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(37) ABSTRACT

A display device includes a first body and a second body, a
hinge part disposed between the first body and the second
body and connecled 1o the irst body and the second body,
a supporl plate conneeled 1o the first body and the second
body. and a display pancl attached 10 the support plate. The
second body includes a first part and a second part that are
slidably engaged, and the second part of the second body
slides out from the first part ol the sccond body.
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1
DISPLAY DEVICE

CROSE-RVFERENCT TO RELATED
APPLICATION(S)

This application claims priority to and benefits of Korean
Patent Application No. 10-2020-0146272 vnder 35 T1.5.C.
§ 1149, filed on Nov. 4. 2020 in (he Korean Inielleciual
Property Office. the entire contents ol which are incorpo-
rated herein by reference.

BACKGROUND
(1) lechnical Picld

This disclosure relates to a display device, and more
particularly lo a display device having a [lexible structure
capable of folding. hending. streiching, sliding, andfor the

like.
(b)Y Description of the Relaied Ari

Ilectronic devices, such as mobile phones, tablels, mul-
rimedia players, and televisions, include display devices for
displaving images. Each of the display devices includes a
display pancl that implemenis a screen displaying an image.
Ilexible display devices capable of deformation such as
bending, folding, rolling, and stretching by wsing flexible
substrates for their display panels have been developed.

Among flexible display devices, a display device may be
lolded and unfolded like a book. The display device has an
advaniage ol being able 1o be folded and compactly carried.
and when used, it may be unfolded to enjov a wide screen.

The above intormation disclosed in this background of the

technology section is, in part, intended to provide vsetul 2

background for understanding the technology. [Towever. this
bhackground of the cchnology scetion may alse include
ideas, concepts, or recognitions that were not part of what
was known or appreciated by those skilled in the pertinent
arl prior 1o a corresponding cellective iiling daic ol the
subject matler disclosed herein.

SUMMARY

I:mbodiments have heen made in an ellort 1o provide a
display device capable of exposing a portion ol a screen in
a tolded state.

In an embodiment, a display device may include a first
bhody and a second body. a hinge part disposed between the

lirst body and the second body and connecled 1o the first =

hody and the second body. a support plate comneeted Lo the
first bodv and the second body; and a display panel con-
nected to the support plate. The second body may include a
first part and a second part thal are slidably engaged, and the

sccond part of the second body may shide out [rom the first s

part of the second body.

The display panel may include screen which mayv be
exposed in case that the second part of the second body
slides oul [rom the first part of the sceomd body.

The first body may include 2 first set plate and the sceond
body may include a second set plate. The second set plate
may include a first part and a second part respectively
correspomding 10 (he (irst part of the sceond body and the
scecond part of the second body. The support plate may be
connected 1o the first set plaie and the second part ol the
second set plate, and the support plate may not be connected
1o the first part of the second set plate.

"
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The support plate may include a first flat portion, a second
lat portion, and a bhendable portion disposed between the
first flat portion and the sccond (lat portion. The first at
portion may be connected o the [irst set plate. the sceond [at
portion may be connected to the second part of the second
set plate, and the bendable portion may not be connected to
the first set plate and not connected 1o the second set plate.

The bendable poriion may be bent with respect 10 a
bending shali in a lolded siate where the lirst body and the
sceond body lace cach other. The bending shali may move
in a sliding direction in case that the second part of the
second body slides out trom the first part of the second body,

A bent area of the bendable portion may move toward the
first flat portion in casc that the sceond part of the sceond
body slides out [rom the first part ol the sceomd body.

A moving distance of the bending shall may be hall of a
distance at which the second part of the second body slides
out in case that the second part of the second body slides out

y from the first part.

Avregion of the display panel conneeted 1o the second al
parl may be exposed in case that the sceond part ol the
second body slides out trom the first part of the second body.

A distance between the first part of the second set plate
and the second part of the second ser plate may increase in
case thal the sccond part of the second body slides out [rom
the first part of the socond body.

The hinge part may include a shaft and hinges. The hinges
may include a first hinge connected to the shatt and the first
sel plale, and a second hinge connecled to the shall and the
first parl of the sccond sct plate.

In an embodiment, a display device may include 2 (irst
bady, a second body including a first part and a second part
that are slidably engaged, a display panel disposed on the
first body and the sceond body. and a support plale having
a [irst surlace lacing the display pancl and a sceond surface
facing an opposile direction o the first surlace. ‘The first
surtace of the support plate may be connected to the display
panel, and the second surface of the support plate may be
conneeled (o the iirst body and the second part ol the second
body. and the scaond surface ol the support plale may nol be
connected to the first part of the second body.

The first body may include a first set plate and the second
body may include a second set plate. The second set plate
may include a [irst part and a scecond part respectively
corresponding o the first parl ol the second body and the
second part of the second body. The support plate may be
connected to the first set plate and the second part of the
seeond sel plate, and the support plate may not be comected
{0 the [irst part of the second sel plate.

The support plale may include a first [lat portion. a sceond
flat portion, and a bendable portion disposed between the
first flat portion and the second flat portion. The first flat
portion may be connected to the (irst sel plate. the second Nat
portion may he conneeted o the second part of the seeond
set plate, and the bendable portion may not be connected to
the first set plate and not connected 1o the second set plate.

The bendable portion may be bent with respect 10 a
bending shafi in a folded siate where the first body and the
seeond bady lce cach other. The bending shall may mowve
in a sliding direction in case that the second part of the
second body slides out trom the first part of the second body.

Avbent arca ol the bendable poriion may move loward the
first flat portion in case that the second part of the seeond
body slides oul [rom the first part ol the sceomd body.

A moving distance of the bending shatt may be halt of a
distance at which the second part of the second body slides
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out in case that the second part of the second body slides out
from the first part of the sceond body.

Aregion ol the display panel eomnected o the second flat
part may be exposcd in case that the second part of the
second body slides out from the first part of the second body.

A distance between the first part of the second set plate
and the second part of the second set plate may increase in
case that the second part ol the second body slides out rom
the lirst part ol the second body.

The display device may further include a hinge part
connected to the first body and the second body, and the
hinge part may weclude a shatt and hinges. The hinges may
inelude a first hinge connected 1o the shaft and the first set
plate. and a sceond hinge comnected o the shalt and (he first
part of the sceond set plate.

