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(567)  According to various embodiments, an electron-
ic device may comprise: a firsthousing; a second housing
which is slidably coupled to the first housing; a flexible
display which is expanded or reduced on the basis of a
slide-out or slide-in movement of the first housing; a sup-
port member which supports at least a part of the flexible
display and is disposed at the rear surface of the flexible
display; at least one drive motor which is disposed in the
firsthousing, is fixed by at least one bracket, and includes
a first gear; and a second gear which is disposed in the
second housing and is arranged to be meshed with the
first gear, wherein the first housing is configured to be
slid in or slid out on the basis that the first gear and the
second gear are driven in mesh with each other during
driving of the drive motor.

ELECTRONIC DEVICE COMPRISING DRIVE MOTOR

FIG. 6A
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Description
[Technical Field]

[0001] Various embodiments of the disclosure relate
to an electronic device including a drive motor.

[Background Art]

[0002] Electronic devices are gradually decreasing in
thickness and are being improved to increase rigidity
thereof, to strengthen design aspects thereof, and to dif-
ferentiate functional elements thereof. Electronic devices
are gradually being transformed from a uniform rectan-
gular shape into various shapes. The electronic device
may have a transformable structure capable of using a
large screen display while being convenient to carry. For
example, as part of a transformable structure, the elec-
tronic device may have a structure (e.g., rollable structure
or slidable structure) capable of varying a display area
of a flexible display through the support of housings op-
erating in a sliding manner with respect to each other.
The electronic device may include a drive motor capable
of automatically sliding the housings, and an efficient dis-
position structure of the drive motor needs to be secured.

[Disclosure of Invention]
[Technical Problem]

[0003] The electronic device may include a rollable
electronic device (e.g., slidable electronic device) in
which a display area of a flexible display may be expand-
ed and/or reduced. The rollable electronic device may
include a first housing (e.g., first housing structure, base
housing, base bracket, fixing part, or base structure) and
a second housing (e.g., second housing structure, slide
housing, slide bracket, moving part, or slide structure)
coupled to each other so as to be movable with respect
to each other in atleast a partially fitted together manner.
For example, the first housing and the second housing
may slidably operate with respect to each other, and sup-
port atleast a portion of the flexible display (e.g., expand-
able display or stretchable display), thereby inducing the
flexible display to have a first display area in a slide-in
state and inducing the flexible display to have a second
display area larger than the first display area in a slide-
out state.

[0004] The electronic device may include a drive motor
disposed in an internal space and for operating to auto-
matically slide the second housing from the first housing.
The drive motor may include a pinion gear, and the pinion
gear may include a rack gear disposed in the second
housing and gear-coupled to the pinion gear. When the
pinion gear rotates through the gear support member,
for example, the drive motor, the rack gear gear-coupled
to the pinion gear moves; thus, the gear support member
and the second housing may be moved to a designated

10

15

20

25

30

35

40

45

50

55

reciprocating distance.

[0005] However, when the drive motor operates, in or-
der to provide a stable driving force, the drive motor may
be fixed to the first housing through a symmetrical fixing
bracket, thereby deteriorating disposition efficiency of
peripheral electronic components (e.g., battery or sub-
strate) according to an installation space of the drive mo-
tor. Further, because the pinion gear and the rack gear
are disposed in an internal space of the electronic device
in a structure in which only the pinion gear and the rack
gear are gear-coupled without a coupling structure of a
module unit of the pinion gear and the rack gear of the
drive motor, an operation thereof may be unstable. Fur-
ther, frictional resistance may increase by surface to sur-
face contactdue to a sliding structure of the two housings;
thus, an efficiency loss of the drive motor may be large.
[0006] Various embodiments of the disclosure may
provide an electronic device including a drive motor dis-
position structure capable of contributing to decrease in
thickness of the electronic device.

[0007] Various embodiments may provide an electron-
ic device including a structure capable of inducing a sta-
ble operation of a pinion gear and a rack gear gear-cou-
pled to each other.

[0008] Various embodiments may provide an electron-
ic device including a structure capable of reducing an
efficiency loss of a drive motor by reducing frictional re-
sistance during sliding.

[0009] However, problems to be solved in the disclo-
sure are not limited to the above-mentioned problems,
and may be variously extended without departing from
the spirit and scope of the disclosure.

[Solution to Problem]

[0010] According to various embodiments, an elec-
tronic device may include a first housing; a second hous-
ing slidably coupled to the first housing; a flexible display
configured to expand or contract based on a sliding-out
or slide-in movement of the first housing; a support mem-
ber configured to support at least a portion of the flexible
display and disposed at a rear surface of the flexible dis-
play; atleast one drive motor disposed in the firsthousing,
fixed by at least one bracket, and including a first gear;
and a second gear disposed in the second housing and
disposed to engage with the first gear, wherein the first
housing may be configured to slide-in or slide-out based
on the first gear and the second gear being driven with
engaged with each other when the drive motor is driven.
[0011] According to various embodiments, an elec-
tronic device may include a first housing; a second hous-
ing slidably coupled to the first housing; a flexible display
configured to expand or contract based on a sliding-out
or slide-in movement of the first housing; a support mem-
ber configured to support at least a portion of the flexible
display and disposed at a rear surface of the flexible dis-
play; atleast one drive motor disposed in the firsthousing,
fixed by at least one bracket, and including a first gear;
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and agear supportmember disposedin the second hous-
ing and including a second gear disposed to engage with
the first gear, wherein the drive motor may be fixed in at
least two different directions through the at least one
bracket, and the gear support member may be slidably
coupled to the at least one bracket.

[0012] According to various embodiments, an elec-
tronic device may include a first housing including a first
space; a second housing slidably coupled to the first
housing and including a second space connected to the
first space; a flexible display connected to the first hous-
ing according to a sliding movement of the second hous-
ing and having a slide-in state at least partially received
in the second space or a slide-out state at least partially
withdrawn from the second space; and a drive motor dis-
posed in at least a portion of a first section in which a
portion visible from the outside of the flexible display and
a portion entered into the second space to be invisible
fromthe outside are overlapped, when the flexible display
is viewed from above, in the slide-in state, and configured
to drive the second housing to be slidable from the first
housing.

[Advantageous Effects of Invention]

[0013] An electronic device according to exemplary
embodiments of the disclosure has a fixed structure in
which a drive motor is fixed in series through a motor
bracket at a side surface of a bracket housing, thereby
helping decrease in thickness of the electronic device.
Further, because a guide structure for guiding a gear
support member through the motor bracket is provided,
a stable operation can be induced, and frictional resist-
ance is reduced through a friction reduction structure dis-
posed between the motor bracket and the gear support
member, thereby helping to reduce an efficiency loss of
the drive motor.

[0014] Further, various effects identified directly or in-
directly through this document can be provided.

[Brief Description of Drawings]

[0015] In relation to the description of the drawings,
the same or similar reference numerals may be used for
the same or similar components.

FIG. 1 is a block diagram illustrating an electronic
device in a network environment according to vari-
ous embodiments of the disclosure.

FIGS. 2A and 2B are diagrams illustrating a front
surface and a rear surface of an electronic device in
a slide-in state according to various embodiments of
the disclosure.

FIGS. 3A and 3B are diagrams illustrating a front
surface and a rear surface of an electronic device in
a slide-out state according to various embodiments
of the disclosure.

FIG. 4 is an exploded perspective view illustrating
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an electronic device according to various embodi-
ments of the disclosure.

FIG. 5A is a cross-sectional view illustrating an elec-
tronic device taken along line 5A-5A of FIG. 2A ac-
cording to various embodiments of the disclosure.
FIG. 5B is a cross-sectional view illustrating an elec-
tronic device taken along line 5B-5B of FIG. 3A ac-
cording to various embodiments of the disclosure.
FIG. 6A is an exploded perspective view illustrating
a drive module according to various embodiments
of the disclosure.

FIG. 6B is a coupling perspective view illustrating a
drive module according to various embodiments of
the disclosure.

FIG. 6C is a schematic view illustrating a disposition
structure between a bearing member and a motor
bracketaccording to various embodiments of the dis-
closure.

FIG. 6D is a perspective view illustrating a bearing
member according to various embodiments of the
disclosure.

FIGS. 6E and 6F are diagrams illustrating a state in
which a gear support member is coupled to a motor
bracketaccording to various embodiments of the dis-
closure.

FIGS. 7A to 7D are diagrams illustrating a friction
reduction structure between a motor housing and a
gear support member according to various embod-
iments of the disclosure.

FIG. 8Ais a perspective view illustrating an electron-
icdevice in which a drive module is disposed accord-
ing to various embodiments of the disclosure.

FIG. 8B is an enlarged view illustrating an area 8B
of FIG. 8A according to various embodiments of the
disclosure.

FIG. 9A is a diagram illustrating a disposition rela-
tionship between a bracket housing and a sliding
frame in a slide-in state according to various embod-
iments of the disclosure.

FIG. 9B is a cross-sectional view illustrating an elec-
tronic device taken along line 9B-9B of FIG. 9A ac-
cording to various embodiments of the disclosure.
FIG. 9C is a diagram illustrating a disposition rela-
tionship between a bracket housing and a sliding
frame in a slide-out state according to various em-
bodiments of the disclosure.

FIG. 10 is a diagram illustrating a coupling structure
between a gear support member and a sliding frame
according to various embodiments of the disclosure.
FIG. 11Ais a diagram illustrating a disposition posi-
tion of a drive module in the case that a bracket hous-
ing and a sliding frame are coupled according to var-
ious embodiments of the disclosure.

FIG. 11B is a diagram illustrating a state in which an
auxiliary cover is disposed in a bracket housing ac-
cording to various embodiments of the disclosure.
FIG. 11C is a partial cross-sectional view illustrating
an electronic device taken along line 11C-11C of
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FIG. 11B according to various embodiments of the
disclosure.

FIG. 12A is a front perspective view illustrating an
electronic device in which a drive module is disposed
according to various embodiments of the disclosure.
FIG. 12B is a rear perspective view illustrating an
electronic device in which a drive module is disposed
according to various embodiments of the disclosure.
FIG. 12C is a cross-sectional view illustrating an
electronic device in a slide-in state viewed along line
12C-12C of FIG. 12A according to various embodi-
ments of the disclosure.

FIG. 12D is a cross-sectional view of an electronic
device illustrating a slide-out state according to var-
ious embodiments of the disclosure.

FIGS. 13A and 13B are diagrams illustrating a drive
module according to various embodiments of the dis-
closure.

FIG. 14A is a partial perspective view illustrating a
bracket housing in which a drive module is disposed
according to various embodiments of the disclosure.
FIG. 14B is a partial cross-sectional perspective view
illustrating a bracket housing viewed along line 14B-
14B of FIG. 14A according to various embodiments
of the disclosure.

[Mode for Disclosure]

[0016] FIG. 1isablockdiagramillustratingan example
electronic device 101 in a network environment 100 ac-
cording to an embodiment of the disclosure.

