the input and output interface 140 shown in
FIG. 1. The audio module 1480 may process sound in-
formation which is input or output through a speaker
1482, a receiver 1484, an earphone 1486, or a micro-

10

15

20

25

30

35

40

45

50

55

16

phone 1488.

[0151] The camera module 1491 is a device for pho-
tographing a still image and a moving image, and may
include one or more image sensors (for example, a front
surface sensoror arear surface sensor), alens, an Image
Signal Processor (ISP) (not shown), or a flash (memory)
(for example, an LED or a xenon lamp).

[0152] The power management module 1495 may
manage power of the electronic device 1401. Although
not shown, the power management module 1495 may
include a Power Management IC (PMIC), a charging IC,
or a battery or fuel gage.

[0153] For example, the PMIC may be mounted in an
integrated circuit or a SoC semiconductor. The charging
method may be divided into a wire charging method and
awireless charging method. The charging IC may charge
a battery and may prevent inflow of overvoltage or over
current from a charger. According to an embodiment of
the present disclosure, the charging IC may include a
charging IC for at least one of the wire charging method
and the wireless charging method. The wireless charging
method may include a magnetic resonance method, a
magnetic induction method, or an electromagnetic wave
method, and an additional circuit for charging wirelessly,
for example, a circuit, such as a coil loop, a resonant
circuit, a rectifier, and the like may be added.

[0154] For example, the battery gage may measure a
remaining battery life of the battery 1496, a voltage, a
current, or temperature during charging. The battery
1496 may store or generate electricity and may supply
power to the electronic device 1401 by using stored or
generated electricity. The battery 1496 may include a
rechargeable battery or a solar battery.

[0155] The indicator 1497 may display a specific state
of the electronic device 1101 or a part of it (for example,
the AP 1410), for example, a booting state, a message
state, a charging state, and the like. The motor 1498 may
convert an electric signal into a mechanical vibration. Al-
though not shown, the electronic device 1401 may in-
clude a processing device (for example, a GPU) for sup-
porting a mobile TV. The processing device for support-
ing the mobile TV may process media data according to
standards, such as Digital Multimedia Broadcasting
(DMB), Digital Video Broadcasting (DVB), media flow,
and the like.

[0156] Each of the above-described elements of the
electronic device according to various embodiments of
the present disclosure may be comprised of one or more
components, and the names of the elements may vary
according to a kind of the electronic device. The elec-
tronic device according to various embodiments of the
present disclosure may include at least one of the above-
described elements, and some of the elements may be
omitted or an additional element may be further included.
In addition, some of the elements of the electronic device
according to various embodiments of the present disclo-
sure may be combined into a single entity, and may per-
form the same functions as those of the elements before
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being combined.

[0157] The term "module" used in various embodi-
ments of the present disclosure refers to a unit including
one of hardware, software, and firmware, or a combina-
tion of two or more of them, for example. For example,
the "module” may be used interchangeably with terms
like unit, logic, logical block, component or circuit. The
"module" may be a minimum unit of an integrally config-
ured component or a part of it. The "module" may be a
minimum unit that performs one or more functions or a
part of it. The "module" may be implemented mechani-
cally or electronically. For example, the "module" accord-
ing to various embodiments of the present disclosure
may include at least one of an Application Specific Inte-
grated Circuit (ASIC) chip, Field Programmable Gate Ar-
rays (FPGAs), and a programmable logic device which
perform any operation that is already well known or will
be developed in the future.

[0158] According to various embodiments of the
present disclosure, at least part of the apparatus (e.g.,
modules or functions) or method (e.g., operations) of the
presentdisclosure may be implemented by using instruc-
tions stored in a computer-readable storage medium in
the form of a programming module. When the instructions
are executed by one or more processors (e.g., the proc-
essor 1410), the one or more processors may perform a
function corresponding to the instructions. The compu-
ter-readable storage medium may be the memory 1430,
for example. At least part of the programming module
may be implemented (e.g., executed) by using the proc-
essor 210. At least part of the programming module may
include a module, a program, a routine, sets of instruc-
tions, a process, and the like for performing one or more
functions.

[0159] Examples of the computer-readable recording
medium include magnetic media, such as hard disks,
floppy disks and magnetic tapes, optical media, such as
Compact Digital ROMs (CD-ROMs) and DVDs, magne-
to-optical media, such as floptical disks, and hardware
devices such as ROMs, RAMs and flash memories that
are especially configured to store and execute program
commands (e.g., the programming module). Examples
of the program commands include machine language
codes created by a compiler, and high-level language
codes that can be executed by a computer by using an
interpreter. The above-described hardware devices may
be configured to operate as one or more software mod-
ules for performing operations of the present disclosure,
and vice versa.