‘The lirst part of the second body may include a wing and
a guide that are perpendicular 10 each other, and the second
part of the second bady may include a wing and a guide that
are perpendicular to each other. An inner surtace of the wing
of the second part may contacl an ouler surface ol the wing
of the 1irst part. and an ouwter surlace of the guide of the
sccond parl may conlacl an imner surlace of the guide ol the
first pact.

According 1o the embodiments, the display device may
cxpose a portion of the sereen in a folded state. Other
advanlageous effeets may be recognized throughout the
specilication.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspeets and leatures ol (the disclosure
will become more apparent by describing in detail embodi-
ments thereof with reterence 1o the artached drawings, in
which:

FIG. 1, FIG. 2, and FIG. 3 each illusirate a schematic
perspective view and a schemaltic boltom view of a display
device according 10 an embodiment.

I"I¢7. 4 illusirales 2 schematic exploded perspective view
of'a display device according to an embodiment.

FIG. 5 illnstrates o schematic exploded perspective view
ot a body and a hinge part according to an embodiment.

IICr. 6, VIR 7. and PICE. 8 cach illustrate a schemalic
cross-sectional view showing a folding stale in a display
device according 10 an embodiment.

FIG. 9, FIG. 10, and FIG. 11 each illustrate schematic
cross-sectional views showing partially sliding, states in a
digplay according to an embodiment.

PICr. 12, PIG 13, and FIG. 14 cach illusirale schemalic 5

cross-scelional views showing a complete sliding staie in a
display according to an embodiment.

FIG. 15 illustrates a schematic cross-sectional view show-
ing 4 stacked structure of a display panel according 1o an
embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The disclosure will he deseribed more Tully hereinalier
with reference to the accompanying drawings, in which
embodiments are shown, This disclosure mav, however, be
embodied in different Torms and should not be construed as
limited 10 the embodiments set forth herein, Rather, these
embodimenis are provided so thal this disclosure will be
thorough and complete, and will fully convey the scope of
the disclosure to those skilled in the at.
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In the drawings, sizes, thicknesses, ratios, and dilnensions
ol the clemenis may be exaggerated [or case of descriplion
and [or clarity. Like numbers reler 1o like elements through-
out.

It will be understood that, although the terms first, second,
etc., may be vwsed herein 1o describe various elements, these
clements should not be limited by these lerms. These werms
are only used to distinguish one element from another
element. For example, a first element may be referred 1o as
a second element, and similarly, a second element may be
referred 10 as a first element without departing from the
scope of the disclosurc.

It will be understood that when an element such as a layer,
filn, area, or substrate is referred 1o as being, “on™ ancther
element, it can be directly on the other element or interven-
ing clements may also be present. In contrast. when an
clement is referred o as being “direetly on™ another clement,
there are no intervening clemenlts present. The spatially
relative terms  “below™, “beneath”, “lower”, “above”,
“upper”, or the like, may be vsed herein for ease of descrip-
tion Lo deseribe the relations between one element or com-
ponent and another clement or component as illustrated in
the drawings. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device i use or operation, in addition to the orientation
depicted in the drawings. l'or example. in the case where a
device illustrated in the drawing is tumed over. the device
positioned “below™ or “beneath” another device may be
placed “above™ another device. Accordingly, the illustrative
lerm “below™ may include both the lower and upper posi-
tions. The device may alse be oriented in other directions
and thus (he spatially relative (erms may be interpreied
differently depending on the orientations.

In the specification, unless explicitly described to the
conbrary. the word “comprise” and variations such as “com-
priscs™ or *comprising” will be understood 10 imply the
mclusion of stated clements bul not the exclusion of any
other elemenrs.

In the specification, “connected™ means that two or more
components arenol only direetly connected. bul two or more
componenis may be connected indireetly through other
compeonents, phyvsically connected as well as being electri-
cally connected, or it may be referred to by different names
depending on the location or function, bur may include
commeeling cach ol parts thal are substantially integral 1o
cuch olher.

In the drawings, sipns “xX”, “¥", and “z” are used 1o
indicate directions, wherein X is nsed for indicating a first
direction, y is used lor indicating a sceond direction that is
perpendicular to the first direction, and « is used for indi-
cating a third direetion that is perpendicular o the [first
direction and the second direction. The first direction x, the
second direction v, and the third direction z may correspond
10 a horivontal direction. a vertical direction, and a thickness
direction of the display device, respectively.

Unless otherwise described in the specification, “overlap-
ping” indicates overlapping in a plan view, and indicates
overlapping in the third direction z. The terms “overlap™ or
“overlapped™ mean that a first object may be above or helow
or 1o a side ol a second object. and viee versa, Additionally,
the term “overlap™ may include laver, stack, face or facing,
extending over, covering, or partly covering or any other
suilable term as would be appreciated and understood by
those of ordinary skill in the art.

I'he terms “Tace™ and “lacing” mean that a st clement
may directly or indirectly oppose a second element. Ina case
in which a third element intervenes between the first and
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second element, the first and second element may be under-
stood a8 being indireetly opposed to one another. although
still facing cach other.

“Aboul” or “approximately™ as used herein is inclusive ol
the stated value and means within an acceptable range of
deviation for the particular value as determined by one of
ordinary skill in the art. considering the measurement in
gueslion and the error associaled with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For example, “about” may mean within one or
more standard deviations, or within =30%, 20%, 10%, 5% of
the stated value.

Unless otherwise defined. all terms (including iechnical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which the disclosure pertains. 11 will be [urther understood
that werms. such as those defined in commonly used diction-
aries. should be interpreled as having a meaning thal is
consistent with their meaning in the context of the relevant
art and will not be interpreted in an idealized or overly
lormal scnse unless expressly so defimed herein,

PICr. 1, VIR 20 and PICE. 3 cach illustrate a schemalic
perspective view and a bottom view of a display device 1
according to an embodiment. FIG, 1 illustrates an vntolded
state of the display device 1, FIG. 2 illustrates a folded state
of the display device 1, and FIG. 3 illustrates a [olded and
slid stale ol the display device 1.

The display device 1 may be an electronic device that
eludes a main funetion of displaying an image. The display
device 1 may be implemented as, e.g., an clectronic device
such as 1 smarlphone. a mobile phone. a lablel, a multimedia
player, or a game console, or may be applicd 10 such an
electronic device.

Ag illustrated in FIG, 1, the display device 1 mayv be
generally fatly unlolded. The display device 1 may include
a [irst Mlal arca 11, a sccond [lat arca 12, and a bendable arca
13 belween the first lat arca 11 and the sceond flat area 12.
The bendable area 13 is an area that is bent when the display
device 1 is folded, and the first flat area 11 and the second
flat arca 12 are areas thal are nol boent when the display
device 1 1s [olded. The bendable arca 13 may be bent around
an axis that is parallel to the second direction v.

