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ELECTRONIC DEVICE INCLUDING
HOUSING HAVING AT LEAST ONE
THROUGH HOLE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2017-0044967, filed on Apr. 6, 2017, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to a mounting struc-
ture for elements of an electronic device.

BACKGROUND

[0003] Recently, electronic device have developed to the
point of supporting the utilization of various information
resources without the limitation of time or location in an
operating environment. Correspondingly, attention has been
paid to the importance of developing a display which
processes the recognition (e.g., an input) and expression
(e.g., an output) of the information resources and functions
as an interface between the electronic device and a user.
Accordingly, various types of displays have been set forth in
which the most advanced technologies are concentrated.
One of such display is a full screen display to provide a
large-area screen region.

[0004] The above information is presented as background
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.

SUMMARY

[0005] The full-screen display may be closely associated
with minimizing a bezel region surrounding a screen region
(active area), that is, implementing a zero bezel (or bezel-
less). However, since the conventional bezel region includes
a structural element (e.g., a through hole) associated with the
operation of the function (e.g., a call function, a capturing
function, a sensing function, or the like) of the electronic
device, the bezel region has constrained the area of the
display from being largely widened.

[0006] Aspects of the present disclosure are to address at
least the above-mentioned problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of the present disclosure is to provide
an electronic device capable of enlarging a screen region of
a display by minimizing a bezel region as the mounting
structure of at least some of elements in the electronic device
is improved.

[0007] In accordance with an aspect of the present disclo-
sure, an electronic device may include a housing including
a first surface, a second surface, and a third surface defining
an internal space of the housing, a touch screen display
interposed between the first surface and the second surface,
a sensor module disposed under the touch screen display and
including a light emitting unit and a light receiving unit, a
wireless communication circuit disposed in the internal
space, wherein the third surface includes a plurality of
through holes each including optical structures, the plurality
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of through holes formed at a specified angle relative to a
plane of the first and second surfaces, wherein a portion of
light emitted from the light emitting unit is guided to an
exterior of the electronic device through a first optical
structure of a first through hole, and wherein at least a
portion of light introduced from the exterior of the electronic
device is guided to the light receiving unit on a second
optical structure of a second through hole.

[0008] According to an embodiment, an electronic device
is disclosed including a housing including a first surface, a
second surface, and a third surface forming along an edge of
the first surface, wherein the third surface includes a plu-
rality of through holes arranged along the edge of the first
surface, a touch screen display interposed between the first
surface and the second surface, a wireless communication
circuit disposed in an internal space of the housing, a first
light guide having a convex surface disposed within a first
through hole and exposed to an exterior of the electronic
device, a second light guide disposed within a second
through hole, an infrared light source disposed in the internal
space such that emitted light passes through the first light
guide to the exterior of the electronic device, and an infrared
light detector disposed in the internal space to detect the
emitted light when the emitted light passes through the
second light guide after reflection by an external object.
[0009] According to an embodiment, at least one region of
the third surface may include at least one through hole which
is arranged while forming a specified angle with the third
direction.

[0010] According to an embodiment, the at least one
through hole includes plurality of through holes and the
through holes may include an optical structure.

[0011] According to an embodiment, a first through hole
of the through holes may guide at least a portion of light
emitted from the light emitting unit to an outside of the
electronic device, based on an optical structure.

[0012] According to an embodiment, a second through
hole of the through holes may guide at least a portion of
light, which is introduced from the outside of the electronic
device, to the light receiving unit, based on an optical
structure.

[0013] As described above, according to various embodi-
ments, the optimized interface to a user may be supported
based on the enlargement of a screen region of a display.
[0014] According to various embodiments, a viewing
environment for providing the sensation of immersion for a
user when content is output may be made based on the
enlargement of the screen region of the display.

[0015] Besides, a variety of effects directly or indirectly
understood through the present disclosure may be provided.
[0016] Other aspects, advantages, and salient features of
the disclosure will become apparent to those skilled in the art
from the following detailed description, which, taken in
conjunction with the annexed drawings, discloses various
embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above and other aspects, features, and advan-
tages of certain embodiments of the present disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:
[0018] FIG. 1 is a view illustrating an electronic device
and one region of the electronic device, according to an
embodiment;
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[0019] FIG. 2Ais a view illustrating some elements of the
electronic device, according to an embodiment;

[0020] FIG. 2B is a view illustrating mounting shapes of
some elements of the electronic device, according to an
embodiment;

[0021] FIG. 3A is a sectional view taken in one direction
of the electronic device, according to an embodiment;
[0022] FIG. 3B is a view illustrating a machining process
for one region of the electronic device, according to an
embodiment;

[0023] FIG. 3C is another sectional view taken in one
direction of the electronic device, according to an embodi-
ment;

[0024] FIG. 3D is a still another sectional view taken in
one direction of the electronic device, according to an
embodiment;

[0025] FIG. 3E is a view illustrating the shape of a case of
receiving a receiver module, according to an embodiment;
[0026] FIG. 4A is a sectional view taken in one direction
of an electronic device, according to another embodiment;
[0027] FIG. 4B is a sectional view taken in one direction
of an electronic device, according to still another embodi-
ment;

[0028] FIG. 5 is a view illustrating an arrangement shape
of some elements of an electronic device, according to an
embodiment; and

[0029] FIG. 6 is a view illustrating an electronic device in
a network environment, according to an embodiment.
[0030] In the following description made with respect to
the accompanying drawings, the same or similar elements
will be assigned with the same or similar reference numer-
als.

DETAILED DESCRIPTION

[0031] Hereinafter, various embodiments of the present
disclosure are disclosed with reference to the accompanying
drawings. However, the present disclosure is not intended to
be limited by the various embodiments of the present
disclosure to a specific embodiment and it is intended that
the present disclosure covers all modifications, equivalents,
and/or alternatives of the present disclosure provided they
come within the appended claims and their equivalents.
With respect to the descriptions of the accompanying draw-
ings, like reference numerals refer to like elements.

[0032] The terms and words used in the following descrip-
tion and claims are not limited to their dictionary definitions,
but, are merely used by the inventor to enable a clear and
consistent understanding of the present disclosure. Accord-
ingly, 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 of limiting the present disclosure as defined
by the appended claims and their equivalents.

[0033] It is to be understood that the singular forms “a,”
“an,” and “the” include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to “a
component surface” includes reference to one or more of
such surfaces.

[0034] The term “include,” “comprise,” and “have”, or
“may include,” or “may comprise” and “may have” used
herein indicates disclosed functions, operations, or existence
of elements but does not exclude other functions, operations
or elements.

2
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[0035] For example, the expressions “A or B,” or “at least
one of A and/or B” may indicate A and B, A, or B. For
instance, the expression “A or B” or “at least one of A and/or
B” may indicate (1) at least one A, (2) at least one B, or (3)
both at least one A and at least one B.

[0036] The terms such as “1st,” “2nd,” “first,” “second,”
and the like used herein may refer to using various different
elements of various embodiments of the present disclosure,
but are not intended to limit the elements. For instance, “a
first user device” and “a second user device” may indicate
different users regardless of order or importance. For
example, a first component may be referred to as a second
component and vice versa without departing from the pres-
ent disclosure.

[0037] In various embodiments of the present disclosure,
it is intended that when a component (for example, a first
component) is referred to as being “operatively or commu-
nicatively coupled with/to” or “connected to” another com-
ponent (for example, a second component), the component
may be directly connected to the other component or con-
nected through another component (for example, a third
component). In various embodiments of the present disclo-
sure, it is intended that when a component (for example, a
first component) is referred to as being “directly connected
t0” or “directly accessed” another component (for example,
a second component), another component (for example, a
third component) does not exist between the component (for
example, the first component) and the other component (for
example, the second component).