[0160] A module or programming module of the
presentdisclosure may include one or more of the above-
described elements, may omit some elements, or may
further include additional elements. The operations per-
formed by the module, the programming module, or the
other elements according to the present disclosure may
be performed serially, in parallel, repeatedly, or heuris-
tically. In addition, some operation may be performed in
different order or may omitted, and an additional opera-
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tion may be added.

[0161] FIG. 15 illustrates a network environment of
electronic devices which use a biometric recognition sen-
sor device according to various embodiments of the
present disclosure. The biometric recognition sensor de-
vice according to an embodiment of the present disclo-
sure may be the sensor device 205 shown in FIGS. 2A,
2B, and 2C. A first electronic device 1510 according to
an embodiment of the present disclosure may be the
electronic device 200 shown in FIGS. 2A, 2B, and 2C.
[0162] Referring to FIG. 15, the first electronic device
1510 including at least one biometric recognition sensor
may communicate with a second electronic device 1520
and an external server 1530. According to an embodi-
ment of the present disclosure, the biometric recognition
sensor may be an HR sensor for measuring a heart rate
of a user of the first electronic device 1510. According to
an embodiment of the present disclosure, the biometric
recognition sensor may be an iris recognition sensor. Ac-
cording to an embodiment of the present disclosure, the
biometric recognition sensor may be a fingerprint recog-
nition sensor.

[0163] Accordingto an embodiment of the present dis-
closure, the first electronic device 1510 may acquire bi-
ometric recognition information of the device user, and
may transmit the acquired biometric recognition informa-
tion to the second electronic device 1520 or the external
server 1530. According to an embodiment of the present
disclosure, the second electronic device 1520 may be an
electronic device which interworks with the first electronic
device 1510 or may be an auxiliary electronic device.
According to an embodiment of the present disclosure,
the second electronic device 1520 may be a wearable
electronic device which interworks with the first electronic
device 1510. According to an embodiment of the present
disclosure, the second electronic device 1520 may be an
electronic device similar to the first electronic device
1510. According to an embodiment of the present disclo-
sure, the second electronic device 1520 may operate
solely or may operate by interworking with the first elec-
tronic device 1510.

[0164] According to various embodiments of the
present disclosure, the external server 1530 may be a
server of a medical institution or a server for health care.
The external server 1530 may receive biometric recog-
nition information provided from the first electronic device
1510 or the second electronic device 1520 and may pro-
vide a corresponding medical service or corresponding
health care information to the first electronic device 1510
or the second electronic device 1520 based on the re-
ceived biometric recognition information.

[0165] FIG. 16 is a flowchart illustrating a method of
an electronic device having a biometric recognition sen-
sor device according to various embodiments of the
present disclosure.

[0166] Referring to FIG. 16, the electronic device may
determine whether a biometric recognition request event
occurs or not in operation 1601. According to an embod-
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iment of the present disclosure, the electronic device may
identify the biometric recognition request event based on
a user’s key input. According to an embodiment of the
present disclosure, the electronic device may determine
whether a biometric recognition request event of another
electronic device or a medical institution occurs.

[0167] When the biometric recognition request event
occurs, the electronic device may acquire biometric rec-
ognition information in operation 1603. According to an
embodiment of the present disclosure, when the biomet-
ric recognition sensor is an HR sensor, the electronic
device may acquire a heart rate or related information
based on the user’s finger brought into contact with the
HR sensor, as shown in the above-described drawings.
[0168] In operation 1605, the electronic device may
transmit the biometric recognition information acquired
by the biometric recognition sensor to another device,
and, in operation 1607, the electronic device may receive
biometric service data based on the transmitted biometric
recognition information. According to an embodiment of
the present disclosure, another device may be a server
of a medical institution or an external server for health
care. For example, the server of the medical institution
may analyze the HR information acquired from the elec-
tronic device, identify a user’s health state, and transmit
related information to the electronic device.

[0169] In operation 1609, the electronic device may
output the received biometric service data. According to
an embodiment of the present disclosure, the electronic
device may visually output the biometric service data re-
ceived from another device. According to an embodiment
of the present disclosure, the electronic device may out-
put the biometric service data through a display provided
in the electronic device.