Although one bendable area 13 is illustrated, the display
device 1 mav include multple bendable areas 13 that are
spaced apart [rom each other, can be bent with dillerent radii
ol curvature, or can be bent around different hending axes.
Although the bendable area 13 is illustrated to be positioned
approximately at a center of the display device 1, the
position and widih of the bendable arca 13 ol the display
device 1 may be changed in the embodiments.

‘The display device 1 includes a body 100, The body 1040
may be referred 10 as a set, a set framme, or a housing. The
body 100 may form overall appearance ot the display device
1. and various components constituling the display device 1.

such as a processor. a memory. a driving device. a prinied s

circuit board, a battery, a communication module, a speaker,
and various sensors, may be accommodated therein. The
body 100 may include a first body 110 corresponding to the
first [t arca 11 and a second body 120 corresponding 1o the
sccond Mat area 12, The [irst body 110 and the seeond body
120 may form a pair with each other. The second hody 120
may include a first part 121 and a second part 122 that are
slidably cngaged with cach other.

The display device 1 includes @ hinge part 2000 The hinge
part 200 may be connecled (or attached) 1o the body T,
The hinge part 200 is connected (or attached) to the first
body 110 and the second body 120 to allow the display

l
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device 1 10 be folded and unfolded. When the display device
1 is [olded, the Tirst body 110 and (he scecond body 120 may
lace cach other. while when the display deviee 1 is unlolded,
the 1irst body 110 and the sceomd body 1200 may be disposed
in parallel. The hinge part 200 may serve as a rotation axis
of the bendable area 13, and may allow the bendable area 13
o be benl. Accordingly, the display device 1 may bhe
generally delormed between lolding and unlolding.

The display device 1 includes a display panel 300 which

y inclodes a screen SR on which an image is displaved. The

screen SR may correspond to a display area in which pixels
are arranged in the display panel 300, The bendable arca 13
may be positioned across the sereen SRoin the second
direction v.

Ag illustrated in FIG. 2, the display device 1 may be
folded such that portions of the screen lace cach other. ic.,
a screen portion of the (irst flat arca 11 and a sereen porlion
ol the second [Tal area 12 [ace cach other. Inoa lolded stale,
a sereen area of the bendable area 13 may be covered. When

y the first Hat area 11 and the second flat area 12 are substan-

tially the same, the enlire sereen SR may be covered by the
body 100 ol the display device 1 in the [olded siate.

Ag illustrated in FIG. 3, the second flat area 12 (or the
second body 120 may be expanded in the folded state 1o
expose a portion of the sereen SR, The exposed screen SR
may be a part of the sereen portion ol the sccond Mal arca 12,
The sceond body 120 may include a {irst part 121 and a
second part 122 that are slidably engaged with each other 1o
expand the second flat area 12, For example, when the
seeond part 122 slides oul from the first part 121 (herein-
alier, relomed 1o as a “slide-out stale™). the scoond (lal arca
12 may cxpand in a first direetion x. In case that the second
part 122 completely slides out, a width of the second flat area
12 mav increase from about 1.3 times to about 1.7 times, for
example, aboul 1.5 times. than belore sliding. As the second
part 122 slides oul. an arca of the sereen S8R o be exposed
may gradually increase. In casce (hat the sceond part 122
completely slides out to a designed range, aboutr 30% 1o
about 70%, for example, about 50%, of the screen portion of
the sceond Tat area 12 may be exposed, and aboul 13%, o
aboutl 35%,, for cxample, about 25%,, of the enlire sereen SR
may be exposed. When the second flat area 12 is expanded,
the first flat area 11 may maintain an original area. A
mechanism by which the screen SR is exposed when the
seeond part 122 slides out will be deseribed later.

The display device 1 may include a camera CM. "The
camera CM may be positioned on the body 100, for
example, the first body 110, and may be a rear-facing camera
in which a lens is exposcd 1o an opposite side o the sereen
SR

In case that the display device 1 is unfolded as illustrated
in FIG. 1, the display panel 300 is activated to display an
image on the screen SR. In case that the display device 1 is
folded as illustrated in 1°1CE. 2, the display pancl 300k may be
deactivated. In case thatl the display device 1 slides out ag
illustrated in FIG. 3, the display panel 300 is activated 10
display an image on the exposed screen SR. Accordingly, a
user may use the rear-facing camera as a self~camera like a
normal [ront-facing camera by pointing a lens of the camera
CM und the exposed sereen S8R loward themselves in the
slide-out state, and an image captured by the camera may e
checked through the exposed screen SR,

As described above. there are al least the [ollowing
advantages by providing (he sereen SR in a slide mamer
while the display device 1 15 [olded. A froni-lacing camera
may be positioned at a same side as the screen SR (1., the
tront side) by sacrificing a portion of a front area where the
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screen SR is positioned, or self-photopraphing or video
calling may be possible with the rear-lacing camera CM and
the fronl sereen SR even when an additional sereen s not
disposed al an opposile side o the sereen SR, for example.
i1 a rear area of the first body 110. Since it is not necessary
1o place the camera in front of the display device 1, cost may
he reduced. and a front surlace of the display device 1 may
he designed (o be substantially 1illed with the sereen SR, An
inage may be displayed by exposing the screen SR posi-
tioned therein even in the folded state without untolding the
display device 1, and a message, a time, and the like
displayed (hrough the image may be checked. for example.

I'ICr. 4 illusirales 2 schematic exploded perspective view
of the display device 1 according to an embodiment, and
FIG. 5 illustrates a schematic exploded perspective view of
the body 100 and the hinge part 2000 according o an
embodiment.

Referring Lo VG 4 and FIG. 5. the display device 1 may
inchude the body 100, the hinge part 200, the display panel
300, and a supporting plate 400,

The body 10 may include the first body 110 and the
sccond body 1200 The first body 110 may include a lirst set
plate 130, and the second body 120 may include a second set
plate 140, Each of the first set plate 130 and the second set
plate 140 may provide a flat upper surtace of the body 100,
The second sel plate 140 may include a first part 141 and a
sccond part 142 that are separated from each other. lidges ol
the first part 141 and the second part 142 of the second set
plate 140 mav contact each other even in the folded state

without unlolding the display deviee 1. lacing edges ol the 3

first part 141 and the second part 142 may be separaled [rom
cach other in a stale where the display device 1 s [olded and
slides out. As the second flat area 12 expands after the
display device 1 is folded, a distance between the first part
141 and the second part 142 may gradually increase.