[0017] Referring to FIG. 1, the electronic device 101 in
the network environment 100 may communicate with an
electronicdevice 102 via afirstnetwork 198 (e.g., a short-
range wireless communication network), or at least one
of an electronic device 104 or a server 108 via a second
network 199 (e.g., a long-range wireless communication
network). According to an embodiment, the electronic
device 101 may communicate with the electronic device
104 via the server 108. According to an embodiment, the
electronic device 101 may include a processor 120,
memory 130, an input module 150, a sound output mod-
ule 155, a display module 160, an audio module 170, a
sensor module 176, an interface 177, a connecting (or
connection) terminal 178, a haptic module 179, a camera
module 180, a power management module 188, a battery
189, a communication module 190, a subscriber identi-
fication module (SIM) 196, or an antenna module 197.
In various embodiments, at least one of the components
(e.g., the connecting terminal 178) may be omitted from
the electronic device 101, or one or more other compo-
nents may be added in the electronic device 101. In var-
ious embodiments, some of the components (e.g., the
sensor module 176, the camera module 180, or the an-
tenna module 197) may be implemented as a single com-
ponent (e.g., the display module 160).

[0018] The processor 120 may execute, for example,
software (e.g., a program 140) to control at least one

10

15

20

25

30

35

40

45

50

55

other component (e.g., a hardware or software compo-
nent) of the electronic device 101 coupled with the proc-
essor 120, and may perform various data processing or
computation. According to an embodiment, as at least
part of the data processing or computation, the processor
120 may store a command or data received from another
component (e.g., the sensor module 176 or the commu-
nication module 190) in volatile memory 132, process
the command or the data stored in the volatile memory
132, and store resulting data in non-volatile memory 134.
According to an embodiment, the processor 120 may in-
clude a main processor 121 (e.g., a central processing
unit (CPU) or an application processor (AP)), or an aux-
iliary processor 123 (e.g., a graphics processing unit
(GPU), a neural processing unit (NPU), an image signal
processor (ISP), a sensor hub processor, or a commu-
nication processor (CP)) that is operable independently
from, or in conjunction with, the main processor 121. For
example, when the electronic device 101 includes the
main processor 121 and the auxiliary processor 123, the
auxiliary processor 123 may be adapted to consume less
power than the main processor 121, or to be specific to
a specified function. The auxiliary processor 123 may be
implemented as separate from, or as part of the main
processor 121.

[0019] The auxiliary processor 123 may control at least
some of functions or states related to at least one com-
ponent (e.g., the display module 160, the sensor module
176, or the communication module 190) among the com-
ponents of the electronic device 101, instead of the main
processor 121 while the main processor 121 is in an in-
active (e.g., sleep) state, or together with the main proc-
essor 121 while the main processor 121 is in an active
state (e.g., executing an application). According to an
embodiment, the auxiliary processor 123 (e.g., an image
signal processor or a communication processor) may be
implemented as part of another component (e.g., the
camera module 180 or the communication module 190)
functionally related to the auxiliary processor 123. Ac-
cording to an embodiment, the auxiliary processor 123
(e.g., the neural processing unit) may include a hardware
structure specified for artificial intelligence model
processing. An artificial intelligence model may be gen-
erated by machine learning. Such learning may be per-
formed, e.g., by the electronic device 101 where the ar-
tificial intelligence is performed or via a separate server
(e.g., the server 108). Learning algorithms may include,
but are not limited to, e.g., supervised learning, unsuper-
vised learning, semi-supervised learning, or reinforce-
ment learning. The artificial intelligence model may in-
clude a plurality of artificial neural network layers. The
artificial neural network may be a deep neural network
(DNN), a convolutional neural network (CNN), arecurrent
neural network (RNN), a restricted boltzmann machine
(RBM), a deep belief network (DBN), a bidirectional re-
current deep neural network (BRDNN), deep Q-network
or a combination of two or more thereof but is not limited
thereto. The artificial intelligence model may, additionally
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or alternatively, include a software structure other than
the hardware structure.

[0020] The memory 130 may store various data used
by at least one component (e.g., the processor 120 or
the sensor module 176) of the electronic device 101. The
various data may include, for example, software (e.g.,
the program 140) and input data or output data for a com-
mand related thereto. The memory 130 may include the
volatile memory 132 or the non-volatile memory 134. The
non-volatile memory 134 may include an internal memory
136 and/or an external memory 138.

[0021] The program 140 may be stored in the memory
130 as software, and may include, for example, an op-
erating system (OS) 142, middleware 144, or an appli-
cation 146.

[0022] The input module 150 may receive a command
or data to be used by another component (e.g., the proc-
essor 120) of the electronic device 101, from the outside
(e.g., auser) of the electronic device 101. The input mod-
ule 150 may include, for example, a microphone, a
mouse, a keyboard, a key (e.g., a button), or a digital pen
(e.g., a stylus pen).

[0023] The sound output module 155 may output
sound signals to the outside of the electronic device 101.
The sound output module 155 may include, for example,
a speaker or a receiver. The speaker may be used for
general purposes, such as playing multimedia or playing
record. The receiver may be used for receiving incoming
calls. According to an embodiment, the receiver may be
implemented as separate from, or as part of the speaker.
[0024] The display module 160 may visually provide
information to the outside (e.g., a user) of the electronic
device 101. The display module 160 may include, for
example, a display, a hologram device, or a projector and
control circuitry to control a corresponding one of the dis-
play, hologram device, and projector. According to an
embodiment, the display module 160 may include a touch
sensor adapted to detect a touch, or a pressure sensor
adapted to measure the intensity of force incurred by the
touch.

[0025] The audio module 170 may convert a sound
into an electrical signal and vice versa. According to an
embodiment, the audio module 170 may obtain the sound
via the input module 150, or output the sound via the
sound output module 155 or a headphone of an external
electronic device (e.g., an electronic device 102) directly
(e.g., wiredly) or wirelessly coupled with the electronic
device 101.

[0026] The sensor module 176 may detect an opera-
tional state (e.g., power or temperature) of the electronic
device 101 or an environmental state (e.g., a state of a
user) external to the electronic device 101, and then gen-
erate an electrical signal or data value corresponding to
the detected state. According to an embodiment, the sen-
sor module 176 may include, for example, a gesture sen-
sor, a gyro sensor, an atmospheric pressure sensor, a
magnetic sensor, an acceleration sensor, a grip sensor,
a proximity sensor, a color sensor, an infrared (IR) sen-
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sor, a biometric sensor, a temperature sensor, a humidity
sensor, or an illuminance sensor.

[0027] The interface 177 may support one or more
specified protocols to be used for the electronic device
101 to be coupled with the external electronic device
(e.g., the electronic device 102) directly (e.g., wiredly) or
wirelessly. According to an embodiment, the interface
177 may include, for example, a high definition multime-
dia interface (HDMI), a universal serial bus (USB) inter-
face, a secure digital (SD) card interface, or an audio
interface.

[0028] A connecting terminal 178 may include a con-
nector via which the electronic device 101 may be phys-
ically connected with the external electronic device (e.g.,
the electronic device 102). According to an embodiment,
the connecting terminal 178 may include, for example, a
HDMI connector, a USB connector, an SD card connec-
tor, oran audio connector (e.g., a headphone connector).
[0029] The haptic module 179 may convert an electri-
cal signal into a mechanical stimulus (e.g., a vibration or
a movement) or electrical stimulus which may be recog-
nized by a user via his tactile sensation or kinesthetic
sensation. According to an embodiment, the haptic mod-
ule 179 may include, for example, a motor, a piezoelectric
element, or an electric stimulator.

[0030] The camera module 180 may capture a still im-
age or moving images. According to an embodiment, the
camera module 180 may include one or more lenses,
image sensors, image signal processors, or flashes.
[0031] The power management module 188 may man-
age power supplied to the electronic device 101. Accord-
ing to an embodiment, the power management module
188 may be implemented as at least part of, for example,
a power management integrated circuit (PMIC).

[0032] The battery 189 may supply power to at least
one component of the electronic device 101. According
to an embodiment, the battery 189 may include, for ex-
ample, a primary cell which is not rechargeable, a sec-
ondary cell which is rechargeable, or a fuel cell.

[0033] The communication module 190 may support
establishing a direct (e.g., wired) communication channel
or a wireless communication channel between the elec-
tronic device 101 and the external electronic device (e.g.,
the electronic device 102, the electronic device 104, or
the server 108) and performing communication via the
established communication channel. The communica-
tion module 190 may include one or more communication
processors that are operable independently from the
processor 120 (e.g., the application processor (AP)) and
supports a direct (e.g., wired) communication or a wire-
less communication. According to an embodiment, the
communication module 190 may include a wireless com-
munication module 192 (e.g., a cellular communication
module, a short-range wireless communication module,
or a global navigation satellite system (GNSS) commu-
nication module) or a wired communication module 194
(e.g., alocal area network (LAN) communication module
or a power line communication (PLC) module). A corre-
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sponding one of these communication modules may
communicate with the external electronic device via the
firstnetwork 198 (e.g., a short-range communication net-
work, such as BluetoothTM, Wi-Fi direct, or infrared data
association (IrDA)) or the second network 199 (e.g., a
long-range communication network, such as a legacy
cellular network, a 5G network, a next-generation com-
munication network, the Internet, or a computer network
(e.g., LAN or wide area network (WAN))). These various
types of communication modules may be implemented
as a single component (e.g., a single chip), or may be
implemented as multi components (e.g., multi chips) sep-
arate from each other. The wireless communication mod-
ule 192 may identify and authenticate the electronic de-
vice 101 in a communication network, such as the first
network 198 or the second network 199, using subscriber
information (e.g., international mobile subscriber identity
(IMSI)) stored in the subscriber identification module 196.
[0034] The wireless communication module 192 may
support a 5G network, after a 4G network, and next-gen-
eration communication technology, e.g., new radio (NR)
access technology. The NR access technology may sup-
port enhanced mobile broadband (eMBB), massive ma-
chine type communications (mMMTC), or ultra-reliable and
low-latency communications (URLLC). The wireless
communication module 192 may support a high-frequen-
cy band (e.g., the mmWave band) to achieve, e.g., a high
data transmission rate. The wireless communication
module 192 may support various technologies for secur-
ing performance on a high-frequency band, such as, e.g.,
beamforming, massive multiple-input and multiple-out-
put (massive MIMO), full dimensional MIMO (FD-MIMO),
array antenna, analog beam-forming, or large scale an-
tenna. The wireless communication module 192 may
support various requirements specified in the electronic
device 101, an external electronic device (e.g., the elec-
tronic device 104), or a network system (e.g., the second
network 199). According to an embodiment, the wireless
communication module 192 may support a peak data
rate (e.g., 20Gbps or more) forimplementing eMBB, loss
coverage (e.g., 164dB or less) for implementing mMTC,
or U-plane latency (e.g., 0.5ms or less for each of down-
link (DL) and uplink (UL), or a round trip of 1ms or less)
for implementing URLLC.

[0035] The antenna module 197 may transmit or re-
ceive a signal or power to or from the outside (e.g., the
external electronic device) of the electronic device 101.
According to an embodiment, the antenna module 197
may include an antenna including a radiating element
including a conductive material or a conductive pattern
formed in or on a substrate (e.g., a printed circuit board
(PCB)). According to an embodiment, the antenna mod-
ule 197 may include a plurality of antennas (e.g., array
antennas). In such a case, at least one antenna appro-
priate for a communication scheme used in the commu-
nication network, such as the first network 198 or the
second network 199, may be selected, for example, by
the communication module 190 (e.g., the wireless com-
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munication module 192) from the plurality of antennas.
The signal or the power may then be transmitted or re-
ceived between the communication module 190 and the
external electronic device via the selected at least one
antenna. According to an embodiment, another compo-
nent (e.g., a radio frequency integrated circuit (RFIC))
other than the radiating element may be additionally
formed as part of the antenna module 197.