[0170] According to an embodiment of the present dis-
closure, the electronic device may audibly output the bi-
ometric service data received from another device. Ac-
cording to an embodiment of the present disclosure, the
electronic device may output the biometric service data
through a speaker device provided in the electronic de-
vice.

[0171] According to an embodiment of the present dis-
closure, the electronic device may actually output the bi-
ometric service data received from another device. Ac-
cording to an embodiment of the present disclosure, the
electronic device may output the biometric service data
through a vibrator motor, a haptic sensor, and the like
provided in the electronic device.

[0172] According to an embodiment of the present dis-
closure, the electronic device may output the received
biometric service data in various output methods such
that the user of the electronic device can recognize the
biometric service data.

[0173] According to various embodiments of the
presentdisclosure, user’s convenience can be improved
by applying at least one biometric recognition sensor de-
vice at an appropriate location of the electronic device.
In addition, for example, the electronic device can ac-
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commodate at least one electronic component along with
the sensor device, thereby reducing a manufacturing
cost, can overcome a design limitby reducing a mounting
space and can improve the appearance of the electronic
device for aesthetic purpose.

[0174] Certain aspects of the present disclosure can
also be embodied as computer readable code on a non-
transitory computer readable recording medium. A non-
transitory computer readable recording medium is any
data storage device that can store data which can be
thereafter read by a computer system. Examples of the
non-transitory computer readable recording medium in-
clude Read-Only Memory (ROM), Random-Access
Memory (RAM), CompactDisc-ROMs (CD-ROMs), mag-
netic tapes, floppy disks, and optical data storage devic-
es. The non-transitory computer readable recording me-
dium can also be distributed over network coupled com-
puter systems so that the computer readable code is
stored and executed in a distributed fashion. In addition,
functional programs, code, and code segments for ac-
complishing the present disclosure can be easily con-
strued by programmers skilled in the art to which the
present disclosure pertains.

[0175] At this point it should be noted that the various
embodiments of the present disclosure as described
above typically involve the processing of input data and
the generation of output data to some extent. This input
data processing and output data generation may be im-
plemented in hardware or software in combination with
hardware. For example, specific electronic components
may be employed in a mobile device or similar or related
circuitry for implementing the functions associated with
the various embodiments of the present disclosure as
described above. Alternatively, one or more processors
operating in accordance with stored instructions may im-
plement the functions associated with the various em-
bodiments of the present disclosure as described above.
If such is the case, it is within the scope of the present
disclosure that such instructions may be stored on one
or more non-transitory processor readable mediums. Ex-
amples of the processor readable mediums include a
ROM, a RAM, CD-ROMs, magnetic tapes, floppy disks,
and optical data storage devices. The processor reada-
ble mediums can also be distributed over network cou-
pled computer systems so that the instructions are stored
and executed in a distributed fashion. In addition, func-
tional computer programs, instructions, and instruction
segments for accomplishing the present disclosure can
be easily construed by programmers skilled in the art to
which the present disclosure pertains.

[0176] The invention is defined by appended claims
1-11.

Claims

1. A mobile electronic device comprising:
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at least one processor (120, 1410) configured
for receiving instructions, decipher the instruc-
tions, and perform calculation or data process-
ing according to the deciphered instructions;

a display module (251, 1460) electrically con-
nected with the at least one processor;

a communication module (160, 1420) electrical-
ly connected with the atleast one processor and
configured for connecting communication be-
tween the electronic device and an external de-
vice;

a portable electronic device housing (210, 770)
configured to house at least a part of the display
module, the atleast one processor, and the com-
munication module;

a heart rate, HR, sensor (205, 255, 310, 710)
placed on one surface of the housing and has
at least its part exposed to an outside, and is
electrically connected with the at least one proc-
essor;

at least one electronic component (203, 320,
720) exposed through a part of the housing, and
placed adjacent to the HR sensor; wherein said
at least one electronic component (320, 720)
performs different operations than the heart
rate, HR, sensor (205, 255, 310, 710);

an integral window (2051, 330, 730, 1010, 1220)
configured to cover the HR sensor and the at
least one electronic component all together,
wherein the integral window includes an HR sen-
sor area (3321, 7321) and an area (3324, 7324)
of the electronic component; and

the integral window includes a shielding struc-
ture (760, 7326, 7327, 1020, 1210) configured
to provide shielding between the HR sensorarea
and the area of the electronic component,
wherein the integral window includes:

a first member comprising a transparent
material, and a second member comprises
at least one penetrating hole,

wherein the first member comprises a top
portion, a bottom portion, and a connecting
portion, wherein the connecting portion
penetrates through the at least one pene-
trating hole for connecting the top portion
and the bottom portion is almost wholly in
contact with an inner wall of the penetrating
hole,

wherein the second member is in contact
with the top portion and the bottom portion,
and is interposed between the top portion
and the bottom portion of the first member.
wherein the second member includes an
opaque material, which provides the shield-
ing structure.