The first part 121 {of the sceond body 1207 may include
a first wing 1211 and a (irst guide 1212, and the sccond part
122 may include a second wing 1221 and a second guide
1222, in order for the first part 121 and the second part 122
ol (he second body 120 o be slidably engaged. The first
wing 1211 and the (irst guide 1212 may be substantially
vertical, and the second wing 1221 and the second guide
1222 mav be substantially vertical. An inner surface of the
second wing 1221 of the second part 122 may contact an
outer surface of the first wing 1211 of the first part 121, and
an ouler surlace ol the sceond guide 1222 of the second part
122 contact an inner surtace of the first guide 1212 of the
first part 121. When sliding cut or sliding back in, the second
parl 122 may accuralely slide in a dircetion due o the

contacl between components ol the first part 121 and the s

sceond part 122,

In another example, the outer surface of the second wing
1221 of the second part 122 may be configured 10 closely
contacl the inner surface of the [first wing 1211 ol the first

part 121, and the inner surface of the sceond guide 1222 ol =

the second part 122 may be configured closely contact with
the outer surface of the first puide 1212 of the first part 121,
The embodiments may include other slidable coupling struc-
tures of the first part 121 and the second part 122.

Ihe hinge part 2000 may include spindles 210 and hinges
220. The spindles 210 may be positioned 1o extend along a
second direction v. Bach of the hinpes 220 mayv have a first
side connected (or coupled or attached) o a corresponding
spindle 210 and a second side connected {(or coupled or
allached) to the Lirst body 110 or the scecond hody 120
Hinges 221 connected (or coupled or attached) 1o the first
body 110 and hinges 222 connected (or coupled or attached)
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to the second body 120 may be alternately positioned along
the second direction v. The hinges 221 may be connected {or
coupled or attached) to the lirst set plate 130 in the (irst body
110. The hinges 222 may be connecled {or coupled or
attached) to the first part 141 in the first body 120.

The hinge part 200 may have a biaxial hinge structure. For
cxample, rotation axes ol the hinges 221 conncetled (or
coupled or attached) (o the first body 110 and rotation axes
of the hinpes 222 connected (or coupled or attached) to the

y second body 120 may be different. In other examples hinge

part 200 may have a single-axis hinge structure.

The display pancl 3000 may be a pancl in which pixels
capable ol displaying an image are [ormed on a subsirale.
The display panel 300 may include light enviting elements

5 corresponding to pixels. The light emitting elements may be

light emilting diedes {11313 such as organic light emitlling
diodes or micro-light-emitling diodes. The display pancl 300
may be a [lexible panel capable ol bending al least n a

portion. The display panel 300 may be disposed on the first

v flat area 11, the bendable area 13, and the second flat area 12.

The display pancl 300 may be disposed on the lirst body 110
and the second body 1200 For example. in the display panel
300, at least an area corresponding to the bendable area 13
of the display device 1 may be fexible and bent. In other

5 examples, the entire display panel may be flexible.

The support plate 4000 may be disposced on a rear surface
ol the display panel 300 1o support the display pancl 300,
The support plate 400 may include a first flat portion 410 and
a second flat portion 420, and a bendable portion 430
between (he first [at portion 410 and the second al portion
420 T'he irst flat portion 414 and the sceond [lat portion 4200
may supporl [lal arcas ol the display panel 300, and the firsi
flat portion 410 and the second tlat portion 420 may be metal
plates. The bendable portion 430 may support the bendable
arca ol the display panel 300 when the display device 1 is
commecled belween the [first [at portion 410 and the second
[lat portion 4200 (0 be unlolded, lolded, and folded and slid.
The bendable portion 430 may have a multi joint structure
incloding segments that are rotatably connected 1o each
other. The bendable portion 430 may be bent around an axis
that is parallcl o the second direetion y. An arca ol the
display panel 300 corresponding to the bendable portion 430
(i.e., an area atached 1o or in contact with the bendable
portion 430) may be flexible and bent.

In case thal the display device 1 1s unfolded or folded. the
cntire first [at portion 410 and a portiom of the bendable
portion 430 may correspond to the first flat area 11, the entire
second flat portion 420 may correspond tw the second flat
arca 12, and a portion ol the bendable portion 430 may
correspond (o the bendable area 13, The bendable portion
430 may extend over the [irst [lat arca 11 and the bendable
area 13. In case that the display device 1 is partially slid out
after being folded, the bendable portion 430 may extend
aver the (st Tal arca 1, the bendable arca 13, and (he
seeond Mlal arca 120 In case thal the display deviee 1 i
completely slid cut after being folded, the bendable portion
430 may extend over the bendable area 13 and the second
flat area 12.

The support plaic 4k may be altached 10 the display
panel 300 by an adhesive such as a pressure-sensilive
adhesive (PSA) or an optically clear adhesive (OCA). All
areas of a first surface of the support plate 400 facing the
display pancl 300 may be attached 1o the display pancl 300,
In case thai the display device 1 is unlblded. the first el
portion 410, the second [lal portion 420, and the bendable
portion 430 may be penerally flatly untolded. In case that the
display device 1 is unfolded, the display panel 300 mav also
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be generally flatly unfolded. The display panel 300 may
hehave in a same manner as the support plate 400 1ogether
with the supporl plate 400,

Asceond surlace ol the support plate 400 (a surface lacing
the opposite direction to the first surface) may be attached to
the first set plate 130 and the second set plate 140 by an
adhesive such as a pressurc-sensilive adhesive (PSA) or an
optically clear adhesive (OCA). The first flal portion 410
may be attached 1o the first set plate 130, and the second flat
portion 420 may be attached 10 the second part 142 of the
second set plate 140, However, no portion of the support
plate 400 may be atlached 1o the first part 141 of the sceond
scl plate 140, The second flal portion 420 may be atlached
cnly to the second part 142, and may not be attached to the
first part 141. The bendable portion 430 of the support plate
4000 may not be attached io cither the first set plaie 130 or (o
the sceond sel plate 140,

IICr. 6. FIG. 7, and FIG. 8 cach illustrate schemalic
cross-sectional views showing a folded state in the display
device 1 according to an embodiment.