[0036] According to various embodiments, the anten-
na module 197 may form a mmWave antenna module.
According to an embodiment, the mmWave antenna
module may include a printed circuit board, a RFIC dis-
posed on a first surface (e.g., the bottom surface) of the
printed circuit board, or adjacent to the first surface and
capable of supporting a designated high-frequency band
(e.g., the mmWave band), and a plurality of antennas
(e.g., array antennas) disposed on a second surface
(e.g., the top oraside surface) of the printed circuit board,
or adjacent to the second surface and capable of trans-
mitting or receiving signals of the designated high-fre-
quency band.

[0037] At least some of the above-described compo-
nents may be coupled mutually and communicate signals
(e.g., commands or data) therebetween via an inter-pe-
ripheral communication scheme (e.g., abus, general pur-
pose input and output (GPIO), serial peripheral interface
(SPI), or mobile industry processor interface (MIPI)).
[0038] According to an embodiment, commands or da-
ta may be transmitted or received between the electronic
device 101 and the external electronic device 104 via the
server 108 coupled with the second network 199. Each
of the electronic devices 102 or 104 may be a device of
a same type as, or a different type, from the electronic
device 101. According to an embodiment, all or some of
operations to be executed at the electronic device 101
may be executed at one or more of the external electronic
devices 102, 104, or 108. For example, if the electronic
device 101 should perform a function or a service auto-
matically, or in response to a request from a user or an-
other device, the electronic device 101, instead of, or in
addition to, executing the function or the service, may
request the one or more external electronic devices to
perform at least part of the function or the service. The
one or more external electronic devices receiving the re-
quest may perform the at least part of the function or the
service requested, or an additional function or an addi-
tional service related to the request, and transfer an out-
come of the performing to the electronic device 101. The
electronic device 101 may provide the outcome, with or
without further processing of the outcome, as at least
part of a reply to the request. To that end, a cloud com-
puting, distributed computing, mobile edge computing
(MEC), or client-server computing technology may be
used, for example. The electronic device 101 may pro-
vide ultra low-latency services using, e.g., distributed
computing or mobile edge computing. In an embodiment,
the external electronic device 104 may include an inter-
net-of-things (loT) device. The server 108 may be an
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intelligent server using machine learning and/or a neural
network. According to an embodiment, the external elec-
tronic device 104 or the server 108 may be included in
the second network 199. The electronic device 101 may
be applied to intelligent services (e.g., smarthome, smart
city, smart car, or healthcare) based on 5G communica-
tion technology or loT-related technology.

[0039] FIGS. 2A and 2B are diagrams illustrating a
front surface and a rear surface of an electronic device
in a slide-in state according to various embodiments of
the disclosure. FIGS. 3A and 3B are diagrams illustrating
a front surface and a rear surface of an electronic device
in a slide-out state according to various embodiments of
the disclosure.

[0040] An electronic device 200 of FIGS. 2A and 3B
may be at least partially similar to the electronic device
101 of FIG. 1 or may further include other components
of the electronic device.

[0041] With reference to FIGS. 2A and 3B, the elec-
tronic device 200 may include a first housing 210 (e.g.,
first housing structure or base housing), a second hous-
ing 220 (e.g., second housing structure or slide housing)
movably coupled to the first housing 210 in a designated
direction (e.g., X-axis direction) and within a designated
distance from the first housing 210, and a flexible display
230 (e.g., expandable display or stretchable display) dis-
posed to be supported through at least a portion of the
firsthousing 210 and the second housing 220. According
to an embodiment, at least a portion of the second hous-
ing 220 may be received in a first space 2101 of the first
housing 210, thereby changing to a slide-in state. Ac-
cording to an embodiment, the electronic device 200 may
include a support member (e.g., bendable member or
bendable support member) (e.g., a support member 240
of FIG. 4) (e.g., multi-joint hinge module or multi-bar as-
sembly) at least partially forming the same plane as that
of at least a portion of the first housing 210 in a slide-out
state, and at least partially received in a second space
2201 of the second housing 220 in a slide-in state. Ac-
cording to an embodiment, atleast a portion of the flexible
display 230 may be received in the internal space 2201
of the second housing 220 while being supported by the
support member (e.g., the support member 240 of FIG.
4) in a slide-in state to be disposed to be invisible from
the outside. According to an embodiment, at least a por-
tion of the flexible display 230 may be disposed to be
visible from the outside while being supported by a sup-
port member (e.g., the support member 240 of FIG. 4)
forming at least partially the same plane as that of the
first housing 210 in the slide-out state.

[0042] According to various embodiments, the elec-
tronic device 200 may include a front surface 200a (e.g.,
first surface), a rear surface 200b (e.g., second surface)
facing in a direction opposite to the front surface 200a,
and a side surface (not illustrated) enclosing a space
between the front surface 200a and the rear surface
200b. According to an embodiment, the electronic device
200 may include a first housing 210 including a first side
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member 211 and a second housing 220 including a sec-
ond side member 221. According to an embodiment, the
first side member 211 may include a first side surface
2111 having a first length in a first direction (e.g., X-axis
direction), a second side surface 2112 extended to have
a second length longer than the first length in a direction
(e.g., Y-axis direction) substantially perpendicular to the
first side surface 2111, and a third side surface 2113
extended substantially parallel to the first side surface
2111 from the second side surface 2112 and having a
first length. According to an embodiment, the first side
member 211 may be at least partially made of a conduc-
tive material (e.g., metal). According to an embodiment,
atleasta portion of the first side member 211 may include
afirst extension member 212 (e.g., first support member)
extended to at least a portion of the first space 2101 of
the first housing 210.

[0043] According to various embodiments, the second
side member 221 may include a fourth side surface 2211
at least partially corresponding to the first side surface
2111 and having a third length, a fifth side surface 2212
extended in a direction substantially parallel to the sec-
ond side surface 2112 from the fourth side surface 2211
and having a fourth length longer than the third length,
and a sixth side surface 2213 extended to correspond to
the third side surface 2113 from the fifth side surface
2212 and having a third length. According to an embod-
iment, the second side member 221 may be at least par-
tially made of a conductive material (e.g., metal). Accord-
ing to an embodiment, at least a portion of the second
side member 221 may include a second extension mem-
ber 222 (e.g., second support member) extended to at
least a portion of the second space 2201 of the second
housing 220. According to an embodiment, the first side
surface 2111, the fourth side surface 2211, the third side
surface 2113, and the sixth side surface 2213 may be
slidably coupled to each other. According to an embod-
iment, in the slide-in state, the fourth side surface 2211
may overlap the first side surface 2111 to be disposed
to be substantially invisible from the outside. According
to an embodiment, in the slide-in state, the sixth side
surface 2213 may overlap the third side surface 2213 to
be disposed to be substantially invisible from the outside.
In some embodiments, at least a portion of the fourth
side surface 2211 and the sixth side surface 2213 may
be disposed to be atleast partially visible from the outside
in a slide-in state. According to an embodiment, in the
slide-in state, the second extension member 222 may
overlap the first extension member 212 to be disposed
to be substantially invisible from the outside. In some
embodiments, in a slide-in state, a portion of the second
extension member 222 may overlap the first extension
member 212 to be disposed to be invisible from the out-
side, and a remaining portion of the second extension
member 222 may be disposed to be visible from the out-
side. According to an embodiment, the electronic device
may include arear cover 213 disposedin atleasta portion
of the first housing 210 at the rear surface 200b. Accord-
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ing to an embodiment, the rear cover 213 may be dis-
posed through at least a portion of the first extension
member 212. In some embodiments, the rear cover 213
may be integrally formed with the first side member 211.
According to an embodiment, the rear cover 213 may be
made of a polymer, coated or colored glass, ceramic, a
metal (e.g., aluminum, stainless steel (STS), or magne-
sium), or a combination of at least two of the above ma-
terials. In some embodiments, the rear cover 213 may
be extended to at least a portion of the first side member
211. In some embodiments, at least a portion of the first
extension member 212 may be replaced with the rear
cover 213. In some embodiments, the electronic device
200 may include another rear cover (e.g., second rear
cover) disposed in at least a portion of the second exten-
sion member 222 or replaced with at least a portion of
the second extension member 222 in the second housing
220.

[0044] According to various embodiments, the elec-
tronic device 200 may include a flexible display 230 dis-
posed to be supported by at least a portion of the first
housing 210 and the second housing 220. According to
an embodiment, the flexible display 230 may include a
firstportion 230a (e.g., planar portion) always visible from
the outside and a second portion 230b (e.g., bendable
portion) extended from the first portion 230a and at least
partially received in the second space 2201 of the second
housing 220 to be invisible from the outside in the slide-
in state. According to an embodiment, the first portion
230a may be disposed to be supported by the first hous-
ing 210, and the second portion 230b may be disposed
to be at least partially supported by the support member
(e.g., the support member 240 of FIG. 4). According to
an embodiment, the flexible display 230 may be disposed
to be extended from the first portion 230a while being
supported by the support member (e.g., the support
member 240 of FIG. 4) in a state in which the second
housing 220 is slid-out in a designated direction (©® di-
rection), to form the substantially same plane as that of
the first portion 230a, and to be visible from the outside.
According to an embodiment, the second portion 230b
ofthe flexible display 230 may be disposed to be received
in the second space 2201 of the second housing 220 in
a state in which the second housing 220 is slid-in in a
designated direction ((2) direction) and to be invisible
from the outside. Accordingly, the electronic device 200
may induce a display area of the flexible display 230 to
be changed as the second housing 220 is moved in a
sliding manner in a designated direction (e.g., X-axis di-
rection) from the first housing 210.

[0045] According to various embodiments, the first
housing 210 and the second housing 220 may be oper-
ated in a sliding manner such that the entire width of the
first housing 210 and the second housing 220 varies with
respect to each other. According to an embodiment, the
electronic device 200 may be configured to have a first
width W1 from the second side surface 2112 to the fourth
side surface 2212 in the slide-in state. According to an
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embodiment, in the slide-out state, as at least a portion
of the support member (e.g., the support member 240 of
FIG. 4) received in the second space 2201 of the second
housing 210 may be moved to have an additional second
width W2, the electronic device 200 may be configured
to have a third width W3 greater than the first width W1.
For example, the flexible display 230 may have a display
area substantially corresponding to the first width W1 in
the slide-in state, and have an expanded display area
substantially corresponding to the third width W3 in the
slide-out state.

[0046] According to various embodiments, the slide-
in/slide-out operation of the electronic device 200 may
be automatically performed. For example, the electronic
device 200 may receive an operation request for chang-
ing from a slide-in state to a slide-out state or changing
from a slide-out state to a slide-in state, and operate a
drive module (e.g., the drive module 400 of FIG. 4) dis-
posed inside the electronic device 200. According to an
embodiment, the operation request may be performed
through a designated operation button disposed in the
electronic device 200 and/or a touch manipulation of a
corresponding object displayed on the flexible display
230. According to an embodiment, when the electronic
device 200 detects an event for changing to the slide-
in/slide-out state thereof through the processor (e.g., the
processor 120 of FIG. 1), the electronic device 200 may
be configured to control an operation of the second hous-
ing 220 through the drive module. According to an em-
bodiment, the processor (e.g., the processor 120 of FIG.
1) of the electronic device 200 may display an object in
various manners to correspond to achanged display area
of the flexible display 230 according to a slide-in state, a
slide-out state, or an intermediate state (e.g., free stop
state), and control a display screen of the flexible display
230 so as to execute an application program.