2. The mobile electronic device of claim 1, wherein the
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at least one processor is configured to:

control the HR sensor to measure biometric rec-
ognition information upon receiving a request,
based on a user’s input, for the biometric recog-
nition information from the mobile electronic de-
vice or another device,

control the transceiver to transmit the measured
biometric recognition information to the other
device,

control the transceiver to receive, from the other
device, biometric service data based on the
transmitted measured biometric recognition in-
formation, and

output the received biometric service data to the
display.

3. The mobile electronic device of claim 1, wherein the

second surface of the housing comprises:

a first side;

a second side which is longer than the first side
and is perpendicular to the first side;

a third side which has a same length as that of
the first side and is parallel to the first side; and
a fourth side which has a same length as that of
the second side and is parallel to the second
side,

wherein the HR sensor is located between an
imaginary line which crosses over a 1/3 point of
the length of the second side from the first side,
and the first side.

The mobile electronic device of claim 1, further com-
prising a camera exposed to an outside through a
part of the housing, and

whereinthe HR sensoris placed adjacentto the cam-
era.

The mobile electronic device of claim 1,

wherein a top surface of the integral window does
not protrude further than at least one of a surface of
a portion of the housing and the portion surrounding
the HR sensor, or is located in a dent formed from a
surface of the housing.

The mobile electronic device of claim 1,

wherein a top surface of the integral window does
not protrude further than at least one of a surface of
a portion of a decoration member and the portion
surrounding the HR sensor, or is located in a dent
formed from a surface of the decoration member.

The mobile electronic device of claim 1,

wherein the top portion, the bottom portion, and the
connecting portion are integrally formed with one an-
other.
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The mobile electronic device of claim 1, wherein the
integral window prints a rear surface except for the
HR sensor area and the area of the electronic com-
ponent with an opaque material.

The mobile electronic device of claim 1, wherein the
integral window is formed by double injection mold-
ing, the double injection molding forming a shielding
member of an opaque material by firstinjection mold-
ing and then forming only the HR sensor area and
the area of the electronic component with a trans-
parent material by second injection molding.

The mobile electronic device of claim 1, wherein the
integral window is formed by insert-molding other
portions except for the HR sensor area and the area
of the electronic component of a window member of
a transparent material by using a shielding member
of an opaque material.

The mobile electronic device of claim 1, wherein the
integral window is treated to shield by printing a rear
surface except for the area of the HR sensor area
and the area of the electronic component with an
opaque material.

Patentanspriiche

1.

Mobiles elektronisches Gerat, das Folgendes um-
fasst:

wenigstens einen Prozessor (120, 1410), der
zum Empfangen von Anweisungen, zum Ent-
schlisseln der Anweisungen und zum Durch-
fihren einer Berechnung oder Datenverarbei-
tung gemaR den entschliisselten Anweisungen
konfiguriert ist;

ein Anzeigemodul (251, 1460), das mit dem we-
nigstens einen Prozessor elektrisch verbunden
ist;

ein Kommunikationsmodul (160, 1420), das mit
dem wenigstens einen Prozessor elektrisch ver-
bunden ist und zum Verbinden der Kommunika-
tion zwischen dem elektronischen Gerat und ei-
nem externen Gerat konfiguriert ist;

ein Gehause (210, 770) firr ein tragbares elek-
tronisches Geréat, das dazu konfiguriert ist, we-
nigstens einen Teil des Anzeigemoduls, den we-
nigstens einen Prozessor und das Kommunika-
tionsmodul aufzunehmen;

einen Herzfrequenzsensor (HF-Sensor) (205,
255,310, 710), der auf einer Oberflache des Ge-
hauses angeordnet ist und wenigstens zum Teil
nach auf3en frei liegt, und der mit dem wenigs-
tens einen Prozessor elektrisch verbunden ist;
wenigstens ein elektronisches Bauteil (203,
320, 720), die durch einen Teil des Gehauses
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freiliegt und neben dem HF-Sensor angeordnet
ist,