[0038] The expression “configured to” used in various
embodiments of the present disclosure may be interchange-
ably used with “suitable for,” “having the capacity to,”
“designed to,” “adapted to,” “made to,” or “capable of”
according to the situation, for example. The term “config-
ured to” may not necessarily indicate “specifically designed
t0” in terms of hardware. Instead, the expression “a device
configured to” in some situations may indicate that the
device and another device or part are “capable of” For
example, the expression “a processor configured to perform
A, B, and C” may indicate a dedicated processor (for
example, an embedded processor) for performing a corre-
sponding operation or a general purpose processor (for
example, a central processing unit (CPU) or application
processor (AP)) for performing corresponding operations by
executing at least one software program stored in a memory
device.

[0039] Terms used in various embodiments of the present
disclosure are used to describe certain embodiments of the
present disclosure, but are not intended to limit the other
embodiments. The terms of a singular form may include
plural forms unless they have a clearly different meaning in
the context. Otherwise, all terms used herein may have the
same meanings that are generally understood by a person
skilled in the art. In general, terms defined in a dictionary
should be considered to have the same meanings as the
contextual meaning of the related art, and, unless clearly
defined herein, should not be understood differently or as
having an excessively formal meaning. In any case, even the
terms defined in the present specification are not intended to
be interpreted as excluding embodiments of the present
disclosure.

[0040] An electronic device according to various embodi-
ments of the present disclosure may include at least one of
a smartphone, a tablet personal computer (PC), a mobile
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phone, a video telephone, an electronic book reader, a
desktop PC, a laptop PC, a netbook computer, a workstation,
a server, a personal digital assistant (PDA), a portable
multimedia player (PMP), a Motion Picture Experts Group
(MPEG-1 or MPEG-2) Audio Layer 3 (MP3) player, a
mobile medical device, a camera, or a wearable device. The
wearable device may include at least one of an accessory-
type device (e.g., a watch, a ring, a bracelet, an anklet, a
necklace, glasses, a contact lens, a head-mounted device
(HMD)), a textile- or clothing-integrated-type device (e.g.,
an electronic apparel), a body-attached-type device (e.g., a
skin pad or a tattoo), or a bio-implantable-type device (e.g.,
an implantable circuit).

[0041] In some various embodiments of the present dis-
closure, an electronic device may be a home appliance. The
smart home appliance may include at least one of, for
example, a television (TV), a digital video/versatile disc
(DVD) player, an audio, a refrigerator, an air conditioner, a
cleaner, an oven, a microwave oven, a washing machine, an
air cleaner, a set-top box, a home automation control panel,
a security control panel, a television (TV) box (e.g., Sam-
sung HomeSync™, Apple TV™, or Google TV™), a game
console (e.g., Xbox™ or PlayStation™), an electronic dic-
tionary, an electronic key, a camcorder, or an electronic
picture frame.

[0042] In other various embodiments of the present dis-
closure, an electronic device may include at least one of
various medical devices (e.g., various portable medical
measurement devices (e.g., a blood glucose measuring
device, a heart rate measuring device, a blood pressure
measuring device, a body temperature measuring device, or
the like), a magnetic resonance angiography (MRA), a
magnetic resonance imaging (MRI), a computed tomogra-
phy (CT), a scanner, an ultrasonic device, or the like), a
navigation device, a global navigation satellite system
(GNSS), an event data recorder (EDR), a flight data recorder
(FDR), a vehicle infotainment device, electronic equipment
for vessels (e.g., a navigation system, a gyrocompass, or the
like), avionics, a security device, a head unit for a vehicle,
an industrial or home robot, an automatic teller machine
(ATM), a point of sales (POS) device of a store, or an
Internet of things (IoT) device (e.g., a light bulb, various
sensors, an electric or gas meter, a sprinkler, a fire alarm, a
thermostat, a streetlamp, a toaster, exercise equipment, a hot
water tank, a heater, a boiler, or the like).

[0043] According to various embodiments of the present
disclosure, an electronic device may include at least one of
a part of furniture or a building/structure, an electronic
board, an electronic signature receiving device, a projector,
or a measuring instrument (e.g., a water meter, an electricity
meter, a gas meter, a wave meter, or the like). An electronic
device may be one or more combinations of the above-
mentioned devices. An electronic device according to some
various embodiments of the present disclosure may be a
flexible device. An electronic device according to an
embodiment of the present disclosure is not limited to the
above-mentioned devices, and may include new electronic
devices with the development of new technology.

[0044] Hereinafter, an electronic device according to vari-
ous embodiments of the present disclosure will be described
in more detail with reference to the accompanying drawings.
The term “user” used herein may refer to a person who uses
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an electronic device or may refer to a device (e.g., an
artificial intelligence electronic device) that uses an elec-
tronic device.

[0045] FIG. 1 is a view illustrating an electronic device
and one region of the electronic device, according to an
embodiment. In FIG. 1, an enlarged drawing of one region
of the electronic device is provided. The enlarged drawing
may be understood as illustrating that the electronic device
has no cover glass or is seen through the cover glass.
[0046] Referring to FIG. 1, an electronic device 100 may
have at least one element supporting a function of the
electronic device 100 at a specified region (e.g., an upper
region) disposed under a cover glass 190. For example, the
electronic device 100 may have at least one of a receiver
module 140 supporting a communication function, a sensor
module 160 to support a sensing function, a light emitting
diode (LED) module 170 to support an image capturing
function (or, illumination function). The above-described at
least one modules 140, 160, or 170 may be mounted in a
specified arrangement manner or a specified sequence
formed therebetween in or on a housing of the electronic
device. The mounting region for each module on the elec-
tronic device 100 may be varied corresponding to the size,
the area, or the volume of each module.

[0047] According to an embodiment, the at least one
module 140, 160, or 170 may be mechanically or operatively
associated with a part of one or more holes (10-to-n) formed
in one region of the electronic device 100. For example, the
first module (e.g., any one of 140, 160, or 170) may be
linked to at least one first hole (e.g., some of the one or more
through holes 10-to-n) corresponding to (close to) the rel-
evant mounting position, and the at least one first hole may
not be repeatedly linked to another module.

[0048] According to an embodiment, the one or more
holes 10-to-n may be formed in a housing 180 of the
electronic device 100. For example, the one or more holes
10-to-n may be formed in one side surface region 181 of the
housing 180. The one or more holes 10-to-n may be arranged
at regular distances while being spaced apart from each
other or may be arranged at regular distances in bilaterally
symmetrical manner. Each of the one or more holes 10-to-n
(hereinafter, referred to as “through hole”) may be formed
with a specified diameter through the side surface region 181
and may support at least one module 140, 160, or 170 in
performing the function thereof. For example, the one or
more through holes 10-to-n may serve as a guide path for
emitting or receiving light in a specified wavelength band or
a guide path for sound output, depending on the module
associated with the one or more through holes 10-to-n.
According to various embodiments, a through hole, which is
not associated with the modules 140, 160, or 170, of the one
or more through holes 10-to-n, may be closed in the inner
portion thereof while maintaining the shape of a hole when
viewed from the outside of the electronic device 100, with
regard to preventing foreign matters from being introduced
into the through hole.

[0049] As described above, the one or more through holes
10-to-n may be linked to the relevant module 140, 160, or
170 to serve as an interface associated with performing the
function of the relevant module 140, 160, or 170. In this
connection, the one or more through holes 10-to-n formed in
the housing 180 may have a structure characteristic (e.g., a
shape characteristic) to improve the relative position rela-
tionship with the modules 140, 160, or 170 or to overcome
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space confinement in the electronic device 100. Alterna-
tively, at least some of the one or more through holes 10-to-n
may have functional characteristics (e.g., optical character-
istics) to improve the efficiency of a function of the relevant
module 140, 160, or 170 or to optimize the function.
Hereinafter, the structural or functional relationship between
the one or more through holes 10-to-n and the modules 140,
160, or 170 will be described and various embodiments
associated with the structural or functional relationship will
be described.

[0050] FIG. 2Ais a view illustrating some elements of the
electronic device, according to an embodiment, and FIG. 2B
is a view illustrating mounting shapes of some elements of
the electronic device, according to an embodiment.

[0051] Referring to FIG. 2A, the electronic device 100
may include at least one of a rear case 110, a printed circuit
board 120, a first camera module 130, the receiver module
140 (or a speaker module), a second camera module 150, the
sensor module 160, the light emitting device (LED) module
170, the housing 180, or the cover glass 190.