[0047] According to various embodiments, the elec-
tronic device 200 may include at least one of an input
device (e.g., the microphone 203), a sound output device
(e.g., the call receiver 206 or the speaker 207), sensor
modules 204 and 217, a camera module (the first camera
module 205 or the second camera module 216), a con-
nector port 208, a key input device (not illustrated), or an
indicator (not illustrated) disposed in the first space 2101
of the first housing 210. In another embodiment, the elec-
tronic device 200 may be constituted so that at least one
of the above-described components may be omitted or
other components may be additionally included. In an-
other embodiment, at least one of the above-described
components may be disposed in the second space 2201
of the second housing 220.

[0048] According to various embodiments, the input
device may include a microphone 203. In some embod-
iments, the input device (e.g., the microphone 203) may
include a plurality of microphones disposed to detect a
direction of a sound. The sound output device may in-
clude, for example, a call receiver 206 and a speaker
207. According to an embodiment, in the slide-out state,
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the speaker 207 may face the outside through at least
one speaker hole formed in the first housing 210. Accord-
ing to an embodiment, in the slide-out state, a connector
port 208 may face the outside through a connector port
hole formed in the first housing 210. In some embodi-
ments, the call receiver 206 may include a speaker (e.g.,
piezo speaker) operating while a separate speaker hole
is excluded.

[0049] According to various embodiments, sensor
modules 204 and 217 may generate an electrical signal
or a data value corresponding to an internal operation
state of the electronic device 200 or an external environ-
mental state. The sensor modules 204 and 217 may in-
clude, for example, a first sensor module 204 (e.g., prox-
imity sensor or illuminance sensor) disposed at the front
surface 200a of the electronic device 200 and/or a second
sensor module 217 (e.g., heart rate monitoring (HRM)
sensor) disposed at the rear surface 200b thereof. Ac-
cording to an embodiment, the first sensor module 204
may be disposed under the flexible display 230 at the
frontsurface 200a of the electronic device 200. According
to an embodiment, the first sensor module 204 and/or
the second sensor module 217 may include at least one
of a proximity sensor, an illuminance sensor, a time of
flight (TOF) sensor, an ultrasonic sensor, a fingerprint
recognition sensor, a gesture sensor, a gyro sensor, an
atmospheric pressure sensor, a magnetic sensor, an ac-
celeration sensor, a grip sensor, a color sensor, an infra-
red (IR) sensor, a biometric sensor, a temperature sen-
sor, or a humidity sensor.

[0050] Accordingto various embodiments, the camera
module may include a first camera module 205 disposed
at the front surface 200a of the electronic device 200 and
a second camera module 216 disposed at the rear sur-
face 200b thereof. According to an embodiment, the elec-
tronic device 200 may include a flash 218 located near
the second camera module 216. According to an embod-
iment, the camera modules 205 and 216 may include
one or a plurality of lenses, an image sensor, and/or an
image signal processor. According to an embodiment,
the first camera module 205 may be disposed under the
flexible display 230, and be configured to photograph a
subject through a part of an active area of the flexible
display 230. According to an embodiment, the flash 218
may include, for example, a light emitting diode or a xe-
non lamp.

[0051] According to various embodiments, the first
camera module 205 among the camera modules and
some sensor module 204 of the sensor modules 204 and
217 may be disposed to detect an external environment
through the flexible display 230. For example, in the first
space 2201 of the first housing 210, the first camera mod-
ule 205 or the some sensor module 204 may be disposed
to contact an external environment through a transmis-
sion area or a perforated opening formed in the flexible
display 230. According to an embodiment, an area facing
the first camera module 205 of the flexible display 230
may be formed as a transmission area having a desig-
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nated transmittance as a part of an area for displaying
contents. According to an embodiment, the transmission
area may be formed to have a transmittance in a range
of about 5% to about 20%. Such a transmission area may
include an area overlapping an effective area (e.g., view
angle area) of the first camera module 205, through which
light for generating an image by being imaged by an im-
age sensor passes. For example, the transmission area
of the flexible display 230 may include an area having a
lower pixel density and/or a lower wiring density than that
of the periphery. For example, the transmission area may
replace the above-described opening. For example,
some camera module 205 may include an under display
camera (UDC). In some embodiments, the some sensor
module 204 may not be visually exposed through the
flexible display 230 in the internal space of the electronic
device 200 but may be disposed to perform a function
thereof.

[0052] According to various embodiments, the elec-
tronic device 200 may include at least one antenna A1
and A2 electrically connected to a wireless communica-
tion circuit (e.g., the wireless communication module 192
of FIG. 1) disposed in the first space 2101 of the first
housing 210. According to an embodiment, the at least
one antenna A1 and A2 may include a first antenna A1
disposed in an upper area of the electronic device 200
and a second antenna A2 disposed in a lower area of
the electronic device 200. In some embodiments, the
electronic device may further include at least one addi-
tional antenna disposed at the second side surface of
the firsthousing and/or the fifth side surface of the second
housing. According to an embodiment, the first antenna
A1 may include a first conductive portion 311 segmented
through at least one non-conductive portion 3111 and
3112 at the third side surface 2113 of the first side mem-
ber 211. According to an embodiment, the first conduc-
tive portion 311 may be disposed to be segmented
through the first non-conductive portion 3111 and the
second non-conductive portion 3112 spaced apart from
each other at designated intervals, and be electrically
connected to a wireless communication circuit (e.g., the
wireless communication module 192 of FIG. 1). Accord-
ing to an embodiment, the second antenna A2 may in-
clude a second conductive portion 321 segmented
through at least one non-conductive portion 3211 and
3212 at the first side surface 2111 of the first side member
211. According to an embodiment, the second conduc-
tive portion 321 may be disposed to be segmented
through a third non-conductive portion 3211 and a fourth
non-conductive portion 3212 spaced apart from each oth-
er at designated intervals, and be electrically connected
to a wireless communication circuit (e.g., the wireless
communication module 192 of FIG. 1). According to an
embodiment, the wireless communication circuit (e.g.,
the wireless communication module 192 of FIG. 1) may
be configured to transmit and/or receive a wireless signal
in a designated frequency band (e.g., about 800MHz to
6000MHz) through the first conductive portion 311 and/or
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the second conductive portion 312. In some embodi-
ments, the electronic device may further include at least
one antenna module (e.g., 5G antenna module or anten-
na structure) disposed in the internal space and disposed
to transmit and receive a wireless signal in a frequency
band in a range of about 3 GHz to 100 GHz through
another wireless communication circuit (e.g., the wire-
less communication module 192 of FIG. 1).

[0053] The electronicdevice 200 according to example
embodiments of the disclosure may include a drive mod-
ule (e.g., the drive module 400 of FIG. 4) disposed in an
internal space for a slide-in/slide-out operation. Accord-
ing to an embodiment, the drive module (e.g., the drive
module 400 of FIG. 4) may be disposed in consideration
of a relationship with a peripheral electronic component
in an internal space of the electronic device 200, thereby
helping decrease in thickness of the electronic device
200. Further, agear support member (e.g., a gear support
member 420 of FIG. 6A) and a drive motor (e.g., a drive
motor 410 of FIG. 6A) of the drive module (e.g., the drive
module 400 of FIG. 4) are provided in units of modules
and include a friction reduction structure for reducing a
frictional force, thereby helping to improve operational
reliability of the electronic device 200.

[0054] FIG. 4 is an exploded perspective view illustrat-
ing an electronic device according to various embodi-
ments of the disclosure. FIG. 5A is a cross-sectional view
illustrating an electronic device taken along line 5A-5A
of FIG. 2A according to various embodiments of the dis-
closure. FIG. 5B is a cross-sectional view illustrating an
electronic device taken along line 5B-5B of FIG. 3A ac-
cording to various embodiments of the disclosure.
[0055] With reference to FIGS. 4 to 5B, the electronic
device 200 may include a first housing 210 including a
first space 2101, a second housing 220 slidably coupled
to the first housing 210 and including a second space
2201, a support member 240 (e.g., multi-bar assembly)
rotatably disposed at least partially in the second space
2201, and a flexible display 230 disposed to receive the
support of at least a portion of the support member 240
and the first housing 210. According to an embodiment,
the first space 2201 of the first housing 210 may be pro-
vided through coupling of a cover housing 214 and a
bracket housing 215. In some embodiments, at least a
portion of the cover housing 214 may include a first ex-
tension member (e.g., the first extension member 212 of
FIG. 3B)or may be replaced with the first extension mem-
ber 212. According to an embodiment, the bracket hous-
ing 215 may include a first surface 2151 facing in a first
direction (e.g., Z-axis direction), a second surface 2152
facing in a second direction (e.g., -Z-axis direction) op-
posite to the first surface 2151, and a side surface 2153
enclosing between the first surface 2151 and the second
surface 2152. According to an embodiment, the electron-
ic device may include an auxiliary cover disposed in at
least a portion of the first surface of the bracket housing
under the flexible display to provide a flat surface.
[0056] According to various embodiments, the elec-
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tronic device 200 may include a substrate 250 disposed
in the first space 2201 between the cover housing 214
and the second surface 2152 of the bracket housing 215,
and at least one battery 2511 and 2512 disposed near
the substrate 250. According to an embodiment, the at
least one battery 2511 and 2512 may include a first bat-
tery 2511 and a second battery 2512 spaced apart from
each other at designated intervals in the first space 2101.
However, the disclosure is not limited thereto, and the
number of at least one battery may not be limited. Ac-
cording to an embodiment, the electronic device 200 may
include a camera module (e.g., the camera module 216
of FIG. 3A) or a sensor module (e.g., the sensor module
217 of FIG. 3A) disposed in the first space 2101. Accord-
ing to an embodiment, the support member 240 may be
disposed such that one end thereof is fixed to the first
housing 210 and the other end thereof is at least partially
movably received in the second space 2201 of the sec-
ond housing 220. For example, the support member 240
may be at least partially received in the second space
2201 in the slide-in state, and be at least partially slid-
out from the second space 2201 so as to form substan-
tially the same plane as that of the firsthousing 210 (e.g.,
the bracket housing 215) in the slide-out state. Accord-
ingly, the flexible display 230 supported by at least a por-
tion of the support member 240 and the first housing 210
may vary adisplay area visible from the outside according
to a sliding operation. According to an embodiment, the
electronic device 200 may include at least one guide rail
224 disposed between the first housing 210 and the sec-
ond housing 220 and for inducing a sliding operation of
the second housing 220. In some embodiments, the elec-
tronic device 200 may further include a side cover (not
illustrated) disposed to cover both side surfaces (e.g.,
the first side surface 2111 and the third side surface 2113
of FIG. 2A) of the first housing 210.

[0057] According to various embodiments, the elec-
tronic device 200 may include a sliding frame 260 dis-
posed to be at least partially movable in a direction (®
direction) of the second space (e.g., the second space
2201 of FIG. 5B) from the first housing 210 and coupled
to the second housing 220. According to an embodiment,
the sliding frame 260 may include a plate 261 slidably
coupled to the first housing 210 (e.g., the bracket housing
215) and a sliding bar 262 extended from the plate 261
and for pressing a rear surface of the support member
240. In some embodiments, the plate 261 and the sliding
bar 262 may be separately provided and be structurally
coupled. According to an embodiment, the sliding frame
260 may be included in the second housing 220. For
example, the sliding frame 260 may be integrally formed
with the second housing 220. According to an embodi-
ment, when a structure of the sliding frame 260 is includ-
ed in the second housing 220, the sliding frame 260 may
be omitted.