wobei das wenigstens eine elektronische Bau-
teil (320, 720) andere Vorgange als der HF-Sen-
sor (205, 255, 310, 710) durchfiihrt;

ein einstlckig ausgebildetes Fenster (2051,
330, 730, 1010, 1220), das dazu konfiguriert ist,
sowohl den HF-Sensor, als auch das wenigs-
tens eine elektronische Bauteil abzudecken,
wobei das einstlickig ausgebildete Fenster ei-
nen Bereich (3321, 7321) fir den HF-Sensor
und einen Bereich (3324, 7324) fiir das elektro-
nische Bauteil aufweist; und

das einstlickig ausgebildete Fenster eine Ab-
schirmstruktur (760, 7326, 7327, 1020, 1210)
aufweist, die dazu konfiguriert ist, eine Abschir-
mung zwischen dem Bereich fur den HF-Sensor
und einem Bereich fir das elektronische Bauteil
bereit zu stellen,

wobei das einstlickig ausgebildete Fenster Fol-
gendes aufweist:

ein erstes Element, das ein transparentes
Material umfasst, und ein zweites Element,
das wenigstens ein Durchgangsloch um-
fasst,

wobei das erste Element einen oberen Ab-
schnitt, einen unteren Abschnitt und einen
Verbindungsabschnitt umfasst, wobei der
Verbindungsabschnitt zum Verbinden des
oberen Abschnitts und des unteren Ab-
schnitts durch das wenigstens eine Durch-
gangsloch hindurch geht und fast vollstan-
dig mit einer Innenwand des Durchgangs-
lochs in Beriihrung ist,

wobei das zweite Element mit dem oberen
Abschnitt und dem unteren Abschnitt in Be-
rihrung ist und zwischen dem oberen Ab-
schnitt und dem unteren Abschnitt des ers-
ten Elements angeordnet ist,

wobei das zweite Element ein undurchsich-
tiges Material enthalt, das die Abschirm-
struktur bereitstellt.

2. Mobiles elektronisches Gerat nach Anspruch 1, wo-

bei der wenigstens eine Prozessor zu Folgendem
konfiguriert ist:

Steuern des HF-Sensors, um biometrische Er-
kennungsinformationen auf der Grundlage ei-
ner Benutzereingabe nach Erhalt einer Anfrage
nach biometrischen Erkennungsinformationen
von dem mobilen elektronischen Gerat oder ei-
nem anderen Gerat zu messen,

Steuern eines Transceivers, um die gemesse-
nen biometrischen Erkennungsinformationen
an das andere Geréat zu senden,

Steuerndes Transceivers, um von dem anderen
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Gerat biometrische Dienstdaten auf der Grund-
lage der Ubertragenen biometrischen Erken-
nungsinformationen zu empfangen, und
Ausgeben der empfangenen biometrischen
Dienstdaten an die Anzeige.

3. Mobiles elektronisches Gerat nach Anspruch 1, wo-

bei die zweite Oberflache des Gehauses Folgendes
umfasst:

eine erste Seite;

eine zweite Seite, die langer als die erste Seite
und rechtwinklig zu der ersten Seite ist;

eine dritte Seite, die die gleiche Lange wie die
erste Seite aufweist und parallel zu der ersten
Seite ist; und

eine vierte Seite, die die gleiche Lange wie die
zweite Seite aufweist und parallel zu der zweiten
Seite ist,

wobei der HF-Sensor sich zwischen einer ge-
dachten Linie, die einen Punkt, der ein Drittel
der Lange der zweiten Seite markiert, von der
ersten Seite schneidet, und der ersten Seite be-
findet.

Mobiles elektronisches Gerat nach Anspruch 1, das
weiterhin eine Kamera umfasst, die durch einen Teil
des Gehauses nach aulen frei liegt, und

wobei der HF-Sensor neben der Kamera angeordnet
ist.

Mobiles elektronisches Gerat nach Anspruch 1,
wobei eine Oberseite des einstiickig ausgebildeten
Fensters nicht weiter vorsteht als eine Oberflache
eines Abschnitts des Gehauses und/oder der Ab-
schnitt, der den HF-Sensor umgibt, oder sich in einer
Vertiefung befindet, die aus einer Oberflaiche des
Gehauses gebildet ist.