[0052] According to various embodiments, the electronic
device 100 may not include at least one of the above-
described elements or may further include other element(s).
For example, the electronic device 100 may further include
a processor, a memory, a display (or a touch screen display),
or a communication module (or a communication circuit) in
addition to the above-described elements. The processor is
electrically connected with other elements (e.g., the first
camera module 130, the receiver module 140, the second
camera module 150, the sensor module 160, the LED
module 170, or the like) of the electronic device 100 to
perform an overall control, a communication computation,
or data processing for the elements. The processor may
include at least one of a central processing unit (CPU), an
application processor (AP), or a communication processor
(CP). The memory may include at least one of a volatile
memory or a non-volatile memory and may store a com-
mand, information, or data associated with performing func-
tions of the elements (e.g., the first camera module 130, the
receiver module 140, the second camera module 150, the
sensor module 160, the LED module 170, or the like). The
display may output various types of content (e.g., a text, an
image, a video, an icon, a symbol, or the like). The display
may include, for example, a liquid crystal display (LCD), a
light-emitting diode (LED) display, an organic LED (OLED)
display, or a microelectromechanical systems (MEMS) dis-
play. The communication module may transmit or receive
various types of data, information, or signals by making
wired or wireless communication with at least one external
device based on a specified protocol. According to an
embodiment, the communication module may be electrically
connected with the housing 180.

[0053] The rear case 110, the housing 180, and the cover
glass 190 are coupled to each other in one region thereof to
form an outer appearance of the electronic device 100.
According to an embodiment, an edge region of the housing
180 may extend by a predetermined length in a first direction
and a second direction. Accordingly, the housing 180 may
include an internal space open in the first direction and an
internal space open in the second direction. According to
various embodiments, at least one region of the housing 180
may include a metal material and include a region (e.g., a
side surface) curved with a specified curvature. At least one
region of the cover glass 190 may be inserted into the
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internal space open in the second direction and may be
coupled to the housing 180, for example, by an adhesive
member. Correspondingly, at least one region of the rear
case 110 may be inserted into the internal space open in the
first direction and may be coupled to the housing 180 such
that the rear case 110 is detachable from the housing 180
thereafter. In this connection, at least one protrusion part is
formed on one region (e.g., an edge) of at least one of the
rear case 110 or the housing 180 and at least one receiving
part corresponding to the at least one protrusion part may be
included in one region (e.g., an edge) of a remaining one of
the rear case 110 or the housing 180. The at least one
protrusion part and receiving part may be engaged with each
other by external force and may be released from the
engagement state.

[0054] According to an embodiment, a housing of the
electronic device 100 may be referred to as not only the
housing 180 illustrated in FIG. 2A, but the structure in
which, the housing 180, the rear case 110, and the cover
glass 190 are assembled with one another. Based on this, the
housing 180 of the electronic device 100 may include at least
one of a first surface (e.g., an outer surface of the rear case
110) facing the first direction or a second surface (e.g., an
outer surface of the cover glass 190) facing the second
direction. According to various embodiments, the cover
glass 190 is just a name of an element, and the material of
the cover glass 190 is not limited to glass. For example, at
least a portion of the cover glass 190 may include a flexible
film material with regard to the implementation of a flexible
characteristic of the electronic device 100.

[0055] The printed circuit board 120, the first camera
module 130 (e.g., the rear camera), the receiver module 140
(or a speaker module), the second camera module 150 (e.g.,
a front camera), the sensor module 160, or the light emitting
device (LED) module 170 may be received in the internal
space of the electronic device 100 formed as the rear case
110, the housing 180, and the cover glass 190 assembled
with one another. At least one electronic component or
electronic device (e.g., a processor, a memory, a Communi-
cation module, a circuit line, or the like) associated with the
function operation of the electronic device 100 may be
mounted on the printed circuit board 120. According to an
embodiment, a plurality of printed circuit boards 120 may be
provided and at least some of the printed circuit boards 120
may be electrically connected with each other. The first
camera module 130 and the second camera module 150 may
be utilized to capture images or videos of a surrounding
environment of the electronic device 100. The first camera
module 130 and the second camera module 150 may be
arranged on opposing portions (e.g., a rear portion or a front
portion of the electronic device 100) of the electronic device
100 to enable capture of mutually different fields of view.
The receiver module 140 (or a speaker) may convert a signal
generated from the electronic device 100 or received from
an external device into vibration and may output a sound.
According to an embodiment, the sensor module 160 may
include a proximity sensor. The proximity sensor may sense
an object disposed (or, approaching the electronic device
100) around the electronic device 100 by emitting and/or
receiving light (e.g., infrared light) using a specified wave-
length band. The LED module 170 (or a visible light source)
may support a flash function used when capturing images by
operation of the first camera module 130 or the second
camera module 150. Alternatively, the LED module 170
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may increase illuminance for a surrounding environment of
the electronic device 100 by operating under the control of
the user, regardless of the driving of the camera module.
[0056] Referring to FIG. 2B, the receiver module 140, the
second camera module 150, and the sensor module 160 may
be mounted in a pre-specified mounting sequence of the
modules, with regard to the structural or functional link to
the above-described one or more through holes 10-to-n (see
FIG. 1). In this connection, one region (e.g., such as an upper
region of the electronic device 100) of the housing 180
facing the second direction will be configured with the frame
structure 1 having the shape corresponding to the modules
140, 150, or 160. The module 140, 150, or 160 may be fixed
onto the frame structure 1 by using an additional adhesive
member (e.g., a tape, or the like) or a coupling member (e.g.,
a screw or the like). In this case, the second camera module
150 and the sensor module 160 may be mounted on a
common partial region of the frame structure 1. In addition,
at least one region of the second camera module 150 may be
requested to be exposed to the outside with regard to the
capturing function operation of the second camera module
150. Based on this, the receiver module 140 and the sensor
module 160 may be primarily seated on the relevant mount-
ing regions of the frame structure 1 of the housing 180. The
second camera module 150 may be secondarily seated in the
space of the frame structure 1 having the receiver module
140 and the sensor module 160 seated thereon.

[0057] FIG.3Ais a sectional view of the electronic device,
according to an embodiment, and FIG. 3B is a view illus-
trating an example machining process for one region of the
electronic device. The electronic device illustrated in FIG.
3 A may be understood as being in a sectional shape as view
from along line A-A' of FIG. 1, and the axis of a first through
hole 17 of FIG. 1.

[0058] Referring to FIG. 3A, the electronic device 100
may include a third surface facing a third direction, which is
coupled to the first surface (e.g., an outer surface of the rear
case 110) facing the first direction, and the second surface
(e.g., an outer surface of the cover glass 190) facing the
second direction. The third surface may form a side surface
of the housing 180, corresponding to an upper region of the
electronic device 100 and may include a region with a
specified curvature, as described above. The third direction
may include, for example, a direction of the inclination of at
least one through hole, which is to be described below.
According to an embodiment, the receiver module 140 (see
FIG. 2A), the sensor module 160 (see FIG. 2A), or the LED
module 170 (see FIG. 2A) may be mounted substantially
proximate to or even adjacent to the third surface. Herein-
after, the description will be made with reference to FIG. 3A
regarding the structural relationship or functional relation-
ship between a light emitting unit 161 of the sensor module
160 and the first through hole 17.

[0059] The light emitting unit 161 (or an infrared light
source) may emit light in a specified wavelength band with
regard to performing the function of the sensor module 160
(e.g., sensing an object adjacent to the electronic device
100). In this connection, the light emitting unit 161 may be
linked to the first through hole 17 formed in one region of
the third surface. For example, the light emitted from the
light emitting unit 161 may be discharged to the outside of
the electronic device 100 through the first through hole 17.
According to an embodiment, the first through hole 17 may
be formed with a prespecified inclination through the third

Oct. 11, 2018

surface to compensate for the distance from the light emit-
ting unit 161 which is recessed by a specific distance from
the third surface and mounted. The first through hole 17 may
arrive at the mounting space of the light emitting unit 161 by
extending while further passing through the frame structure
1 adjacent to the third surface. In this case, one end portion
(e.g., a region introduced into the electronic device 100) of
the first through hole 17, which extends, may be positioned
on the central axis of the light emitting unit 161. Based on
this, the inclination of the first through hole 17 may be
specified.