[0058] According to various embodiments, the elec-
tronic device 200 may include a drive module 400 dis-
posed in aninternal space (e.g., the first space 2101 and



19 EP 4 375791 A1 20

the second space 2201) and for providing a driving force
for moving the second housing 220 from the first housing
210 in a slide-out direction (® direction) and/or a slide-
in direction ((2) direction). According to an embodiment,
the drive module 400 may include a drive motor 410 in-
cluding a first gear 411 (e.g., pinion gear) disposed in a
first housing 210 (e.g., the bracket housing 215), and a
rack gear support member including a second gear 421
(e.g., rack gear) gear-coupled to the first gear 411 and
disposed in the sliding frame 260 (e.g., the plate 261).
According to an embodiment, the second gear 421 may
be integrally formed with the gear support member 420.
In some embodiments, the second gear 421 may be pro-
vided separately from the gear support member 420 and
be fixed to the gear support member 420. According to
an embodiment, the drive motor 410 may be fixed to a
receiving part 2154 formed at the side surface 2153 of
the bracket housing 215 through a motor bracket 430,
and be operatively coupled to the gear support member
420 fixed to the sliding frame 260. According to an em-
bodiment, in a slide-in state, the electronic device 200
may include a first section T1 in which a portion visible
from the outside of the flexible display 230 and a portion
slid-in at the internal space 2201 of the second housing
220 and invisible from the outside are overlapped, and
a second section T2 in which a portion visible from the
outside of the flexible display 230 and a portion slid-in at
the internal space 2201 of the second housing 220 and
invisible from the outside are not overlapped. According
to an embodiment, the drive motor 410 of the drive mod-
ule 400 may be disposed in at least a portion of the first
section T1. In an embodiment, the drive motor 410 may
be disposed at the side surface 2153 of the bracket hous-
ing 215 corresponding to the sliding bar 262 of the sliding
frame 260 in the first section T1.

[0059] According to various embodiments, the drive
motor 410 may be fixed at the side surface 2153 of the
bracket housing 215 through the motor bracket 430,
thereby inducing relative thickness reduction of the elec-
tronic device 200 compared to that being disposed at the
first surface 2151 or the second surface 2152 to help
decrease in thickness of the electronic device. According
to an embodiment, the motor bracket 430 may fix the
drive motor 410 through a series fixing structure at the
side surface 2153 of the bracket housing 215. According
to an embodiment, the drive module 400 may be modu-
larized such that the gear support member 420 may be
guided through the motor bracket 430, thereby providing
convenience of assembly. According to an embodiment,
the drive module 400 may include a friction reduction
structure provided to reduce frictional resistance during
a sliding operation between the motor bracket 430 and
the gear support member 420, thereby helping to reduce
a loss of motor efficiency.

[0060] FIG. 6A is an exploded perspective view illus-
trating a drive module according to various embodiments
of the disclosure. FIG. 6B is a coupling perspective view
illustrating a drive module according to various embodi-
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ments of the disclosure. FIG. 6C is a schematic view
illustrating a disposition structure between a bearing
member and a motor bracket according to various em-
bodiments of the disclosure.

[0061] Withreferenceto FIGS. 6Ato 6C, the drive mod-
ule 400 may include a drive motor 410 including a first
gear 411 and a gear support member 420 including a
rack gear 421 gear-coupled to the first gear 411. Accord-
ing to an embodiment, the drive motor 410 may include,
for example, a motor unit 410a and a deceleration unit
410b (e.g., deceleration module) coupled to the motor
unit 410a and for decelerating the number of revolutions
of the motor unit 410a and including a plurality of gear
assemblies for increasing a rotational force. According
to an embodiment, the firstgear 411 may be, forexample,
a pinion gear and be fixed to a shaft 4111 rotatably in-
stalled based on a designated rotation axis A from the
drive motor 410. According to an embodiment, the drive
motor 410 may be electrically connected to a substrate
(e.g., the substrate 250 of FIG. 4) of the electronic device
(e.g., the electronic device 200 of FIG. 4) through a motor
FPCB 412.Forexample, the drive motor 410 may include
at least one conductive terminal 410d (e.g., feeding
and/or signal transmitting terminal) at an outer circum-
ferential surface thereof, and the motor FPCB 412 may
be electrically connected to the drive motor 410 through
a bonding process such as soldering, bonding, taping or
conductive welding with at least one conductive terminal
410d. According to an embodiment, the gear support
member 420 may be formed in a plate type, and include
a second gear 421 formed to be gear-coupled to the first
gear 411 at a surface corresponding to the first gear 411.
According to an embodiment, when the drive motor 410
rotates the first gear 411 along a rotation axis A, the gear
support member 420 may be moved in the slide-out di-
rection (® direction) or the slide-in direction ((2) direc-
tion) through a gearing operation through the second
gear 421 gear-coupled to the first gear 411. Accordingly,
the second housing (e.g., the second housing 220 of FIG.
4) and the sliding frame (e.g., the sliding frame 260 of
FIG. 4) to which the gear support member 420 is fixed
may be moved in a designated direction.

[0062] According to various embodiments, the drive
motor 410 may be at least partially fixed through the mo-
tor bracket 430. According to an embodiment, the drive
motor 410 may be fixed by being inserted into at least a
portion of the motor bracket 430. In this case, the drive
motor 410 may include an alignment protrusion 410c to
be inserted into at least one alignment groove 431a
formed in the motor bracket 430. Therefore, when the
drive motor 410 is connected to the motor bracket 430
through welding, bonding, screw fastening, or structural
coupling, a position of the drive motor 410 may be pre-
vented from being twisted or deformed until the drive mo-
tor 410 is fixed to the bracket housing 430 through cou-
pling between the alignment groove 431a and the align-
ment protrusion 410c.

[0063] According to various embodiments, the motor



21 EP 4 375791 A1 22

bracket 430 may include a body 431, and a fixing part
435 extended from the body 431 and for fixing the motor
bracket 430 to the bracket housing (e.g., the bracket
housing 215 of FIG. 4) through the fastening member S
(e.g., screw). According to an embodiment, the motor
bracket 430 may include a space 432 formed in the body
431 and for receiving the first gear 411 after the shaft
4111 is at least partially penetrated. According to an em-
bodiment, the motor bracket 430 may include a first
through hole 433a and a second through hole 433b
formed at the left and right sides, respectively along an
axial direction (direction of the rotation axis A) based on
the space 432 of the body 431. According to an embod-
iment, the motor bracket 430 may include an opening
434 formed in a designated direction (e.g., Z-axis direc-
tion) in order to induce a gear coupling with the second
gear 421 by exposing at least a portion of the first gear
411 in the space 432. Accordingly, when the drive motor
410 is assembled in the motor bracket 430, the first gear
411 may be received in the space 432 of the motor brack-
et430. In this case, at least a portion of the first gear 411
may be exposed to the outside of the motor bracket 430
and/or be protruded from the motor bracket 430 through
the opening 434 and be gear-coupled to operate with the
second gear 421. According to an embodiment, the drive
module 400 may further include at least one bearing
member 413 and 414 interposed between the shaft4111
and the motor bracket 430 and for reducing frictional re-
sistance. According to an embodiment, the at least one
bearing member 413 and 414 may include a first bearing
member 413 interposed between the first through hole
433a and the shaft 4111, and a second bearing member
414 interposed between the second through hole 433b
and the shaft 4111. According to an embodiment, the
drive module 400 may further include a dummy bracket
440 for supporting the motor unit 410a in a direction (Y-
axis direction) opposite to a shaft disposition direction
(e.g., -Y-axis direction) of the drive motor 410. According
to an embodiment, the dummy bracket 440 may also be
fixed to a side surface (e.g., the side surface 2153 of FIG.
4) of the bracket housing (e.g., the bracket housing 215
of FIG. 4) through the fastening member S (e.g., screw).
According to an embodiment, the drive motor 410 may
enable a fastening direction (e.g., X-axis direction) of the
fixing part 435 of the motor bracket 430 fastened through
the fastening members S and a fastening direction (e.g.,
Z-axis direction) of the dummy bracket 440 to be different
fromeach other (e.g., perpendicular to each other), there-
by reducing shaking (e.g., vibration) and receiving im-
proved safety during operation.

[0064] FIG.6D is aperspective view illustrating a bear-
ing member according to various embodiments of the
disclosure.

[0065] WithreferencetoFIG.6D,the bearingmembers
413 and 414 may include a first ring member 4131 (e.g.,
inner ring) including a hollow portion 413 1a, a second
ring member 4132 (outer ring) disposed to enclose the
first ring member 4131, and a plurality of ball members
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4133 disposed in a space between the first ring member
4131 and the second ring member 4132. According to
an embodiment, the shaft 4111 may be self-rotatably
coupled to the motor bracket 430 through the bearing
members 413 and 414. According to an embodiment, the
first ring member 4131 may be fixed to the shaft 4111
penetrating the hollow portion 4131a, and the second
ring member 4132 may be fixed to the motor bracket 430.
Accordingly, the bearing members 413 and 414 may in-
duce a rolling motion with the ring members through the
ball members 4133 disposed in a contact manner be-
tween the first ring member 4131 and the second ring
member 4132, thereby helping to reduce frictional resist-
ance due to a rotation of the drive motor 410.

[0066] FIGS. 6E and 6F are diagrams illustrating a
state in which a gear support member is coupled to a
motor bracket according to various embodiments of the
disclosure.

[0067] With reference to FIGS. 6E and 6F, the drive
module 400 may have a modular structure in which the
drive motor 410 and the gear support member 430 are
coupled together through the motor bracket 430. In some
embodiments, the drive module 400 may have a modular
structure in which the shaft 4111 including the first gear
411, the first and second bearing members 433a and
433b is assembled in the motor bracket 430. For exam-
ple, the drive motor 410 may be finally assembled in the
shaft 4111 of the modularized motor bracket 430.
Through such a modular structure, the first gear 411 and
the second gear 421 may be stably gear-coupled to help
to improve operation reliability of the drive module 400.
[0068] According to various embodiments, the gear
support member 420 is a plate type and both ends of the
gear support member 420 may be slidably fixed to a pair
of guide grooves 436 formed in the body 431 of the motor
bracket430. According to an embodiment, when the gear
support member 420 is seated to be guided in the guide
groove 436, the second gear 421 of the gear support
member 420 may be naturally gear-coupled to the first
gear 411 of the drive motor 410 exposed to the opening
434 of the motor bracket 430.

[0069] FIGS. 7A to 7D are diagrams illustrating a fric-
tion reduction structure between a motor housing and a
gear support member according to various embodiments
of the disclosure.

[0070] FIG. 7A(a) is a front view illustrating a state in
which the motor bracket 430 and the gear support mem-
ber 420 are coupled, and FIG. 7A(b) is a perspective view
illustrating the motor bracket.

[0071] With reference to FIG. 7A, the friction reduction
structure may include at least one ball bearing 437 dis-
posed between the guide groove 436 of the motor bracket
430 and the gear support member 420. According to an
embodiment, the at least one ball bearing 437 may be
disposed between contact surfaces in which the guide
groove 436 of the motor bracket 430 and the gear support
member 420 contact, thereby reducing frictional resist-
ance between the two contact surfaces. For example,
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the at least one ball bearing 437 may be disposed at an
inner surface of the guide groove 436 in contact with the
gear support member 420. In some embodiments, the at
least one ball bearing 437 may be disposed at a corre-
sponding surface of the gear support member 420 in con-
tact with the inner surface of the guide groove 436. In
some embodiments, the at least one ball bearing 437
may be disposed at both the inner surface of the guide
groove 436 and the gear support member 420.