Mobiles elektronisches Gerat nach Anspruch 1,
wobei eine Oberseite des einstiickig ausgebildeten
Fensters nicht weiter vorsteht als eine Oberflache
eines Abschnitts eines dekorativen Elements
und/oder der Abschnitt, der den HF-Sensor umgibt,
oder sich in einer Vertiefung befindet, die aus einer
Oberflache des dekorativen Elements gebildet ist.

Mobiles elektronisches Gerat nach Anspruch 1,
wobei der obere Abschnitt, der untere Abschnitt und
der Verbindungsabschnitt einstiickig miteinander
ausgebildet sind.

Mobiles elektronisches Gerat nach Anspruch 1, wo-
bei das einstlickig ausgebildete Fenster auf einer
Rickseite mit Ausnahme des Bereichs fiir den HF-
Sensor und des Bereichs fiir das elektronische Bau-
teil mit einem undurchsichtigen Material bedruckt ist.
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Mobiles elektronisches Gerat nach Anspruch 1, wo-
bei das einstiickig ausgebildete Fenster durch dop-
peltes SpritzgieRen ausgeformt wird, wobei bei dem
doppelten SpritzgieRen ein Abschirmelement durch
erstes SpritzgieRen aus einem undurchsichtigen
Material ausgeformt wird, und dann nur der Bereich
fur den HF-Sensor und der Bereich fiir das elektro-
nische Bauteil durch zweites SpritzgieRen mit einem
transparenten Material ausgeformt werden.

Mobiles elektronisches Gerat nach Anspruch 1, wo-
bei das einstlickig ausgebildete Fenster durch In-
sert-Molding anderer Abschnitte mit Ausnahme des
Bereichs fiir den HF-Sensor und des Bereichs fir
das elektronische Bauteil eines Fensterelements
aus einem transparenten Material unter Verwen-
dung eines Abschirmelements aus einem undurch-
sichtigen Material ausgeformt wird.

Mobiles elektronisches Gerat nach Anspruch 1, wo-
bei das einstlickig ausgebildete Fenster behandelt
wird, um eine Abschirmung bereitzustellen, indem
eine Riickseite mit Ausnahme des Bereichs flir den
HF-Sensor und des Bereichs fir das elektronische
Bauteil mit einem undurchsichtigen Material be-
druckt wird.

Revendications

1.

Appareil électronique mobile comprenant :

au moins un processeur (120, 1410) congu pour
recevoir des instructions, déchiffrer les instruc-
tions et réaliser des calculs ou traitements de
données selon les instructions déchiffrées ;

un module d’écran (251, 1460) relié par voie
électrique a I'au moins un processeur ;

un module de communication (160, 1420) relié
par voie électrique a I'au moins un processeur
et congu pour établir la communication entre
I'appareil électronique et un périphérique
externe ;

un boitier (210, 770) d’appareil électronique por-
table congu pour loger au moins une partie du
module d’écran, I'au moins un processeur et le
module de communication ;

un capteur de fréquence cardiaque (FC) (205,
255, 310, 710) relié par voie électrique a l'au
moins un processeur et disposé sur une surface
du boitier en étant au moins partiellement expo-
sé a 'extérieur ;

au moins un composant électronique (203, 320,
720) exposé a travers une partie du boitier, et
disposé adjacent au capteur FC,

ledit au moins un composant électronique (320,
720) réalisant des opérations différentes de cel-
les du capteur FC (205, 255, 310, 710) ; et
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une fenétre monobloc (2051, 330, 730, 1010,
1220) congue pour couvrir a la fois le capteur
FC et I'au moins un composant électronique ;
ladite fenétre monobloc présentant une zone
(3321, 7321) propre au capteur FC et une zone
(3324, 7324) propre au composant électroni-
que, et

ladite fenétre monobloc présentant une structu-
re de protection (760, 7326, 7327, 1020, 1210)
congue pour assurer une protection entre la zo-
ne propre au capteur FC et la zone propre au
composant électronique,

ladite fenétre monobloc présentant :

un premier élément comprenant un maté-
riau transparent, et un deuxiéme élément
comprenant au moins un trou traversant,
ledit premier élément présentant une partie
supérieure, une partie inférieure et une par-
tie de liaison, ladite partie de liaison péné-
trantdans’au moins un trou traversant pour
relier la partie supérieure et la partie infé-
rieure et étant presque entiérement en con-
tactavec une paroiintérieure du traversant,
ledit deuxiéeme élément étant en contact
avec la partie supérieure et la partie infé-
rieure en étant intercalé entre la partie su-
périeure et la partie inférieure du premier
élément,

ledit deuxieme élément présentant un ma-
tériau opaque produisant la structure de
protection.