[0060] According to an embodiment, at least a portion of
the first through hole 17, may be modified to have an optical
characteristic associated with improvement in the optical
performance of the light emitting unit 161 (or the sensor
module 160). For example, an optical structure 2 (or a light
guide structure) may be formed in at least a portion of the
inner region of the first through hole 17 and the mounting
space of the light emitting unit 161. The optical structure 2
may include, for example, a resin material based on acryl or
resin. According to another manner of improving the optical
performance of the light emitting unit 161, a pattern 3
having a specified shape may be formed in one region (e.g.,
at least a portion of a region facing the light emitting unit
161) of the optical structure 2. The pattern 3 may guide at
least a portion of light emitted from the light emitting unit
161 to the first through hole 17 by refracting the at least a
portion of the light. According to another manner, one region
(e.g., a region exposed to the outside of the electronic device
100) of the optical structure 2 may be implemented in a
convex lens shape 4 with regard to the implementation of
light concentration. Accordingly, the light guided to the first
through hole 17 may be concentrated through the convex
lens shape 4 and then discharged to the outside environment.
[0061] According to an embodiment, the second camera
module 150 (e.g., a front camera) may be disposed in a
region adjacent to the sensor module 160. At least a portion
of an element (e.g., the display or the touch screen display)
of the electronic device 100 provided at the upper region of
the second camera module 150 or corresponding to the
upper region may be excluded (e.g., cut or punched) from
the upper region with regard to performing (e.g., capturing)
the function of the second camera module 150.

[0062] According to various embodiments, the above-
described structural relationship or functional relationship
between the light emitting unit 161 and the first through hole
17 may be identically or similarly applied to the above-
described LED module 170 (see FIG. 2A) and a specific
through hole (e.g., a fourth through hole).

[0063] Referring to FIG. 3B, regarding the example
machining process of the structure associated with the first
through hole 17, the first frame structure 1 may be formed
inside one region (e.g., a side surface) of the housing 180
through the first process. According to an embodiment, the
frame structure 1 may be formed by injection-molding a
polymer compound which is heated and melted onto the
housing 180, and then cutting away at least a portion of the
hardened polymer compound.

[0064] Inthe second process, the first through hole 17 may
be formed in the assembly between the housing 180 and the
frame structure 1. The first through hole 17 may be formed
using a drilling process boring the housing 180 and the
frame structure 1, using a specific inclination from one
region of the housing 180.
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[0065] In the third process, the optical structure 2 may be
formed in the at least a portion of the first through hole 17
and the frame structure 1 with regard to the optical modi-
fication of the first through hole 17. The optical structure 2
may be, for example, formed in a series of processes
coupling the assembly between the housing 180 and the
frame structure 1 to a specified-shape cast, injecting melted
resin into the first through hole 17, and removing the cast
from the hardened resin. The third process may include a
machining at least one region of the optical structure 2. For
example, the third process may include a process of cutting
the one region of the optical structure 2 using specified
machine or tool to form a specifically shaped pattern 3. In
addition, the third process may include a process of imple-
menting a lens shape (e.g., a convex lens shape 4 or a
concave lens shape (not illustrated) by additionally applying
the resin or cutting a portion of the optical structure 2.
[0066] FIG. 3C is another sectional view of the electronic
device, according to an embodiment. The electronic device
illustrated in FIG. 3C may be understood as being a sectional
view taken along line A-A' of FIG. 1 and the axis of a second
through hole 19 of FIG. 1. In the following description made
with reference to FIG. 3C, elements the same to or similar
to elements described with reference to FIG. 3A will be
assigned with the same reference numerals and the details
thereof will be omitted.

[0067] Referring to FIG. 3C, the sensor module 160 (see
FIG. 2A) may include a light receiving unit 162 (or an
infrared light detector) corresponding to the above-de-
scribed light emitting unit 161 (see FIG. 3A). When light
emitted from the light emitting unit 161 (or light discharged
through the above-described first through hole 17 of FIG.
3A) is reflected from an arbitrary object, the light receiving
unit 162 may receive the reflected light. In this connection,
the light receiving unit 162 may be linked to the second
through hole 19 formed in one region of the third surface
facing the third direction. The second through hole 19 may
guide the reflected light, which is introduced based on the
optical structure 2, to the light receiving unit 162.

[0068] According to an embodiment, one region (e.g., a
region exposed to the outside of the electronic device 100)
of an optical structure 2 of the second through hole 19 may
support the improvement of the optical performance of the
light receiving unit 162 based on the specified shape. For
example, one region of the optical structure 2 may be
implemented in the concave lens shape 5 with regard to the
implementation of the light concentration of the reflected
light. Based on this, the reflected light introduced from the
outside is concentrated through the concave lens shape 5 and
may more densely pass through the optical structure 2.
[0069] FIG. 3D is another sectional view of the electronic
device, according to an embodiment, and FIG. 3E is a view
illustrating an example shape of a case receiving the receiver
module, according to an embodiment. The electronic device
illustrated in FIG. 3D may be understood as a sectional taken
along line A-A' of FIG. 1 and taken along an axis of any one
(hereinafter, referred to as the third through hole 22) of
through holes 22-to-n (see of FIG. 1).

[0070] Referring to FIGS. 3D and 3E, the receiver module
140 performing sound conversion may be coupled to a case
141 (or a bracket) and mounted inside the electronic device
100. According to an embodiment, the assembly between the
receiver module 140 and the case 141 may form an internal
space 142 (or an internal space facing in the third direction
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or a fourth direction) which may take the form of a duct. The
internal space 142 may function as a pathway for sound
waves to travel through (e.g., the moving path of the
medium) in the third direction with respect to the sound
output from the receiver module 140. In this connection, at
least one region of the internal space 142 may be open and
the open region may be in communication with at least a
portion of the third through hole 22 linked to the receiver
module 140. According to various embodiments, the
receiver module 140 may be linked to a plurality of third
through holes (e.g., reference numbers 22-to-n of FIG. 1)
formed in the region for the housing 180. Accordingly, the
open region of the internal space 142 may communicate
with the third through holes 22-to-n. In the case of the third
through hole 22 or the third through holes 22-to-n, the
above-described optical structure 2 (see FIG. 3A) may be
excluded to prevent a sound from being blocked or attenu-
ated when the sound is output to the outside of the electronic
device 100.

[0071] According to an embodiment, the assembly
between the receiver module 140 and the case 141 may
include, in one region, a sealing member 143 having a
degree of elasticity. The sealing member 143 may close the
space between the assembly (or the case 141) and the frame
structure 1 adjacent to the assembly. Based on this, the sound
output from the receiver module 140 may be guided to the
third through hole 22 or the third through holes 22-to-n
without leaking to another space. In addition, according to
various embodiments, the sealing member 143 may prevent
foreign matter or moisture contamination from entry into the
assembly.

[0072] FIGS. 4A and 4B are sectional views of the elec-
tronic device, according to other embodiments. In the fol-
lowing description made with reference to FIGS. 4A and 4B,
elements the same to or similar to elements described with
reference to FIG. 3A will be assigned with the same refer-
ence numerals and the details thereof will be omitted.
[0073] Referring to FIG. 4A, according to an embodiment,
an electronic device 100" may include at least a portion of the
structural or functional characteristic of the electronic device
100 described with reference to FIG. 3A. However, accord-
ing to another embodiment, the electronic device 100' may
include a through hole having another modification associ-
ated with the improvement of the optical performance of the
light emitting unit 161. For example, a first through hole 17'
linked to the light emitting unit 161 may be machined in
such a manner that at least one region (e.g., a region exposed
to the outside) of the light emitting unit 161 is enlarged in
area (or, a diameter). Accordingly, the quantity of light
discharged to the outside from the light emitting unit 161
may be increased.