IIG. 6 illustrates a perspeclive view of a schemalic
cross-sectional view ol a subslantially lTower end of the
display device 1 cut in the first direction x, FIG. 7 illustrates
a schematic cross-sectional view showing a further enlarged
area adjacent to the hinge part 200 in FIG. 6, and FIG. §
illustrates a schemalic cross-scelional view showing a fur-
ther enlarged view of the support plate 4000 and components
adjacent thereto in FIG. 6. FIG. 6, FIG. 7, and FIG. 8 each
illustrate a schematic cross-sectional view in a state in which

the components llustrated in FIG. 4 and IG5 are com- 3

bined. and a movement limiting part 500 is lurther illus-
trated. A cross-section ol a subsiantially upper end of the
display device 1 may be substantially the same as illustrated.
A cross-section of a substantially middle portion of the
display device 1 may be substantially the same excepl lor a
protrusion 520,

In case that the display device 1 is folded, the display
panel 300 and the support plate 400 are bent in the bendable
area 13. A region adjacent to the second flat portion 420 in
the bendable portion 430 ol the support plate 4000 is benl.
The hendable portion 430 and the display pancl 300 may be
bent around a bending shatt X, that is parallel to the second
direction v. An area that is other than the bent area in the
bendable portion 430 mav be in a flat state. Such a flat area
may be wider than the arca that is bent in the bendable
portion 430, “The first Jal portion 410 and the bendable
portion 430 of the support plate 400 mav be partially
positioned in the first tlat area 11, and the second tlat portion
420 of the support plate 400 may be positioned in the sceond
Mat arca 12.

The first part 141 and the second part 142 ol the sceond
set plate 140 may contact each other so that a surtace of the
first part 141 and the surtace of the second part 142 facing
the secord [lat portion 420 of the supporl plate 4000 may

lorm a continuous smooth plane. "The lirst part 121 and the =

second part 122 of the second body 120 may be engaged
over substantially the entire area of the second flat area 12.

The display device 1 may include the movement limiting
part 500. "The movement limiting parl 300 may include a
gear parl 510 having grooves formed thercon and a protru-
sion 520, The gear part 510 may include an extension 511
that is parallel to the first set plate 130, The extension 511
may be connected {or coupled or atiached) (o the first scl
plate 130, and may constitute 4 portion of the first sel plaie
1340 "The exiension 511 may be positioned between the first
set plate 130 and the support plate 400, The extension 511
may face the bendable portion 430 of the support plate 400,
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A surtace of the extension 511 may constitute a plane with
a surface of the first set plaic 130 that does not overlap the
extension 311 while facing the first [Tal portion 410, ‘The
protrusion 520 may protrude rom the hinge part 200, or may
be connected (or coupled or attached) to the hinge part 200,

In case that the display device 1 is folded, the protrusion
520 may cngage with, for example. a groove closest o the
hinge part 200 among the grooves of the gear part 510, Ag
the display device 1 is nnfolded, the protrnsion 520 may

y enpage with the grooves of the gear part 510 that ave

aradually distant from the hinge part 200 among the grooves
ol the gear part 510 As such, when the protrusion 5320 is
engaged with the grooves ol the gear part 510 1o unlold or
fold the display device 1, it restriets relative movement of

5 the first flat area 11 and the second tlat area 12 to some

cxtent, thereby allowing the display device 1 10 maintain an
unlolded state. a folded state. or an unfolded state al an
angle.

In another example, the movement limiting part 500 may

3 be provided so that the extension 511 is connected (or

coupled or atlached) with the first part 141 of the sccond sel
plaic 144

FIG. 9, FIG. 10, and FIG. 11 each illustrate schematic
cross-sectional views showing, a partial slide-out state in a

5 display according 1o an embodiment. FIG. 9, FIG, 10, and

I'1(3. 11 correspond o VG 6, IIG. 7, and IIG. 8. respec-
tlively.

FIG. 9, FIG. 10, and FIG. 11 illustrate a state in which the
second flat area 12 i1s partially expanded in a state where the
display device 1 15 [olded. In case thal a user pulls. for
cxample, the second part 122 ol the scecond body 120 in the
first direction x. the sceomd part 122 slides out. The seecond
part 142 of the second set plate 140 connected (or coupled
or attached) to the second part 122 mowves in the first
dircetion x, and the secomd Mlal portion 4200 ol the supporl
plalc 400 attached to (he second part 142 also moves in the
first direetion x.

Since the second flat portion 420 and the bendable portion
430 of the support plate 400 are not attached to the first set
plate 130 or (o the first part 141 of the second set plaic 140,
the bent arca ol the bendable poriion 430 may gradually
move toward the first lat part 410, the bendable portion 430
and the bending shatt Xz may mowve in the first direction
while the bendable portion 430 is pulled in the first direction
x a5 the seeomd [lat portion 420 moves in the first direclion
x. The distance al which the bendable portion 430 and the
bending shaft X, of the display panel 300 move in the first
direction X may be about half of the distance ar which the
seceond part 122 slides oul. Since the display panel 300 is
allached (o the support plale 400, the display pancl 300 also
moves wgether with the support plate 400, and the sereen
SR provided by the display panel 300 may be partially
exposed.

In case that the sceond part 122 slides out. the first Nat
portion 410 altached and [ixed to the first sel plate 130 does
oot move or slide, and the portion of the display panel 300
attached to the first flat portion 410 does not move or slide.

FIG. 12, FIG. 13, and FIG. 14 each illusirate schematic
cross-sectional views showing a complete slide-out siate in
a display according lo an embodiment. 1IC 12, 171(7. 13, and
FIG. 14 correspond to FIG. 6, FIG. 7, and FIG. 8, respec-
tively.

IF1G. 12, IIG. 13, and IPIG. 14 illustrate a stale in which
the sceond Mal arca 12 is fully expanded within a designed
range where the display device 1 15 [olded. In the display
device 1 illustrated in FIG. 12, FIG. 13, and FIG. 14, the
second part 122 slides out more than as illustrated in FIG. 9,
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FIG. 10, and FIG. 11, When the user turther pulls the second
part 122 of the sccond body part 1200in the first dircetion x.
lor example, the sceond part 122 may completely slide out
e a designed range. ‘The second part 142 of the second set
plate 140 connected {or coupled or attached) to the second
part 122 moves in the first direction x, and the second flat
portion 420 ol the support plate 400 attached Lo the sceond
part 142 also moves i the st direetion x.