[0072] FIG. 7B(a) is a perspective view illustrating the
motor bracket 430, FIG. 7B(b) is a perspective view il-
lustrating friction reduction members 438a and 438b, and
FIG. 7B(c) is a perspective view illustrating a state in
which the friction reduction members 438a and 438b are
coupled to the motor bracket 430.

[0073] With reference to FIG. 7B, the friction reduction
structure may include a motor bracket 430 coupled to the
guide groove 436 and atleast one friction reduction mem-
ber 438a and 438b in contact with the gear support mem-
ber (e.g., the gear support member 420 of FIG. 6A). The
at least one friction reduction member 438a and 438b
may include a guide groove 436-1 for guiding both ends
of the gear support member 420. According to an em-
bodiment, the at least one friction reduction member
438a and 438b may be made of a material (e.g., poly-
oxymethylene (POM)) for reducing frictional resistance
in surface contact with the gear support member 420.
[0074] Withreference to FIG. 7C, the friction reduction
structure may include a friction reduction groove 4362
for reducing a contact area of a lower contact surface
4361 of the guide groove 436 in contact with the gear
support member 420. According to an embodiment, a
plurality of friction reducing grooves 4362 may be formed
at designated intervals in the lower contact surface 4361
of the guide groove 436. Accordingly, the contact surface
between the gear support member 420 and the guide
groove 436 of the motor bracket 430 may be reduced;
thus, frictional resistance may be reduced.

[0075] Withreference to FIG. 7D, the friction reduction
structure may include at least one friction reduction
groove 4362 for reducing a contact area of the lower con-
tact surface 4361 of the guide groove 436 in contact with
the gear support member 420. According to an embod-
iment, in order to reduce a contact area of an upper con-
tact surface 4363 of the guide groove 436 in contact with
the gear support member 420, the friction reduction struc-
ture may include a cutting portion 4364 of atleast partially
formed groove shape. Accordingly, the contact surface
between the gear support member 420 and the guide
groove 436 of the motor bracket 430 may be reduced;
thus, frictional resistance may be reduced.

[0076] In some embodiments, the gear support mem-
ber 420 and/or the guide groove 436 of the motor bracket
430 mayinclude a coating layer (e.g., Teflon coating layer
or hard coating layer) for reducing friction formed at the
contact surface.

[0077] FIG. 8A is a perspective view illustrating an
electronic device in which a drive module is disposed
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according to various embodiments of the disclosure. FIG.
8B is an enlarged view illustrating an area 8B of FIG. 8A
according to various embodiments of the disclosure.
[0078] With reference to FIGS. 8A and 8B, the elec-
tronic device 200 may include a bracket housing 215 and
a drive module 400 fixed to the bracket housing 215.
According to an embodiment, the bracket housing 215
is a partial component of the first housing (e.g., the first
housing 210 of FIG. 4) and may include a first surface
2151 facing in the first direction (Z-axis direction), a sec-
ond surface 2152 facing in a direction (-Z-axis direction)
opposite to the first surface 2151, and a side surface
2153 enclosing a space between the first surface 2151
and the second surface 2152. According to an embodi-
ment, the bracket housing 215 may include at least one
electronic component (e.g., the camera module 216, the
sensor module 217, the substrate 250, and at least one
battery 2511 and 2512) disposed in a space (e.g., the
first space 2101 of FIG. 5A) provided in the second sur-
face 2152.

[0079] According to various embodiments, the elec-
tronic device 200 may include a drive module 400 (e.g.,
the drive module 400 of FIG. 6A) disposed at the side
surface 2153 of the bracket housing 215. According to
an embodiment, the drive module 400 may be fixed to
the side surface 2153 through the fixing part 435 extend-
ed from the body 431 of the motor bracket430. According
to an embodiment, the drive module 400 may be fixed to
the side surface 2153 of the bracket housing 215 through
the dummy bracket 440 supporting the drive motor 410.
According to an embodiment, the drive module 400 may
be disposed to be received in the receiving part 2154
formed to be lower than the side surface 2153 of the
bracket housing 215. According to an embodiment, the
fixing part 435 may be formed to be lower than the side
surface 2153, and be fixed to a first stepped part 2155
extended from the receiving part 2154 through the fas-
tening member S (e.g., screw). According to an embod-
iment, the dummy bracket 440 supporting one end of the
drive motor 410 may be formed to be lower than the sec-
ond surface 2152, and be fixed to a second stepped part
2156 extended from the receiving part 2154 through the
fastening member S (e.g., screw).

[0080] According to various embodiments, when the
side surface 2153 of the bracket housing 215 is viewed
from the outside, the drive module 400 may be formed
in a size that does not protrude upward or downward than
the side surface 2153. For example, when the drive mod-
ule 400 is fixed to the side surface 2153, the drive module
400 may be disposed not to be higher than the first sur-
face 2151 in a direction (Z-axis direction) in which the
first surface 2151 faces from the receiving part 2154 and
be disposed not to be higher than the second surface
2152 in adirection (-Z-axis direction) in which the second
surface 2152 faces. According to an embodiment, the
fixing part 435 of the motor bracket 430 may be fixed to
the first stepped part 2155 of the side surface 2153
through the fastening member S fastened in a direction
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(X-axis direction) facing the side surface 2153. The dum-
my bracket 440 may be fixed to the second stepped part
2156 of the side surface 2153 through the fastening mem-
ber S fastened in a direction (Z-axis direction) of the first
surface 2151 from the second surface 2152. For exam-
ple, the drive module 400 may be fixed to the side surface
2153 of the bracket housing 215 using the dummy brack-
et 440 and the fixing part 435 of the motor bracket 430
through the fastening members S fastened in different
directions (e.g., X-axis direction and Z-axis direction),
thereby helping in improving efficiency of a disposition
structure for decrease in thickness of the electronic de-
vice 200 and providing improved safety for preventing
shaking when operating the drive motor 410. In some
embodiments, the dummy bracket 440 and the fixing part
435 of the motor bracket 430 may be fastened to the side
surface 2153 in substantially the same fastening direction
(e.g., X-axis direction or Z-axis direction) through the fas-
tening member S. According to an embodiment, the mo-
tor FPCB 412 may have an electrical connection struc-
ture by having one end electrically connected to at least
one conductive terminal 410d disposed at the outer cir-
cumferential surface of the drive motor 410 and the other
end extended to the substrate 250 disposed in the brack-
et housing 215 of the electronic device 200.

[0081] FIG. 9A is a diagram illustrating a disposition
relationship between a bracket housing and a sliding
frame in a slide-in state according to various embodi-
ments of the disclosure. FIG. 9B is a cross-sectional view
illustrating an electronic device taken along line 9B-9B
of FIG. 9A according to various embodiments of the dis-
closure. FIG. 9C is a diagram illustrating a disposition
relationship between a bracket housing and a sliding
frame in a slide-out state according to various embodi-
ments of the disclosure.

[0082] Withreference to FIGS. 9A to 9C, the electronic
device 200 may include a bracket housing 215 (e.g., first
housing) including a first surface 2151, a second surface
2152 facing in a direction opposite to the first surface
2151, and a side surface 2153 enclosing a space be-
tween the first surface 2151 and the second surface
2152, and a sliding frame 260 slidably coupled to the
bracket housing 215. According to an embodiment, the
sliding frame 260 may include a plate 261 substantially
facing the first surface 2151 of the bracket housing 215,
and a sliding bar 262 extended from the plate 261 and
for supporting a rear surface of the support member (e.g.,
the support member 240 of FIG. 4). According to an em-
bodiment, the gear support member 420 may be dis-
posed at the plate 261 of the sliding frame 260 between
the sliding frame 261 and the bracket housing 215. Ac-
cording to an embodiment, the gear support member 420
may be disposed to be supported by a support 2611
formed in at least a partial area of the plate 261. In this
case, because a base structure supporting the second
gear 421 is essential, it may be difficult to reduce the
thickness of the gear support member 420; thus, the gear
support member 420 may work against decrease in thick-
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ness of the electronic device 200. Further, when the sup-
port 2611 is removed to reduce the thickness, the sliding
frame 260 does not support the gear support member
420; thus, operational reliability of the gear-coupled two
gears (e.g., the first gear 411 and the second gear 421)
may be deteriorated.

[0083] According to various embodiments, the gear
support member 420 may include a plurality of through
holes 422 spaced apart from each other at designated
intervals. According to an embodiment, the gear support
member 420 may form the second gear 421 using a sep-
aration portion through the plurality of through holes 422.
According to an embodiment, a cross-section of the plu-
rality of through holes 422 may be formed to have a con-
ical structure corresponding to a shape of the second
gear 421. According to an embodiment, a thickness of
the gear support member 420 may be minimized by re-
placing the base structure supporting the second gear
421 formed by the through holes 422 with the support
2611 formed in the plate 261.

[0084] FIG.10isadiagramillustrating a coupling struc-
ture between a gear support member and a sliding frame
according to various embodiments of the disclosure.
[0085] With reference to FIG. 10, the electronic device
200 may include a bracket housing 215, a sliding bar 262
slidably coupled to the bracket housing 215 and extended
from the plate 261, and a drive module 400 disposed in
the bracket housing 215 and the sliding frame 260. Ac-
cording to an embodiment, the drive module 400 may
drive the sliding frame 260 from the bracket housing 215
in a slide-out direction (-X-axis direction) or a slide-in di-
rection (X-axis direction). According to an embodiment,
the drive module 400 may include a drive motor 410 in-
cluding a first gear 411 fixed to the bracket housing 215,
and a gear support member 420 including a second gear
421 gear-coupled to the first gear 411 and fixed to the
sliding frame 260. According to an embodiment, the gear
support member 420 may be supported through the plate
261 of the sliding frame 260, and an end portion 423 may
be fastened to the sliding bar 262 through the fastening
member S (e.g., screw). According to an embodiment,
the sliding bar 262 may include a recess 2621 formed to
be lower than the outer surface thereof, and the end por-
tion 423 of the gear support member 420 may be seated
on the recess 2621 and then be fixed through the fasten-
ing member S. In this case, the end portion 423 of the
gear support member 420 does not protrude to an outer
surface of the sliding bar 262, thereby helping decrease
in thickness of the electronic device 200 and to improve
operational stability of the electronic device 200.

[0086] FIG. 11A is a diagram illustrating a disposition
position of a drive module in the case that a bracket hous-
ing and a sliding frame are coupled according to various
embodiments of the disclosure. FIG. 11B is a diagram
illustrating a state in which an auxiliary cover is disposed
in a bracket housing according to various embodiments
of the disclosure. FIG. 11C is a partial cross-sectional
view illustrating an electronic device taken along line



27 EP 4 375791 A1 28

11C-11C of FIG. 11B according to various embodiments
of the disclosure.