2. Appareil électronique mobile selon la revendication

1, dans lequel 'au moins un processeur est congu
pour :

commander au capteur FC de mesurer des in-
formations de reconnaissance biométriques
aprés réception d’'une requéte d’informations de
reconnaissance biométriques, compte tenu
d’'une entrée utilisateur, en provenance de I'ap-
pareil électronique mobile ou d’'un autre appa-
reil,

commander a un émetteur-récepteur de trans-
mettre les informations de reconnaissance bio-
métriques mesurées aupres de I'autre appareil,
commander a I'émetteur-récepteur de recevoir,
en provenance de l'autre appareil, des données
de service biométriques compte tenu des infor-
mations de reconnaissance biométriques trans-
mises, et produire a I'écran les données de ser-
vice biométriques regues.

3. Appareil électronique mobile selon la revendication

1, dans lequel la deuxiéeme surface du boitier
comprend :
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un premier coté,

un deuxieéme cété qui est plus long que le pre-
mier coté et est perpendiculaire au premier coté,
un troisieme c6té qui a la méme longueur que
le premier coté et est parallele au premier coté,
et

un quatrieme c6té qui a la méme longueur que
le deuxieme coté et est paralléle au deuxieme
cbté ; ledit capteur FC étant situé entre le pre-
mier c6té et une ligne imaginaire marquant le
tiers de la longueur du deuxieme cbté en partant
du premier cbété.

Appareil électronique mobile selon la revendication
1, comprenant en outre une caméra exposée a l'ex-
térieur a travers une partie du boitier, et

dans lequel le capteur FC est disposé adjacent a la
caméra.

Appareil électronique mobile selon la revendication
1,

dans lequel la surface supérieure de la fenétre mo-
nobloc ne ressort pas plus haut que la surface d’'une
partie du boitier et/ou que la section entourant le
capteur FC, ou est située dans un creux formé a
partir d’'une surface du boitier.

Appareil électronique mobile selon la revendication
1,

dans lequel la surface supérieure de la fenétre mo-
nobloc ne ressort pas plus haut que la surface d’'une
partie d’'un élément décoratif et/ou que la section en-
tourant le capteur FC, ou est située dans un creux
formé a partir d’'une surface de I'élément décoratif.

Appareil électronique mobile selon la revendication
1,

danslequella surface supérieure, la partie inférieure
et la partie de liaison sont formées d’un seul tenant.

Appareil électronique mobile selon la revendication
1, dans lequel la fenétre monobloc est imprimée
avec un matériau opaque sur une surface arriere, a
I’'exception de la zone propre au capteur FC et de la
zone propre au composant électronique.

Appareil électronique mobile selon la revendication
1, dans lequel la fenétre monobloc est formée par
double moulage par injection, ledit double moulage
par injection permettant de former un élément de
protection en un matériau opaque par un premier
moulage par injection puis de former uniquement la
zone propre au capteur FC et la zone propre au com-
posant électronique dans un matériau transparent
par un second moulage par injection.

Appareil électronique mobile selon la revendication
1, dans lequel la fenétre monobloc est formée par
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surmoulage d’autres parties a I'exception de la zone
propre au capteur FC et de la zone propre au com-
posant électronique d’un élément de fenétre en ma-
tériau transparent, au moyen d’'un élément de pro-
tection en matériau opaque.

Appareil électronique mobile selon la revendication
1, dans lequel la fenétre monobloc est traitée a des
fins de protection par impression, avec un matériau
opaque, d'une surface arriére a I'exception de la zo-
ne propre au capteur FC et de la zone propre au
composant électronique.
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[Fig. 1]
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[Fig. 2a]
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[Fig. 2b]
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[Fig. 2¢]
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[Fig. 3]
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[Fig. 4]
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[Fig. 5]
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[Fig. 7a]
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[Fig. 8]
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[Fig. 10]
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[Fig. 11a]

1010 = 1011

1020
[Fig. 11b]

1024 1014 1023 1013 1022 1012

35



EP 3 092 721 B1

[Fig. 11c]
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[Fig. 13]
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[Fig. 14]
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[Fig. 15]
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[Fig. 16]
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