Since the second flat portion 420 and the bendalble portion
430 of the support plate 400 are not attached to the first part
141 of the first set plate 130 or the second set plate 140, the
hendable portion 430 and the bending shall X,; may move in
the [irst direetion x as the bent area of the bendable portion
430 gradually moves toward the first flar portion 410, In a
complete slide-out state, the area that is adjacent 1o the first
flat portion 410 in the bendable portion 430 may be bent. An
area thal 1s other than the bent area ol the bendable portion
430 may be positioned in the sceond [al area 12, and may
be adjacent 1o the first part 141 of the second set plate 140,
The bendable portion 430 and the bending shaft X5 of the
display pancl 300 may be positioned between the first scl
plate 130 and the (irst part 141 of the second set plaie 1440,
A distance at which the bending shaft X,, moves in the first
direction x may be about halt of the distance at which the
second part 122 (of the second body 1207 slides out. A
distance between the first part 141 and the second part 142
(ol the second set plaic 1407 may be subsianiially ihe same
as the distance at which the second part 122 (of the second
body 120) slides out. Since the display panel 300 is attached

e the support plate 400, the display pancl 300 also moves 3

togelher with the support plate 400, and ihe screen SR
provided by the display pancl 300 may be partially exposcd.

The second tlat area 12 mayv be expanded and the second
part 122 of the second body 120 may slide out because an
arca of the support plate 4 is not allached o the st sot
plate 130 and the second set plate 140 allowing the support
plate 400 and the bending shall X, of the bendable portion
430 of the support plate 400 to move in a sliding direction.
Accordingly, the expansion of the second tlat area 12 and the
slide-oul of the second part 122 of the sceond body 120 may
be possible in a stale where the display device 1 s al least
partially folded. The display device 1 mav operate trom a
state where the second flat area 12 is expanded to a state
where it Is not expanded, (e.g. sliding from the state
lustrated in 11 12 1o the state lusirated i VI Y and (o
the state llustrated in 1. 6). and (he sceond [lat arca 12
may be repeatedly expanded and restored to an original
state,

IPICr. 15 illusirates a schematic cross-sectional view show-

ing a stacked structure of the display panel 300 according o =

an embodiment. "The cross-scetion illustrated in I, 15 may
correspond to approximately a single pixel area.

The display panel 300 basically includes a substrate SB,
a trangislor TR lormed on (he substrate 813, and a light

emitting diode I 11 comnected (o the iransistor TR, The light s

emitting dicde LED may correspond 1o the pixel.

The substrate SB may be a multilaver including a first
base laver BL1, an inorganic laver 1L, and a second base
layer 131 2. Lach of the first and sceomd base layers 131.1 and
31.2 may include a polyvmer resin such as polyvimide, poly-
amide, or polvethylene terephthalate.

A barrier layer BRL that prevents moisture and oxvgen
[rom penetrating the substrale 813 may be disposcd. The
buller layer BRI may include an inorganic insulaiing mate-
rial such as a silicon niiride (SINL), a silicon oxide (810,).
and a silicon oxynitride (S10, N}, and may be a single layer
or multiple layers. '
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A buffer layver BFL mayv be disposed on the barrer layer
BRI The buller layer BT, may improve the characleristics
ol the semiconductor layer by blocking mpuritics [rom the
subsirale 813 when the semiconductor layer is Tormed. and
may flatten a surface of the substrate SB to relieve a stress
of the semiconductor laver, The buffer layer BFL may
inclode an inorganic insulating material such as a silicon
nitride. a silicon oxide, and a silicon oxynitride, and may be
a single layer or muliiple layers. The buller layer 1311, may
include amorphous silicon (Si).

A semiconductor laver AL of a transistor TR mav be
disposed on the butfer layer BFL. The semiconductor laver
AL may include a first region and a second region, and a

channel region thercbetween. The scmiconductor layer Al

may include any one ol amorphous silicon, polysilicon, and
an oxide semiconductor. For example. the semiconductor
laver AL may include low temperature polysilicon (LTDPS),
and may include an oxide semiconductor material including

3 at least one of zine (Zn), indivm (In), gallivm {(Ga), and tin

{8n). For cxample, the semiconducior layer Al may include
an indium-gallium-sinc oxide (1€770).

A first gate insulating, laver GI1 may be disposed on the
semiconductor laver AL, The first gate insulating layer GI1

5 may ielude an inorganic nsulating material such as a

silicon nitride. a silicon oxide. and a silicon oxynitride. and
may be a single layer or multiple layers.

The first gate conductive laver, which may include a pate
electrode GE of the transistor TR, a gate line GL, and a first
clectrode C1 ol a capacilor C8, may be disposed on the first
gate insulaling layer GI1. The first gale conductive layer
may include molybdenum (Mo). aluminum (Al). copper
(Cu), titanium (Ti), and the like, and mav be a single laver
or multiple lavers.

Avsceond gate insulating layer GI2 may be disposed on the
first gale conductive layer. The sceond gate insulating layer
(712 may include an inorganic insulating material such as a
silicon nitride, a silicon oxide, and a silicon oxvnitride, and
may be a single layer or multiple layers.

A second gate conductive layer that may include a second
clecirode €2 of the capacilor C8 and the like may be
disposed on the second gate insulating laver GI2. The
second gate conductive laver may include molybdenum
(Mo}, aluminum (Al), copper (Cu), titanium (Ti), and the
like. and may be a single layer or multiple layers.

An inlerlayer insulating layer 111 may be disposed on the
second pate insulating layer GI2 and the second gate con-
ductive laver. The interlaver insulating laver ILD may
include an inorganic insulaling material such as a silicon
nitride. a silicon oxide, and a silicon oxynitride, and may be
a single layer or mulliple kayers.

A first data conductive laver that may inchide a first
electrode SE and a second electrode DE, a data line DL, and
the like of the iransistor TR may be disposed om the
nterlayer insulating layer 111 "The first clectrode 8I: and
the second electrode DE may be respectively electrically
connected to a first repion and a second region of the
semiconductor laver AL through contact holes of the insu-
lating layers (11, (712, and 1.1, One of the [irst clectrode 812
and the second electrode D1 may serve as a source clee-
trode, and the other mav serve as a drain electrode. The first
data conductive layer may include aluminum (Al), platinum
(P1). palladium (Pd). silver (Ag). magnesium (Mg), gold
{Au), nickel (N1, neodymium (Nd. iridium (Ir), chromium
{Cr). mickel (N1), caleium {Ca). molybdenum (Mao), titanium
(T1), tungsten (W), copper (Cu), and the like, and may be a
single laver or multiple lavers,
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A first planarization layer VIAL may be disposed on the
first data conductive layer. The first planarization layer V1AL
may be an organic imsulating layer. lior example, the first
planarization layer VIAL may conlain poly(methyl meih-
acrylate), a general purpose polymer such as polvstyrene, a
polymer dervative having a phenolic group, an acrylic
palymer. an imide-based polymer. polyimide. and an organic
insulaling material such as a siloxanc-based polymer.