[0087] With reference to FIGS. 11A to 11C, the elec-
tronic device 200 may include a bracket housing 215
(e.g., first housing) including a first surface 2151, a sec-
ond surface 2152 facing in a direction opposite to the first
surface 2151, and a side surface 2153 enclosing a space
between the first surface 2151 and the second surface
2152, and a sliding frame 260 slidably coupled to the
bracket housing 215. According to an embodiment, the
sliding frame 260 may include a plate 261 substantially
facing the first surface 2151 of the bracket housing 215,
and a sliding bar 262 extended from the plate 261 and
for supporting a rear surface of the support member (e.g.,
the support member 240 of FIG. 4). According to an em-
bodiment, the electronic device 200 may include an aux-
iliary cover 215a disposed to correspond to the first sur-
face 2151 of the bracket housing 215. According to an
embodiment, the plate 261 of the sliding frame 260 may
be disposed at the first surface 2151 between the first
surface 2151 of the bracket housing 215 and the auxiliary
cover 215a. According to an embodiment, the auxiliary
cover 215a may provide a flat surface for the flexible dis-
play 230 disposed thereon.

[0088] According to various embodiments, the drive
module 400 fixed to the side surface 2153 of the bracket
housing 215 may be exposed in a direction (Z-axis direc-
tion) in which the first surface 2151 faces through an
opening 2612 formed in the plate 261. According to an
embodiment, the auxiliary cover 215a may include a re-
ceiving hole 215b disposed at a position corresponding
to the drive module 400. According to an embodiment,
at least a portion of the drive module 400 fixed to the side
surface 2153 of the bracket housing 215 may be at least
partially received through the receiving hole 215b. For
example, the drive module 400 may be received through
the receiving hole 215b, but may be disposed to not con-
tact the flexible display 230 disposed thereon. Accord-
ingly, a stacking height of the drive module 400 is reduced
through partial reception of the drive module 400 through
the receiving hole 215b, thereby helping decrease in
thickness of the electronic device 200. In some embod-
iments, the auxiliary cover 215a may be replaced with a
receiving groove formed lower than the outer surface in-
stead of the receiving hole 215b.

[0089] FIG. 12A is a front perspective view illustrating
an electronic device in which a drive module is disposed
according to various embodiments of the disclosure. FIG.
12B is a rear perspective view illustrating an electronic
device in which a drive module is disposed according to
various embodiments of the disclosure. FIG. 12C is a
cross-sectional view illustrating an electronic device in a
slide-in state viewed along line 12C-12C of FIG. 12A ac-
cording to various embodiments of the disclosure. FIG.
12D is a cross-sectional view of an electronic device il-
lustrating a slide-out state according to various embodi-
ments of the disclosure.

[0090] Theelectronicdevice 2000of FIGS. 12Aand 12B
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illustrates an internal structure without the cover housing
(e.g., the cover housing 214 of FIG. 12C) and the flexible
display (e.g., the flexible display 230 of FIG. 12C).
[0091] In the electronic device 200 of FIGS. 12A to
12D, a disposition structure of the drive module 500 may
be substantially the same as the disposition structure of
the drive module 400, as described above, and repeated
descriptions may be omitted.

[0092] With reference to FIGS. 12A to 12D, the elec-
tronic device 200 (e.g., the electronic device 101 of FIG.
1) may include a bracket housing 215, a sliding frame
260 slidably coupled to the bracket housing 215, and a
drive module 500 disposed in the bracket housing 215
and the sliding frame 260. According to an embodiment,
the drive module 500 may include a first drive motor (e.g.,
the first drive motor 410 of FIG. 13B) including a first gear
(e.g., the first gear 411 of FIG. 13B) disposed to have a
series disposition structure in the bracket housing 215,
a second drive motor (e.g., the second drive motor 510
of FIG. 13B) including a second gear (e.g., the second
gear 511 of FIG. 13B), and a gear support member 420
including a third gear 421 (e.g., the second gear 421 of
FIG. 5A) gear-coupled to the first gear 411 and the sec-
ond gear511. According to an embodiment, the first drive
motor 410 and the second drive motor 510 may be driven
at the same time, and provide an improved driving force
to the gear support member 420. This may be advanta-
geous in the case that a repulsive force of the flexible
display 230 increases as the thickness of the electronic
device 200 becomes thinner; thus, a high driving force
is required.

[0093] According to various embodiments, the drive
module 500 may include a motor FPCB 520 (e.g., the
third portion 523 of FIG. 13A) electrically connected to
the first drive motor 410 and the second drive motor 510.
According to an embodiment, the motor FPCB 520 may
be electrically connected to a motor PCB 550 disposed
in the first space 2101 of the first housing 210. According
to an embodiment, the motor PCB 550 may be electrically
connected to the substrate 250 disposed in the first space
2101 through a connector FPCB 551. In some embodi-
ments, the motor FPCB 550 may be directly electrically
connected to the substrate 250 disposed in the first space
2101.

[0094] FIGS. 13A and 13B are diagrams illustrating a
drive module according to various embodiments of the
disclosure.

[0095] With reference to FIGS. 13A and 13B, the drive
module 500 may include a first drive motor 410, a second
drive motor 510 disposed to have a series disposition
structure with the first drive motor 410, and a gear support
member 420 disposed to simultaneously receive a driv-
ing force of the first drive motor 410 and the second drive
motor 510. According to an embodiment, the first drive
motor 410 may include a first motor unit 410a, a first
deceleration unit 410b connected to the first motor unit
410a, and a first gear 411 (e.g., pinion gear) rotatably
coupled through the first deceleration unit 410b. Accord-
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ing to an embodiment, the second drive motor 510 may
include a second motor unit 510a, a second deceleration
unit 5 10b connected to the second motor unit 510a, and
a second gear 511 (e.g., pinion gear) rotatably coupled
through the second deceleration unit 510b. According to
an embodiment, the first drive motor 410 and the second
drive motor 510 may be supported through one motor
bracket 530. According to an embodiment, the first drive
motor 410 and the second drive motor 510 may have a
left-right symmetric series disposition structure based on
the motor bracket 530. According to an embodiment, the
gear support member 420 may include a third gear 421
(e.g., the second gear 421 of FIG. 6A) slidably coupled
to the motor bracket 530 in a designated direction (e.g.,
the X-axis direction or the -X-axis direction of FIG. 13A),
and gear-coupled to the first gear 411 and the second
gear 511 to be disposed to receive a driving force. In
some embodiments, the first drive motor 410 and the
second drive motor 510 may be simultaneously coupled
in opposite directions of one gear (e.g., pinion gear).
[0096] According to various embodiments, the drive
module 500 may include a motor FPCB 520 slid-out from
the first drive motor 410 and the second drive motor 510.
According to an embodiment, the motor FPCB 520 may
include a first portion 521 electrically connected to the
first drive motor 410, a second portion 522 extended from
the first portion 521 and electrically connected to the sec-
ond drive motor 510, and a third portion 523 branched
to a designated length between the first portion 521 and
the second portion 522. According to an embodiment,
the third portion 523 may be electrically connected to a
substrate (e.g., the substrate 250 of FIG. 12C) of the
electronic device 200. According to an embodiment, the
third portion 523 may be disposed in a manner of passing
through at least a portion of the motor bracket 530.
[0097] FIG. 14Ais a partial perspective view illustrating
a bracket housing in which a drive module is disposed
according to various embodiments of the disclosure. FIG.
14B is a partial cross-sectional perspective view illustrat-
ing a bracket housing viewed along line 14B-14B of FIG.
14A according to various embodiments of the disclosure.
[0098] With reference to FIGS. 14A and 14B, the drive
module 500 may be fixed to the bracket housing 215.
According to an embodiment, the bracket housing 215
may include a first surface 2151, a second surface 2152
facing in a direction opposite to the first surface 2151,
and a side surface 2153 enclosing a space between the
first surface 2151 and the second surface 2152. Accord-
ing to an embodiment, the drive module 500 may be dis-
posed at the side surface 2153 of the bracket housing
215 through the receiving part 2154 formed to be lower
than the side surface 2153. For example, the first drive
motor 410 may be fixed to the side surface 2153 of the
bracket housing 215 through the first dummy bracket
440. According to an embodiment, the second drive mo-
tor 510 may be fixed to the receiving part 2154 provided
at the side surface 2153 of the bracket housing 215
through the second dummy bracket 540. According to an
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embodiment, because the motor bracket 530 supports
the first drive motor 410 and the second drive motor 510,
the drive module 500 may be fixed to the bracket housing
215 by only a fixing structure of the first dummy bracket
440 and the second dummy bracket 540. In some em-
bodiments, the motor bracket 530 may also be fixed to
a side surface of the bracket housing 215.

[0099] According to various embodiments, the elec-
tronic device 200 may include an electrical connection
structure for electrically connecting the drive module 500
and the substrate 250 of the electronic device 200. Ac-
cording to an embodiment, the electrical connection
structure may include a motor PCB 550 electrically con-
nected to the third portion 523 of the motor FPCB 520
and disposed at the second surface 2152 of the bracket
housing 215, and a connector FPCB 551 for electrically
connecting the motor PCB 550 and the substrate 250 of
the electronic device 200. According to an embodiment,
the motor PCB 550 may include a motor driver IC and/or
aDCDC IC. According to an embodiment, the motor PCB
550 may be electrically connected to the substrate 250
of the electronic device 200 disposed at the second sur-
face 2152 of the bracket housing 215 through the con-
nector FPCB 551. According to an embodiment, the mo-
tor PCB 550 may be disposed in a space between the
first battery 2511 and the second battery 2512 atthe sec-
ond surface 2152 of the bracket housing 215, thereby
helping to secure an efficient disposition structure.
[0100] According to various embodiments, the elec-
tronic device (e.g., the electronic device 200 of FIG. 5A)
may include a first housing (e.g., the first housing 210 of
FIG. 5A), a second housing (e.g., the second housing
220 of FIG. 5A) slidably coupled to the first housing, a
flexible display (e.g., the flexible display 230 of FIG. 5A)
expanded or contracted based on a sliding-out or slide-
in movement of the first housing, a support member (e.g.,
the support member 240 of FIG. 5A) configured to sup-
port at least part of the flexible display and disposed at
a rear surface of the flexible display, at least one drive
motor (e.g., the drive motor 410 of FIG. 6A) disposed in
the first housing and fixed by at least one bracket (e.g.,
the motor bracket 430 of FIG. 6A) and including a first
gear 411, and a second gear (e.g., the second gear 421
of FIG. 6A) disposed in the second housing and disposed
to engage with the first gear, wherein the first housing
may be configured to slide-in or slide-outbased on driving
by engaging the first gear with the second gear, when
the drive motor is driven.

[0101] According to various embodiments, the second
gear may be disposed in a gear support member, and
the drive motor may be fixed in at least two different di-
rections through the at least one bracket, and the gear
support member may be slidably coupled to the at least
one bracket.

[0102] According to various embodiments, the first
housing may include a bracket housing (e.g., the bracket
housing 215 of FIG. 4) including a first surface (e.g., the
first surface 2151 of FIG. 4) facing the flexible display, a
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second surface (e.g., the second surface 2152 of FIG.
4) facing in a direction opposite to the first surface, and
a side surface (e.g., the side surface 2153 of FIG. 4)
enclosing a space between the first surface and the sec-
ond surface in the slide-out state, wherein the at least
one drive motor may be disposed at the side surface.
[0103] According to various embodiments, the at least
one drive motor may be at least partially received in a
receiving part (e.g., the receiving part 2154 of FIG. 8B)
formed to be lower than the side surface at the side sur-
face.

[0104] According to various embodiments, the atleast
one drive motor may be disposed not to be higher than
the first surface and/or the second surface in the receiving
part.