[0074] Referring to FIG. 4B, corresponding to the descrip-
tion made with reference to FIG. 4A, according to another
embodiment, an externally exposed region of a second
through hole 19' linked to the light receiving unit 162 may
be machined and enlarged. The expanded region may
improve the optical performance of the light receiving unit
162 by increasing the quantity of the reflected light intro-
duced from the outside.

[0075] FIG. 5 is a view illustrating an arrangement shape
of some elements of the electronic device, according to an
embodiment.

[0076] Referring to FIG. 5, the one or more through holes
10-to-n formed in the housing 180 of the electronic device
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100 may have various shapes depending on the designs or
the functions of the electronic device 100. In this connec-
tion, according to an embodiment, the one or more through
holes 10-to-n may have the same size or similar sizes or may
have partially different sizes. For example, at least some
(e.g., the first through hole 17 or 17' and the second through
hole 19 or 19' linked to the sensor module 160 (FIG. 2A or
4A)) of the one or more through holes 10-to-n may be
formed in first size larger than the size of another through
hole with regard to the improvement of the optical perfor-
mance of the sensor module 160. According to various
embodiments, the through hole (e.g., the first through hole
17 or 17" and the second through hole 19 or 19') in the first
size may be positioned in the middle of the arrangement of
the one or more through holes 10-to-n. In this case, one or
more through holes arranged at both sides of the through
hole having the first size may have the size gradually
reduced from the first size or may have a second size less
than the first size.

[0077] Alternatively, when through holes (e.g., the first
through hole 17 or 17" and the second through hole 19 or 19")
having the first size are positioned at one end region of the
arrangement of the one or more through holes 10-to-n,
through holes positioned at another end region may be
formed in size equal to the first size, and at least one through
hole interposed between both end regions may have a size
gradually reduced from the first size or may have a second
size less than the first size.

[0078] According to various embodiments, a plurality of
through holes having the first size may be implemented. The
first through hole 17 or 17' and the second through hole 19
or 19' applicable to the through hole having the first size may
be concatenated with each other. Alternatively, the first
through hole 17 or 17' and the second through hole 19 or 19'
may be spaced apart from each other at the one end region
while interposing at least one through hole having the first
size between the first through hole 17 or 17' and the second
through hole 19 or 19'. Alternatively, the first through hole
17 or 17" and the second through hole 19 or 19' may be
positioned at both end regions and may be spaced apart from
each other while interposing at least one through hole having
the first size or a through hole having the second size
between the first through hole 17 or 17' and the second
through hole 19 or 19

[0079] The above-described electronic device (e.g., 100 of
FIG. 1, 2A, 3A, 3C, 3D, 4A, or 4B) according to various
embodiments may include a housing (e.g., 180 of FIG. 2A,
3A, 3C, 3D, 4A, or 4B) including a first surface (e.g., the
side of the rear case 110 of FIG. 2A, 3A, 3C, 3D, 4A, or 4B)
facing a first direction, a second surface (e.g., the side of the
cover glass 190 of FIG. 2A, 3A, 3C, 3D, 4A, or 4B) facing
a second direction opposite to the first direction, and a third
surface connected with the first surface and the second
surface and facing a third direction, a touch screen display
interposed between the first surface and the second surface,
a sensor module disposed under the touch screen display and
including a light emitting unit (e.g., 161 of FIG. 3A or 4A)
and a light receiving unit (e.g., 162 of FIG. 1, 2A, 2B, 3A,
3C, 4A, or 4B), and a wireless communication circuit
disposed in an internal space of the housing.

[0080] According to various embodiments, at least one
region of the third surface may include at least one through
hole arranged while forming a specified angle with the third
direction.
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[0081] According to an embodiment, the at least one
through hole may include plurality of through holes (e.g.,
10-to-n of FIG. 1 or 5) and the through holes may include
an optical structure (e.g., 2 of FIG. 3A, 3B, 3C, 4A, or 4B).
[0082] According to an embodiment, a first through hole
(e.g., 17 of FIG. 1, 3A, OR 3B) of the through holes may
guide at least a portion of light emitted from the light
emitting unit to an outside of the electronic device, based on
an optical structure.

[0083] According to various embodiments, a second
through hole (e.g., 19 of FIG. 1 or 3C) of the through holes
may guide at least a portion of light, which is introduced
from the outside of the electronic device, to the light
receiving unit, based on an optical structure.

[0084] According to various embodiments, at least one
region of the third surface may be curved with a specified
curvature.

[0085] According to various embodiments, the first
through hole may have one end formed to correspond to the
central axis of the light emitting unit.

[0086] According to various embodiments, the second
through hole may have one end formed to correspond to the
central axis of the light receiving unit.

[0087] According to various embodiments, the optical
structure may include a pattern (e.g., 3 of FIG. 3A, 3B, 3C,
4A, or 4B) formed in a specified shape to at least partially
reflect at least one of the emitted light or the introduced light.
[0088] According to various embodiments, the optical
structure of the first through hole may have at least one
region including a convex surface (e.g., see the convex lens
shape 4 of FIG. 3A, 3B, or 4A) facing the outside of the
electronic device.

[0089] According to various embodiments, the optical
structure of the second through hole may have at least one
region including a concave surface (e.g., see the concave
lens shape 5 of FIG. 3C or 4B) facing an inside of the
electronic device.

[0090] According to various embodiments, at least one
region of the housing may include a metal material.
[0091] According to various embodiments, the wireless
communication circuit may be electrically connected with
the housing.

[0092] According to various embodiments, the electronic
device may further include a receiver module (e.g., 140 of
FIG. 1, 2A, 2B, or 3D) disposed in the internal space of the
housing.

[0093] According to various embodiments, the at least one
through hole may include at least one third through hole
(e.g., the third through holes 22-to-n of FIG. 1 or 5) to guide
at least a portion of a sound, which is output from the
receiver module, to the outside of the electronic device.
[0094] According to various embodiments, the electronic
device may further include a light emitting device (LED)
(170 of FIG. 1 or 2A) module disposed in the internal space
of the housing.

[0095] According to various embodiments, the at least one
through hole may include at least one fourth through hole to
guide at least a portion of a light, which is emitted from the
LED module, to the outside of the electronic device.
[0096] According to various embodiments, the first
through hole, the second through hole, the third through
hole, and the fourth through hole may be arranged to
correspond to arrangement of the sensor module, the
receiver module, and the LED module.
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[0097] According to various embodiments, the third
through hole may be formed with a second diameter greater
than first diameters corresponding to the first through hole
and the second through hole.

[0098] According to various embodiment, the receiver
module may be coupled to a case (e.g., 141 of FIG. 3D or
3E) having a shape corresponding to a shape of the receiver
module, and an assembly of the receiver module and the
case may include an internal space (e.g., 142 of FIG. 3D)
facing in the third direction.

[0099] According to various embodiments, the case may
have one region including at least one sealing member (e.g.,
143 of FIG. 3D or 3E).

[0100] According to various embodiments, the internal
space may have at least one region which is open, and the
open region may communicate with at least a portion of the
third hole.

[0101] According to various embodiments, an electronic
device may include a housing including a first surface facing
a first direction, a second surface facing a second direction
opposite to the first direction, and a third surface formed
around an edge of the first surface and facing a third
direction, wherein the third direction may form an acute
angle with the first direction, the third surface may include
a plurality of through holes arranged along the edge of the
first surface, at least some of the through holes may be
formed while facing the third direction, and the through
holes may include a first through hole and a second through
hole, a touch screen display interposed between the first
surface and the second surface, a wireless communication
circuit disposed in an internal space of the housing, a first
light guide having a convex surface filling the first through
hole and exposed to an outside of the third surface, a second
light guide filling the second through hole; an infrared light
source disposed in the internal space of the housing such that
light from a light source passes through the first light guide,
and an infrared light detector disposed in the internal space
of the housing to receive at least a portion of light emitted
from the infrared light source and reflected from an external
object through the second light guide.

[0102] According to various embodiments, the electronic
device may further include at least one of a speaker disposed
in the internal space of the housing or a visible light source.