A second data conductive laver, which may neclnde a
voltage line VL, a connection line CL, and the like, may be
disposed on the first planarization layver VIAL The voltage
line V1. may transler vollages such as a driving vollage. a
common voltage. an mitialization voltage. and a relerence
volage, The connection line CL may be connected to the
second electrode DE of the transistor TR through a conract
hole ol the first planarization layer VIAL The second data
conductive layer may include aluminum (Al). platinum (PL).
palladium {Pd). silver (Ag). magnesium (Mg), gold {Au).
nicke] (Ni), neodyimivm (Nd), indium (Ir), chrondom (Cr),
nickel (Ni), calcium (Ca), molybdenum (Mo}, titaniom {Ti),
tungsten (W), copper (Cu). and the like. and may be a single
layer or multiple layers.

A second planarization laver VIA2 may be disposed on
the second data conduetive laver. The second planarization
layer VIA2 may be an organic insulating laver. For example,
the second planarization layer ¥IAZ may conlain poly
(methyl methacrylaie), a general purpose polymer such as
polystyrene, a polymer derivative having a phenolic group,
an acrylic polymer, an imide-based polvmer, polyimide, and
an organic insulaling material such as a siloxane-based
polymer.

A first electrode 131 of the light emitling diode 1131 i
disposed on the second planarization layer VIA2. The first
electrode E1 may be reterred to as a pixel electrode. The first
cleetrode 111 may be electrically connected to the conneetion
cleetrode €I, through a conlact hole formed in the sccond
planarization layer ¥IA2, Accordingly, the iirst clectrode 111
may he electrically connected to the second electrode DE of
the transistor TR to recerve a data signal for controlling
luminance ol the light emitling diede 111). "The transislor
TR 1o which the [irst clectrode 111 s clectrically connecled
may be a driving transistor or a transistor that is electrically
connected to the driving transistor. The first electrode El
may be formed of a reflective conductive material or a
translucent conductive material. or may be lormed ol a
transparent conductive material. The iirst clectrode 111 may
nchude a transparent conductive material such as an indivm
1in oxide (ITO) or an indivm zine oxide (IZ0). The first
clectrode 1K1 may include a metal such as lithium (1.40).

caleium (Ca). aluminum (ALY, silver (Ag), magnesium (Mg). s

or gold (Au). or a melal alloy.

A pixel definition layer PDL, which may be an organic
insulating, laver, may be disposed on the second planariza-
tion layer VIAZ ‘The pixel definition layer PDI. may be

referred 1o as a partiion wall. and may have an opening s

overlapping the first electrode E1.

An emission layer EL of the light emitting diode LED
may be disposed on the first electrode E1. In addition 1o the
emission layer L, al least one of a hole injection layer. a
hole transport layer, an clectron transport layer, and an
electron injection laver may be disposed on the first elec-
trode El.

Acsceond clecirode 122 of the light emitting diode 111 is
disposed on the emission layer 1. The second clectrode 132
may be referred o as a common electrode. The second
electrode E2 may be made of a low work function metal
such as caleium (Ca), bariom (Ba), magnesium (Meg), alu-
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minum (Al), silver (Ag), or a metal alloy, as a thin laver 10
have light transmittance. The sceond clectrode 132 may
melude a transparent conductive oxide such as an indium Lin
oxide (10 or an indium vine oxide (1200,

The first electrode E1, the emission layer EL, and the
second electrode E2 of each pixel may constitute a light
cmilting diode 1,112, such as an organic light emitting diede.
The first electrode 141 may be an anode ol the light emitling
diode LED, and the second electrode E2 may be a cathode

3 of the light emitting diode LED.

A capping layer CPL may be disposed on the second
clectrode 152, The capping CPL. may improve light efliciency
by adjusting a refraclive index. The capping layer CPL may
be disposed 1o entirely cover the second electrode E2. The
capping layver CPL may include an organic insulating mate-
rial. or may include an inorganic nsulating material.

An encapsulation layer 1IN may be disposed on the
capping layer CPL. The encapsulaiion layer LN may cncap-
sulate a light emitting diode LED 1o prevent moisture or

3 oxygen from penetrating from the outside. The encapsula-

tion layer N may be a thin film encapsulation layer
including one or more inorganic layers 111 and 12112 and
one or more organic lavers EOL.

A touch sensor layer TSL weluding touch electrodes may
be disposed on the encapsulation laver EN. The touch
clecirodes may have a mesh shape having an opening
overlapping the light emitting diode 113, An anti-relleclion
laver AR for redvcing external light reflection may be
disposed on the touch sensor laver TSL.

A cover window CW lor enlirely prolecling an enlire
surface of the display pancl 300 may be positioned on the
anti-rellection layer AR, The cover window CW may be
optically transparent, and may be a flexible window in which
at least a portion thereof may be bent. For example, in the
cover window CW. at least an area thereo! corresponding 1o
the bendable arca 13 ol the display device 1 may be [lexible
and benl, and may be entirely flexible.

The cover window CW may be, for example, a polymer
film made of a polvmer such as polyimide (I’T), polyvethylene
lerephthalate (PIT1Y. and polyurethane (PUY for [lexible
characleristics. The cover window CW may be a glass [ilm
in which an area thereof corresponding to at least the
bendable area 13 of the display device 1 is formed to be thin,
or a glass film that is formed to be entirely thin (e.g,., with
a thickness ol about 150 um 10 aboul 300 pm). "The cover
window CW may be allached 1o the anti-reflection layor AR
by using an adhesive such as an optically clear adhesive
(OCA) or a pressure sensitive adhesive (PSA).