[0105] According to various embodiments, the atleast
one bracket may include a motor bracket (e.g., the motor
bracket 430 of FIG. 6A) coupled to one end of the atleast
one drive motor and configured to receive the first gear,
and a dummy bracket (e.g., the dummy bracket 440 of
FIG. 6A) coupled to the other end of the drive motor.
[0106] According to various embodiments, the motor
bracket may include a body (e.g., the body 431 of FIG.
6A) coupled to the at least one drive motor and the first
gear, and a fixing part (e.g., the fixing part 435 of FIG.
6A) extended from the body, wherein the fixing part may
be fixed through a fastening member (e.g., the fastening
member S of FIG. 8B) fastened in the first direction at a
first stepped part (e.g., the first stepped part 2155 of FIG.
8B) formed to be lower than the side surface.

[0107] According to various embodiments, the dummy
bracket may be fixed through a fastening member fas-
tened in a second direction perpendicular to the first di-
rection at a second stepped part (e.g., the second
stepped part 2156 of FIG. 8B) formed to be lower than
the first surface.

[0108] According to various embodiments, the body
may include a space (e.g., the space 432 of FIG. 6A) for
receiving the firstgear, and be rotatably disposed through
ashaft (e.g., the shaft4111 of FIG. 6A) penetrating a first
through hole (e.g., the first through hole 433a of FIG. 6A)
and a second through hole (e.g., the second through hole
433b of FIG. 6A) formed at left and right sides based on
the space.

[0109] According to various embodiments, the elec-
tronic device may include an opening (e.g., the opening
434 of FIG. 6A) formed through the space and configured
to protrude at least a portion of the first gear to the outside
of the motor bracket, wherein at least a portion of the first
gear protruded through the opening may be gear-coupled
to the second gear of the gear support member, and.
[0110] According to various embodiments, the gear
support member may be slidably coupled to a guide
groove (e.g., the guide groove 436 of FIG. 6E) formed in
the body.

[0111] According to various embodiments, the elec-
tronic device may further include a friction reduction
structure disposed between the gear support member
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and the guide groove.

[0112] According to various embodiments, the elec-
tronic device may further include an auxiliary cover (e.g.,
the auxiliary cover 215a of FIG. 11C) disposed at the first
surface and at least partially including a receiving hole
(e.g., the receiving hole 215b of FIG. 11C) between the
bracket housing and the flexible display, wherein at least
a portion of the drive motor may be disposed to be re-
ceived in at least a portion of the receiving hole.

[0113] According to various embodiments, the second
gear may be formed through a plurality of through holes
(e.g., the through holes 422 of FIG. 9B) formed at pre-
determined intervals in the gear support member, and
the gear support member may be disposed to be sup-
ported through at least a portion (e.g., the support 2611
of FIG. 9A) of the second housing.

[0114] According to various embodiments, the at least
one drive motor may include a first drive motor (e.g., the
first drive motor 410 of FIG. 14A) and a second drive
motor (e.g., the second drive motor 510 of FIG. 14A)
disposed with the at least one bracket interposed there-
between, wherein the first drive motor and the second
drive motor may be disposed in parallel along a rotation
axis.

[0115] According to various embodiments, the second
gear of the gear support member may simultaneously
receive a driving force of the first drive motor and the
second drive motor.

[0116] According to various embodiments, an elec-
tronic device may include a first housing; a second hous-
ing slidably coupled to the first housing; a flexible display
configured to expand or contract based on a sliding-out
or slide-in movement of the first housing; a support mem-
ber configured to support at least a portion of the flexible
display and disposed at a rear surface of the flexible dis-
play; atleast one drive motor disposed in the first housing
and fixed by at least one bracket, and including a first
gear; and a gear support member disposed in the second
housing and including a second gear disposed to engage
with the first gear, wherein the drive motor may be fixed
in atleast two different directions through the atleastone
bracket, and the gear support member may be slidably
coupled to the at least one bracket.

[0117] According to various embodiments, an elec-
tronic device may include a first housing including a first
space; a second housing slidably coupled to the first
housing and including a second space connected to the
first space; a flexible display connected to the first hous-
ing according to a sliding movement of the second hous-
ing, and having a slide-in state at least partially received
in the second space or a slide-out state at least partially
withdrawn from the second space; and a drive motor dis-
posed in at least a portion of a first section in which a
portion visible from the outside of the flexible display and
a portion entered into the second space and invisible
from the outside are overlapped and configured to drive
the second housing to be slidable from the first housing,
when the flexible display is viewed from above, in the
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slide-in state.

[0118] According to various embodiments, the first
gear may include a pinion gear rotatably coupled through
the at least one drive motor, and the second gear may
include a rack gear formed in the gear support member
and gear-coupled to the pinion gear.

[0119] According to various embodiments, an elec-
tronic device (e.g., the electronic device 200 of FIG. 5A)
may include a first housing (e.g., the first housing 210 of
FIG. 5A) including a first space (e.g., the first space 2101
of FIG. 5A), a second housing (e.g., the second housing
220 of FIG. 5A) slidably coupled to the first housing and
including a second space (e.g., the second space 2201
of FIG. 5A), a flexible display (e.g., the flexible display
230 of FIG. 5A) connected to the first housing and having
a slide-in state at least partially received in the second
space or a slide-out state at least partially slid-out from
the second space according to a sliding movement of the
second housing, and a drive motor (e.g., the drive motor
410 of FIG. 5A) disposed in at least a portion of a first
section in which a portion visible from the outside of the
flexible display and a portion slid-in in the second space
to be invisible from the outside are overlapped and con-
figured to drive the second housing to be slidable from
the first housing, when the flexible display is viewed from
above, in the slide-in state.

[0120] Accordingto various embodiments, in the slide-
in state, when the flexible display is viewed from above,
the electronic device may further include a second sec-
tion in which a portion visible from the outside of the flex-
ible display and a portion slid-in at the second space of
the second housing to be invisible from the outside are
not overlapped, and include a bracket housing including
afirst surface facing the flexible display, a second surface
facing in a direction opposite to the first surface, and a
side surface enclosing a space between the first surface
and the second surface in the slide-out state, and the
drive motor may be disposed at the side surface.
[0121] According to various embodiments, the elec-
tronic device may include a drive module configured to
slidably move the second housing from the first housing,
wherein the drive module may include a drive motor fixed
through at least one bracket in the first space and includ-
ing a first gear, and a gear support member including a
second gear disposed to be gear-coupled to the first gear
in the second space, wherein the drive motor may be
fixed in at least two different directions through the at
least one bracket, and the gear support member may be
coupled through the at least one bracket.

[0122] According to various embodiments, the first
gear may include a pinion gear rotatably coupled through
the at least one drive motor, and the second gear may
include a rack gear formed in the gear support member
and gear-coupled to the pinion gear.

[0123] The embodiments of the disclosure disclosed
in this specification and the drawings merely present spe-
cific examples in order to easily describe the technical
contents according to embodiments of the disclosure and
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to help understanding of the embodiments of the disclo-
sure, and they are not intended to limit the scope of the
embodiments of the disclosure. Therefore, all changes
or modified forms derived based on the technical idea of
various embodiments of the disclosure in addition to the
embodiments disclosed herein should be construed as
being included in the scope of various embodiments of
the disclosure.

Claims
1. An electronic device, comprising:

a first housing;

a second housing slidably coupled to the first
housing;

a flexible display configured to expand or con-
tractbased on a sliding-out or slide-in movement
of the first housing;

a support member configured to support at least
a portion of the flexible display and disposed at
a rear surface of the flexible display;

at least one drive motor disposed in the first
housing, fixed by at least one bracket, and in-
cluding a first gear; and

a second gear disposed in the second housing
and disposed to engage with the first gear,
wherein the first housing is configured to slide-
in or slide-out based on the first gear and the
second gear being driven with engaged with
each other when the drive motor is driven.

2. The electronic device of claim 1, wherein the second
gear is disposed in a gear support member, and

the drive motor is fixed in at least two different
directions through the at least one bracket, and
the gear support member is slidably coupled to
the at least one bracket.

3. The electronic device of claim 1, wherein the first
housing comprises a bracket housing including a first
surface facing the flexible display in the slide-out
state, a second surface facing in a direction opposite
to the first surface, and a side surface enclosing a
space between the first surface and the second sur-
face, and
the at least one drive motor is disposed at the side
surface.

4. The electronic device of claim 3, wherein the at least
one drive motor is at least partially received in a re-
ceiving part formed to be lower than the side surface
at the side surface.

5. The electronic device of claim 4, wherein the at least
one drive motor is disposed not higher than the first
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surface and/or the second surface in the receiving
part.

The electronic device of claim 3, wherein the at least
one bracket comprises a motor bracket coupled to
one end of the at least one drive motor and config-
ured to receive the first gear, and a dummy bracket
coupled to the other end of the drive motor.

The electronic device of claim 6, wherein the motor
bracket comprises a body coupled to the atleastone
drive motor and the first gear, and a fixing part ex-
tended from the body, and

the fixing part is fixed through a fastening member
fastened in a first direction in a first stepped part
formed to be lower than the side surface.

The electronic device of claim 7, wherein the dummy
bracket is fixed through a fastening member fas-
tened in a second direction perpendicular to the first
direction in a second stepped part formed to be lower
than the first surface.

The electronic device of claim 7, wherein the body
comprises a space configured to receive the first
gear, and is rotatably disposed through a shaft con-
figured to penetrate afirst through hole and a second
through hole formed at left and right sides based on
the space.

The electronic device of claim 9, further comprising
an opening formed through the space and configured
to protrude at least a portion of the first gear to the
outside of the motor bracket,

wherein at least a portion of the first gear protruded
through the opening is gear-coupled to the second
gear.

The electronic device of claim 10, wherein the gear
support member is slidably coupled to a guide
groove formed in the body.

The electronic device of claim 11, further comprising
a friction reduction structure disposed between the
gear support member and the guide groove.

The electronic device of claim 3, further comprising
an auxiliary cover disposed at the first surface be-
tween the bracket housing and the flexible display
and at least partially including a receiving hole,
wherein at least a portion of the drive motor is dis-
posed to be received in at least a portion of the re-
ceiving hole.

An electronic device, comprising:

a first housing;
a second housing slidably coupled to the first
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36

housing;

a flexible display configured to expand or con-
tractbased on a sliding-out or slide-in movement
of the first housing;

a support member configured to support at least
a portion of the flexible display and disposed at
a rear surface of the flexible display;

at least one drive motor disposed in the first
housing, fixed by at least one bracket, and in-
cluding a first gear; and

a gear support member disposed in the second
housing and including a second gear disposed
to engage with the first gear,

wherein the drive motor is fixed in at least two
different directions through the at least one
bracket, and

the gear support member is slidably coupled to
the at least one bracket.

15. An electronic device, comprising:

a first housing including a first space;

a second housing slidably coupled to the first
housing and including a second space connect-
ed to the first space;

a flexible display connected to the first housing
according to a sliding movement of the second
housing and having a slide-in state at least par-
tially received in the second space or a slide-out
state atleast partially withdrawn from the second
space; and

a drive motor disposed in at least a portion of a
first section in which a portion visible from the
outside of the flexible display and a portion en-
tered into the second space to be invisible from
the outside are overlapped, when the flexible
display is viewed from above, in the slide-in
state, and configured to drive the second hous-
ing to be slidable from the first housing.
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