[0103] According to various embodiments, the through
holes may further include a third through hole formed to
allow a sound output from the speaker to pass through the
third through hole.

[0104] According to various embodiments, the through
holes may further include a fourth through hole formed to
allow light emitted from the visible light source to pass
through the fourth through hole.

[0105] According to various embodiments, the electronic
device may further include a third light guide filling the
fourth through hole.

[0106] The above-described electronic device according
to various embodiments may include a housing including a
first surface, a second surface, and a third surface defining an
internal space of the housing, a touch screen display inter-
posed between the first surface and the second surface, a
sensor module disposed under the touch screen display and
including a light emitting unit and a light receiving unit, and
a wireless communication circuit disposed in the internal
space.
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[0107] According to various embodiments, the third sur-
face may include a plurality of through holes each including
optical structures, the plurality of through holes formed at a
specified angle relative to a plane of the first and second
surfaces.

[0108] According to various embodiments, a portion of
light emitted from the light emitting unit is guided to an
exterior of the electronic device through a first optical
structure of a first through hole.

[0109] According to various embodiments, at least a por-
tion of light introduced from the exterior of the electronic
device is guided to the light receiving unit on a second
optical structure of a second through hole.

[0110] According to various embodiments, at least a por-
tion of the third surface defines a curve according to a
specified curvature.

[0111] According to various embodiments, a central axis
of the light emitting unit corresponds to one end of the first
through hole.

[0112] According to various embodiments, a central axis
of the light receiving unit corresponds to one end of the
second through hole.

[0113] According to various embodiments, each optical
structure may include a pattern formed according to a
prespecified shape to at least partially reflect light.

[0114] According to various embodiments, the first optical
structure of the first through hole may include at least one
region having a convex surface oriented towards the exterior
of the electronic device.

[0115] According to various embodiments, the second
optical structure of the second through hole may include at
least one region having a concave surface oriented towards
an interior of the electronic device.

[0116] According to various embodiments, the housing
may include at least one region formed by a metal material.
[0117] According to various embodiments, the wireless
communication circuit is electrically connected with the
housing.

[0118] According to various embodiments, the electronic
device may further include a receiver module disposed in the
internal space of the housing.

[0119] According to various embodiments, the receiver
module is aligned with a third through hole such that sound
output from the receiver module travels through the third
through hole to the exterior of the electronic device.
[0120] According to various embodiments, the electronic
device may further include a light emitting device (LED)
module disposed in the internal space of the housing.
[0121] According to various embodiments, the LED mod-
ule is aligned to a fourth through hole such that light emitted
by the LED module travels through the fourth through hole
to the exterior of the electronic device.

[0122] According to various embodiments, the first
through hole, the second through hole, the third through
hole, and the fourth through hole are each respectively
aligned to an arrangement of the sensor module, the receiver
module, and the LED module in the electronic device.
[0123] According to various embodiments, the third
through hole is formed in the third surface having a diameter
greater than diameters of the first through hole and the
second through hole as formed within the third surface.
[0124] According to various embodiments, the receiver
module is coupled to a case having a shape corresponding to
a shape of the receiver module and an assembly including



US 2018/0295222 Al

the receiver module coupled to the case defines an internal
space oriented in a direction matching an orientation of the
third surface.

[0125] According to various embodiments, the case is
coupled to at least one sealing member.

[0126] According to various embodiments, the internal
space further defines an opening communicating with at
least a portion of the third through hole.

[0127] The above-described electronic device according
to various embodiments may include a housing including a
first surface, a second surface, and a third surface forming
along an edge of the first surface, wherein the third surface
includes a plurality of through holes arranged along the edge
of the first surface, a touch screen display interposed
between the first surface and the second surface, a wireless
communication circuit disposed in an internal space of the
housing, a first light guide having a convex surface disposed
within a first through hole and exposed to an exterior of the
electronic device, a second light guide disposed within a
second through hole, an infrared light source disposed in the
internal space such that emitted light passes through the first
light guide to the exterior of the electronic device, and an
infrared light detector disposed in the internal space to detect
the emitted light when the emitted light passes through the
second light guide after reflection by an external object.
[0128] According to various embodiments, the electronic
device may further include at least one of a speaker disposed
in the internal space of the housing and a visible light source.
[0129] According to various embodiments, the speaker is
aligned to a third through hole such that generated sound
passed through the third through hole to the exterior.
[0130] According to various embodiments, the visible
light source is aligned to a fourth through hole including a
third light guide, such that light emitted from the visible
light source passes through the third light guide to the
exterior.

[0131] FIG. 6 is a view illustrating an electronic device in
a network environment, according to an embodiment.
[0132] Referring to FIG. 6, under the network environ-
ment 600, the electronic device 601 (e.g., the electronic
device 60 of FIG. 1) may communicate with an electronic
device 602 through local wireless communication 698 or
may communication with an electronic device 604 or a
server 608 through a network 699. According to an embodi-
ment, the electronic device 601 may communicate with the
electronic device 604 through the server 608.

[0133] According to an embodiment, the electronic device
601 may include a bus 610, a processor 620, a memory 630,
an input device 650, a display 660, an audio module 670, a
sensor module 676, an interface 677, a haptic module 679,
a camera module 680, a power management module 688, a
battery 689, a communication module 690, and a subscriber
identification module 696. According to an embodiment, the
electronic device 601 may not include at least one (e.g., the
display 660 or the camera module 680) of the above-
described elements or may further include other element(s).
[0134] For example, the bus 610 may interconnect the
above-described elements 620 to 690 and may include a
circuit for conveying signals (e.g., a control message or data)
between the above-described elements. The processor 620
may include one or more of a central processing unit (CPU),
an application processor (AP), a graphic processing unit
(GPU), an image signal processor (ISP) of a camera or a
communication processor (CP). According to an embodi-
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ment, the processor 620 may be implemented with a system
on chip (SoC) or a system in package (SiP). For example, the
processor 620 may drive an operating system (OS) or an
application to control at least one of another element (e.g.,
hardware or software element) connected to the processor
620 and may process and compute various data. The pro-
cessor 620 may load a command or data, which is received
from at least one of other elements (e.g., the communication
module 690), into a volatile memory 632 to process the
command or data and may store the process result data into
a nonvolatile memory 634.

[0135] The memory 630 may include, for example, the
volatile memory 632 or the nonvolatile memory 634. The
volatile memory 632 may include, for example, a random
access memory (RAM) (e.g., a dynamic RAM (DRAM), a
static RAM (SRAM), or a synchronous dynamic RAM
(SDRAM)). The nonvolatile memory 634 may include, for
example, a one-time programmable read-only memory (OT-
PROM), a programmable read-only memory (PROM), an
erasable programmable read-only memory (EPROM), an
electrically erasable programmable read-only memory (EE-
PROM), a mask ROM, a flash ROM, a flash memory, a hard
disk drive, or a solid-state drive (SSD). In addition, the
nonvolatile memory 634 may be configured in the form of
an internal memory 636 or the form of an external memory
638 which is available through connection if requested,
according to the connection with the electronic device 601.
The external memory 638 may further include a flash drive
such as compact flash (CF), secure digital (SD), micro
secure digital (Micro-SD), mini secure digital (Mini-SD),
extreme digital (xD), a multimedia card (MMC), or a
memory stick. The external memory 638 may be operatively
or physically connected with the electronic device 601 in a
wired manner (e.g., a cable or a universal serial bus (USB))
or a wireless (e.g., Bluetooth) manner.

[0136] For example, the memory 630 may store, for
example, at least one different software element, such as an
instruction or data associated with the program 640, of the
electronic device 601. The program 640 may include, for
example, a kernel 641, a library 643, an application frame-
work 645 or an application program (interchangeably,
“application”) 647.

[0137] The input device 650 may include a microphone, a
mouse, or a keyboard. According to an embodiment, the
keyboard may include a keyboard physically connected or a
keyboard virtually displayed through the display 660.