A passivation Mlm P may be disposed 1o protect the
display pancl 300 below the substrate 813, A lunctional sheel
ol illustrated) may include at least one ol a cushion layer,
a heat dissipation sheet, a light blocking sheet, a waterproof
tape, and an electromagnetic barrier laver positioned under
the passivation lm PI°

Imbodiments have been disclosed herein., and although
terms are emploved, they are used and are to be interpreted
in a generic and descriptive sense only and not for purpose
of limitation. In some instances, as would be apparent by one
ol ordinary skill in the art, [eatures. characteristics. and/or
clements deseribed in connection with an embodiment may
be used singly or in combination with teatures, character-
istics, and/or elements described in connection with other
cmbodiments  unless  olherwise  specilically  indicated.
Accordingly, il will be undersiood by those of ordinary skill
mn the arl that various changes i form and details may be
made without departing from the spirit and scope of the
disclosure as set forth in the following claims.
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Whar is claimed is:

1. A display device comprising:

a [irst body and a sccond hody;

a hinge parl disposcd beiween the [irst body and the
second body and connected to the first body and the
second body;

a support plate connected to the first body and the second
body: and

a display panel connected 1o the support plate such that a
portion ol the display pancl spaced apart [rom any cdge
of the display panel directly contacts the support plate,
wherein

the second body includes a first part and a second part that
are slidably engaged.

the second part ol the seeond body slides oul [rom the Mrst
part ol the second body,

the display panel includes a screen that displays an image,
and

a portion of the screen disposed on the second body is
concealed by the [irst body when the display device is
in a lolded siale.

2. The display device of claim 1. wherein

i the folded state, part of the screen on the second body
is exposed in case that the second part of the second
body slides oul [rom the Tirst part of the sceond body.

3. Addisplay device comprising:

a [irst body and a sccond body;

a hinge part disposed between the first body and the
second body and connected 1o the first body and the
second bady;

a support plate connected (o the first body and (he second
body: and

a display pancl connecled o the support plale, wherein

the second body includes a first part and a second part that
are slidably engaged,

the second part of the second body slides out from the first
part ol the second body,

the lirst body includes a first st plate.

the second body includes a second sel plate.

the second set plate includes a first part and a second part
respectively corresponding to the first part ot the sec-
ond body and the second part of the second body,

the support plale is conneeted (o the [irst set plate and the
sceond part of the second sel plate. and

the support plate is nol connected o the lirst part ol the
second set plate,

4. The display device of claim 3, wherein

the support plate includes:

a (irst at portion;

a sceond fat portion; and

a bendable portion disposed berween the first flat
portion and the second flat portion,

the first flat portion is connected to the first set plate,

the second [zt portion is commecled 1o the sceond part ol
the second sel plale, and

the bendable portion is nol comnected (o the iirst sel plate
and not connected 1o the second set plate.

5. The display device of claim 4, wherein

the bendable portion is bent with respect 1o a bending
shafli in a folded stale where the first body and the
sceond body Tace cach other, and

the bending shalt moves in a shiding direction in case that
the second part of the second body slides out from the
first part of the second body.

"
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6. The display device of ¢laim 5, wherein
4 bent arca ol the bendable portion moves wward the [irst
flal portion in case thal the seeond parl of the seeond
body slides oul [rom the first part ol the second body.
7. The display device of ¢laim 5§, wherein
a moving distance of the bending shatt is halt' of a distance
at which the second part of the second body slides out
in casc that the second part of the second body slides
oul [rom the [lirst part of the second body.
8. The display device ol claim 4. wherein
a region of the display panel connected to the second flat
part is exposed in case that the second part of the
second body slides out from the first part of the second
body.
9. The display device ol claim 3. wherein
a distance between the first part ol the second set plate and
the second part of the second set plate increases in case
that the second part of the second body slides out from
the first part of the second bady.
10, The display device of claim 3, wherein
the hinge part includes a shafl and hinges, and
the hinpes include:
a first hinge connected to the shatt and the first set plate;
and
a sccond hinge conneeled Lo the shall and the first part
ol the second sei plale.
11. A display device comprising:
a first body;
a second body including a first part and a sccond part that
are slidably engaged:
a display pancl disposced on the [irst body and the second
bady; and
a support plate having a first surface facing the display
pancel and a sccond surface [acing an opposite direelion
i the st surlace, wherein
the first surface ol the support plate s connected o the
display panel,
the second surface of the support plate is connected to the
{irst body and the second part ol the second body, and
the sceond surface of the support plate is not connecled 1o
the first part of the second body.
12. The display device of claim 11, wherein
the first body includes a first set plate,
the sceomd bady includes a sccond sel plate,
the second sel plate includes a first parl and a second part
respectively corresponding 1o the first part of the sec-
ond body and the second part of the second body,
the support plate is connected 1o the first sel plaie and the
second part of the second set plaie, and
the support plate is not conneeted o the (irst part ol the
second set plate.
13, The display device of claim 12, wherein
the suppaort plaic includes:
a [irst flal portion:
a second flat portion; and
a bendable portion disposed between the first flat
portion and the second flat portion,
the first [zt portion is commected 1o the first sel plate.
the second Mlat portion is connected o the second part of
the second set plate, and
the bendable portion 1s not connected to the first set plate
and not conneeted Lo the sccond set plate.
14. The display device of claim 13, wherein
the bendable portion 1s bent with respeet (o a bending
shaft in a folded state where the first body and the
second body face each other, and
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the bending shaft moves in a sliding direction in case that
the second part ol the second body slides out from the
first part of the second body.

15. The display device ol claim 14, wherein

a bent area of the bendable portion moves toward the first
Hat portion in case that the second part of the second
bady slides out from the first part of the second body.

16. The display device ol claim 14, wherein

a moving distance ol the bending shali is hal T ol a distance
al which (he second part ol the second body slides out
in case that the second part of the second body slides
out trom the first part of the second body.

17. The display device of claim 14, wherein

a region of the display pancl conneeted 1o the sceond (lat
part is exposed in case thalt the sccond part ol the
second body slides oul from the [irst part of the second
bady.

18. The display device of claim 12, wherein

a distance between the first part of the second set plate and
the second part of the sceond sel plate increases in case

"
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that the second part of the second body slides out from
the first part ol the second body.

19. The display device of claim 12, further comprising:

a hinge part connected 1o the first body and the second
body, wherein

the hinge part includes a shall and hinges, and

the hinges include:
a first hinge connected 10 the shaft and the first set plate;

and
a sceond hinge conneeled Lo the shall and the first part
ol the second sel plale.

20. The display device of claim 11, wherein

the first part of the second body includes a wing and a
guide thal are perpendicular 1o cach other,

the sccond part of the second body includes a wing and a
guide thal are perpendicular 10 cach other,

an inner surface of the wing of the second part contacts an
outer surtace of the wing of the first part, and

an puler surlace of the guide of the second part contacts
an inner surface ol the guide of the [first parl.