[0138] The display 660 may include a display, a hologram
device or a projector, and a control circuit to control a
relevant device. The screen may include, for example, a
liquid crystal display (LCD), a light emitting diode (LED)
display, an organic LED (OLED) display, a microelectro-
mechanical systems (MEMS) display, or an electronic paper
display. According to an embodiment, the display may be
flexibly, transparently, or wearably implemented. The dis-
play may include a touch circuitry, which is able to detect a
user’s input such as a gesture input, a proximity input, or a
hovering input or a pressure sensor (interchangeably, a force
sensor) which is able to measure the intensity of the pressure
by the touch. The touch circuit or the pressure sensor may be
implemented integrally with the display or may be imple-
mented with at least one sensor separately from the display.
The hologram device may show a stereoscopic image in a
space using interference of light. The projector may project
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light onto a screen to display an image. The screen may be
located inside or outside the electronic device 601.

[0139] The audio module 670 may convert, for example,
from a sound into an electrical signal or from an electrical
signal into the sound. According to an embodiment, the
audio module 670 may acquire sound through the input
device 650 (e.g., a microphone) or may output sound
through an output device (not illustrated) (e.g., a speaker or
a receiver) included in the electronic device 601, an external
electronic device (e.g., the electronic device 602 (e.g., a
wireless speaker or a wireless headphone)) or an electronic
device 606 (e.g., a wired speaker or a wired headphone)
connected with the electronic device 601.

[0140] The sensor module 676 may measure or detect, for
example, an internal operating state (e.g., power or tempera-
ture) or an external environment state (e.g., an altitude, a
humidity, or brightness) of the electronic device 601 to
generate an electrical signal or a data value corresponding to
the information of the measured state or the detected state.
The sensor module 676 may include, for example, at least
one of a gesture sensor, a gyro sensor, a barometric pressure
sensor, a magnetic sensor, an acceleration sensor, a grip
sensor, a proximity sensor, a color sensor (e.g., a red, green,
blue (RGB) sensor), an infrared sensor, a biometric sensor
(e.g., an iris sensor, a fingerprint sensor, a heartbeat rate
monitoring (HRM) sensor, an e-nose sensor, an electromyo-
graphy (EMG) sensor, an electroencephalogram (EEG) sen-
sor, an electrocardiogram (ECG) sensor, a temperature sen-
sor, a humidity sensor, an illuminance sensor, or an UV
sensor. The sensor module 676 may further include a control
circuit for controlling at least one or more sensors included
therein. According to an embodiment, the sensor module
676 may be controlled by using the processor 620 or a
processor (e.g., a sensor hub) separate from the processor
620. In the case that the separate processor (e.g., a sensor
hub) is used, while the processor 620 is in a sleep state, the
separate processor may operate without awakening the pro-
cessor 620 to control at least a portion of the operation or the
state of the sensor module 676.

[0141] According to an embodiment, the interface 677
may include a high definition multimedia interface (HDMI),
a universal serial bus (USB), an optical interface, a recom-
mended standard 232 (RS-232), a D-subminiature (D-sub),
a mobile high-definition link (MHL) interface, a SD card/
MMC interface, or an audio interface. A connector 678 may
physically connect the electronic device 601 and the elec-
tronic device 606. According to an embodiment, the con-
nector 678 may include, for example, an USB connector, an
SD card/MMC connector, or an audio connector (e.g., a
headphone connector).

[0142] The haptic module 679 may convert an electrical
signal into mechanical stimulation (e.g., vibration or
motion) or into electrical stimulation. For example, the
haptic module 679 may apply tactile or kinesthetic stimu-
lation to a user. The haptic module 679 may include, for
example, a motor, a piezoelectric element, or an electric
stimulator.

[0143] The camera module 680 may capture, for example,
a still image and a moving picture. According to an embodi-
ment, the camera module 680 may include at least one lens
(e.g., a wide-angle lens and a telephoto lens, or a front lens
and a rear lens), an image sensor, an image signal processor,
or a flash (e.g., a light emitting diode or a xenon lamp).
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[0144] The power management module 688, which is to
manage the power of the electronic device 601, may include
at least a portion of a power management integrated circuit
(PMIC).

[0145] The battery 689 may include a primary cell, a
secondary cell, or a fuel cell and may be recharged by an
external power source to supply power at least one element
of the electronic device 601.

[0146] The communication module 690 may establish a
communication channel between the electronic device 601
and an external device (e.g., the first external electronic
device 602, the second external electronic device 604, or the
server 608). The communication module 690 may support
wired communication or wireless communication through
the established communication channel. According to an
embodiment, the communication module 690 may include a
wireless communication module 692 or a wired communi-
cation module 694. The communication module 690 may
communicate with the external device (e.g., the first external
electronic device 602, the second external electronic device
604 or the server 608) through a first network 698 (e.g. a
wireless local area network such as Bluetooth or infrared
data association (IrDA)) or a second network 699 (e.g., a
wireless wide area network such as a cellular network)
through a relevant module among the wireless communica-
tion module 692 or the wired communication module 694.

[0147] The wireless communication module 692 may sup-
port, for example, cellular communication, local wireless
communication, and global navigation satellite system
(GNSS) communication. The cellular communication may
include, for example, long-term evolution (LTE), LTE
Advance (LTE-A), code division multiple access (CMA),
wideband CDMA (WCDMA), universal mobile telecommu-
nications system (UMTS), wireless broadband (WiBro), or
global system for mobile communications (GSM). The local
wireless communication may include wireless fidelity (Wi-
Fi), Wi-Fi Direct, light fidelity (Li-Fi), Bluetooth, Bluetooth
low energy (BLE), Zigbee, near field communication
(NFC), magnetic secure transmission (MST), radio fre-
quency (RF), or a body area network (BAN). The GNSS
may include at least one of a global positioning system
(GPS), a global navigation satellite system (Glonass), Bei-
dou Navigation Satellite System (Beidou), the European
global satellite-based navigation system (Galileo), or the
like. In the present disclosure, “GPS” and “GNSS” may be
interchangeably used.

[0148] According to an embodiment, when the wireless
communication module 692 supports cellar communication,
the wireless communication module 692 may, for example,
identify or authenticate the electronic device 601 within a
communication network using the subscriber identification
module (e.g., a SIM card) 696. According to an embodiment,
the wireless communication module 692 may include a
communication processor (CP) separate from the processor
2820 (e.g., an application processor (AP). In this case, the
communication processor may perform at least a portion of
functions associated with at least one of elements 610 to 696
of the electronic device 601 in substitute for the processor
620 when the processor 620 is in an inactive (sleep) state,
and together with the processor 620 when the processor 620
is in an active state. According to an embodiment, the
wireless communication module 692 may include a plurality
of communication modules, each supporting a relevant
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communication scheme among cellular communication,
short-range wireless communication, or a GNSS communi-
cation scheme.

[0149] The wired communication module 694 may
include, for example, include a local area network (LAN)
service, a power line communication, or a plain old tele-
phone service (POTS).

[0150] Forexample, the first network 698 may employ, for
example, Wi-Fi direct or Bluetooth for transmitting or
receiving instructions or data through wireless direct con-
nection between the electronic device 601 and the first
external electronic device 602. The second network 699 may
include a telecommunication network (e.g., a computer
network such as a LAN or a WAN, the Internet or a
telephone network) for transmitting or receiving instructions
or data between the electronic device 601 and the second
electronic device 604.

[0151] According to embodiments, the instructions or the
data may be transmitted or received between the electronic
device 601 and the second external electronic device 604
through the server 608 connected with the second network.
Each of the external first and second external electronic
devices 602 and 604 may be a device of which the type is
different from or the same as that of the electronic device
601. According to various embodiments, all or a part of
operations that the electronic device 601 will perform may
be executed by another or a plurality of electronic devices
(e.g., the electronic devices 602 and 604 or the server 608).
According to an embodiment, in the case that the electronic
device 601 executes any function or service automatically or
in response to a request, the electronic device 601 may not
perform the function or the service internally, but may
alternatively or additionally transmit requests for at least a
part of a function associated with the electronic device 601
to any other device (e.g., the electronic device 602 or 604 or
the server 608). The other electronic device (e.g., the elec-
tronic device 602 or 604 or the server 608) may execute the
requested function or additional function and may transmit
the execution result to the electronic device 601. The elec-
tronic device 601 may provide the requested function or
service using the received result or may additionally process
the received result to provide the requested function or
service. To this end, for example, cloud computing, distrib-
uted computing, or client-server computing may be used.
[0152] Various embodiments of the present disclosure and
terms used herein are not intended to limit the technologies
described in the present disclosure to specific embodiments,
and it should be understood that the embodiments and the
terms include modification, equivalent, and/or alternative on
the corresponding embodiments described herein. With
regard to description of drawings, similar elements may be
marked by similar reference numerals. The terms of a
singular form may include plural forms unless otherwise
specified. In the disclosure disclosed herein, the expressions
“A or B”, “at least one of A and/or B”, “at least one of A
and/or B”, “A, B, or C”, or “at least one of A, B, and/or C”,
and the like used herein may include any and all combina-
tions of one or more of the associated listed items. Expres-
sions such as “first,” or “second,” and the like, may express
their elements regardless of their priority or importance and
may be used to distinguish one element from another
element but is not limited to these components. When an
(e.g., first) element is referred to as being “(operatively or
communicatively) coupled with/to” or “connected to”
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another (e.g., second) element, it may be directly coupled
with/to or connected to the other element or an intervening
element (e.g., a third element) may be present.

[0153] According to the situation, the expression “adapted
to or configured to” used herein may be interchangeably
used as, for example, the expression “suitable for”, “having
the capacity to0”, “changed to”, “made t0”, “capable of” or
“designed to”. The expression “a device configured to” may
mean that the device is “capable of” operating together with
another device or other components. For example, a “pro-
cessor configured to (or set to) perform A, B, and C” may
mean a dedicated processor (e.g., an embedded processor)
for performing corresponding operations or a generic-pur-
pose processor (e.g., a central processing unit (CPU) or an
application processor) which performs corresponding opera-
tions by executing one or more software programs which are
stored in a memory device (e.g., the memory 630).

[0154] The term “module” used herein may include a unit,
which is implemented with hardware, software, or firmware,
and may be interchangeably used with the terms “logic”,
“logical block”, “component”, “circuit”, or the like. The
“module” may be a minimum unit of an integrated compo-
nent or a part thereof or may be a minimum unit for
performing one or more functions or a part thereof. The
“module” may be implemented mechanically or electroni-
cally and may include, for example, an application-specific
IC (ASIC) chip, a field-programmable gate array (FPGA),
and a programmable-logic device for performing some
operations, which are known or will be developed.

[0155] According to various embodiments, at least a part
of an apparatus (e.g., modules or functions thereof) or a
method (e.g., operations) may be, for example, implemented
by instructions stored in a computer-readable storage media
(e.g., the memory 630) in the form of a program module. The
instruction, when executed by a processor (e.g., a processor
620), may cause the processor to perform a function corre-
sponding to the instruction. The computer-readable record-
ing medium may include a hard disk, a floppy disk, a
magnetic media (e.g., a magnetic tape), an optical media
(e.g., a compact disc read only memory (CD-ROM) and a
digital versatile disc (DVD), a magneto-optical media (e.g.,
a floptical disk)), an embedded memory, and the like. The
one or more instructions may contain a code made by a
compiler or a code executable by an interpreter.

[0156] Each element (e.g., a module or a program module)
according to various embodiments may be implemented by
a single entity or a plurality of entities, a part of the
above-described sub-elements may be omitted or may fur-
ther include other elements. Alternatively or additionally,
after being integrated in one entity, some elements (e.g., a
module or a program module) may identically or similarly
perform the function executed by each corresponding ele-
ment before integration. According to various embodiments,
operations executed by modules, program modules, or other
elements may be executed by a successive method, a parallel
method, a repeated method, or a heuristic method, or at least
one part of operations may be executed in different
sequences or omitted. Alternatively, other operations may be
added.

[0157] While the present disclosure has been shown and
described with reference to various embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
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departing from the present disclosure as defined by the
appended claims and their equivalents.

What is claimed is:

1. An electronic device comprising:

a housing including a first surface, a second surface, and
a third surface defining an internal space of the hous-
ing;

atouch screen display interposed between the first surface
and the second surface;

a sensor module disposed under the touch screen display
and including a light emitting unit and a light receiving
unit; and

a wireless communication circuit disposed in the internal
space,

wherein the third surface includes a plurality of through
holes each including optical structures, the plurality of
through holes formed at a specified angle relative to a
plane of the first and second surfaces,

wherein a portion of light emitted from the light emitting
unit is guided to an exterior of the electronic device
through a first optical structure of a first through hole,
and

wherein at least a portion of light introduced from the
exterior of the electronic device is guided to the light
receiving unit on a second optical structure of a second
through hole.

2. The electronic device of claim 1, wherein at least a
portion of the third surface defines a curve according to a
specified curvature.

3. The electronic device of claim 1, wherein a central axis
of the light emitting unit corresponds to one end of the first
through hole.

4. The electronic device of claim 1, wherein a central axis
of the light receiving unit corresponds to one end of the
second through hole.

5. The electronic device of claim 1, wherein each optical
structure includes:

a pattern formed according to a prespecified shape to at

least partially reflect light.

6. The electronic device of claim 1, wherein the first
optical structure of the first through hole includes at least one
region having a convex surface oriented towards the exterior
of the electronic device.

7. The electronic device of claim 1, wherein the second
optical structure of the second through hole includes at least
one region having a concave surface oriented towards an
interior of the electronic device.

8. The electronic device of claim 1, wherein the housing
includes at least one region formed by a metal material.

9. The electronic device of claim 1, wherein the wireless
communication circuit is electrically connected with the
housing.

10. The electronic device of claim 1, further comprising:

a receiver module disposed in the internal space of the
housing.

11. The electronic device of claim 10, wherein the
receiver module is aligned with a third through hole such
that sound output from the receiver module travels through
the third through hole to the exterior of the electronic device.
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12. The electronic device of claim 11, further comprising:

a light emitting device (LED) module disposed in the

internal space of the housing,

wherein LED module is aligned to a fourth through hole

such that light emitted by the LED module travels
through the fourth through hole to the exterior of the
electronic device.

13. The electronic device of claim 12, wherein the first
through hole, the second through hole, the third through
hole, and the fourth through hole are each respectively
aligned to an arrangement of the sensor module, the receiver
module, and the LED module in the electronic device.

14. The electronic device of claim 11, wherein the third
through hole is formed in the third surface having a diameter
greater than diameters of the first through hole and the
second through hole as formed within the third surface.

15. The electronic device of claim 11, wherein the
receiver module is coupled to a case having a shape corre-
sponding to a shape of the receiver module, and

wherein an assembly including the receiver module

coupled to the case defines an internal space oriented in
a direction matching an orientation of the third surface.

16. The electronic device of claim 15, wherein the case is
coupled to at least one sealing member.

17. The electronic device of claim 15, wherein the internal
space further defines an opening communicating with at
least a portion of the third through hole.

18. An electronic device comprising:

a housing including a first surface, a second surface, and

a third surface forming along an edge of the first
surface, wherein the third surface includes a plurality of
through holes arranged along the edge of the first
surface;

a touch screen display interposed between the first surface

and the second surface;

a wireless communication circuit disposed in an internal

space of the housing;

a first light guide having a convex surface disposed within

a first through hole and exposed to an exterior of the
electronic device;

a second light guide disposed within a second through

hole;

an infrared light source disposed in the internal space such

that emitted light passes through the first light guide to
the exterior of the electronic device; and

an infrared light detector disposed in the internal space to

detect the emitted light when the emitted light passes
through the second light guide after reflection by an
external object.

19. The electronic device of claim 18, further comprising:

at least one of a speaker disposed in the internal space of

the housing and a visible light source,

wherein the speaker is aligned to a third through hole such

that generated sound passed through the third through
hole to the exterior.

20. The electronic device of claim 19, wherein the visible
light source is aligned to a fourth through hole including a
third light guide, such that light emitted from the visible
light source passes through the third light guide to the
exterior.



