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DISPLAY DEVICE INCLUDING A FLEXIBLE
DISPLAY PANEL A iD GROUPS OF SIGNAL
LINES SEPARATED BY A PLURALITY OF

I'(TERVALS

('RO)S-RlillligiiN( li I'0 Rl!I,AI IID
APPLICATION

This application claims priority under 35 U.S.C,,'19 to
Korean Patent Application No. I0-2016-0039337, filed in

iil
the Korean Intellectual Property Office on Mar 31. 2016, the
disclosure of winch is incorporated by reference herein ul its
cntll'cl v.

I'I I('I IN i CA I. III I 11.D
I

lllc disclosure rclatcs to 9 display device. More particu-
larly, thc disclosure relates to a display device includulg a
flexible substmte.

DISCUSSION OF RELATED ART lo

A display device. such as a liquid crystal display (LCD),
an organic light emitting diode (OLED) display, etc.,
includes a display panel with a plunslity of pixels that can
display an image liach pixel includes a pixel electrode for
rccctvulg a data signal, and the pixel electrode ts connected
to dt lcd91 onc Iranststor lo rccclvc flu: data 91 nill.

The transistor includes a control electrode, an input elec-
trode. an output electrode, and a semiconductor layer con-
nected to the input electrode and the output electrode 'I he
transistor is connected to a plurality of sigttal lines to receive 11)

sigruils. Thc plurahty of signal lulcs includes 9 gate lute for
transmilung a gate signal. a data lute lilr lransrmllin a data
voltage. and the hl e. The tmansistor may be disposed on a
substrate of a display panel to ether with various sigtal lines
through a semiconductor manufacturing, process li

Various signals and voltages required to drive the display
panel nlay be received from a circuit film on which a driving
circuit chip is mounted. Thc driving circuit clup may bc
cotuuxted to the display ptmcl. Thc stgiml lulcs ul thc
display panel may be disposed in the display area or in a dc

periphensl area of the display area Particularly, a plurality of
signal lines disposed in the peripheral area mav be con-
nected to the dnving circuit chip or film to transmit the
required signals.

lite signal ines may bc fomlcd oi'at least one conducltve
layer disposed on the substrate. Insuiatulg layers are dis-
posed betv een conductive layers disposed on ditferent lay-
ers on the substrate. 'I'he insulating layers may include an
11'lol'nte ulsuhltulg nlateual of,'ul orgartic lnsulufiug nlatc-
rial. C

Recently„a display panel has been actively developed
using 9 flcxiblc substrate wluch ts light and bendable ulstcad
of a substrate having a heavy mid n id Ibml. lite fiexiblc
substrate may be an insulation substnste

At least one portion of the display panel including the 19

flexible substrate may be bent or curved Itor example. ivlule
the disphly device is manufactured, the peripheral area of the
dispLay panel in tt hich an unage is not displayed is bent and
ludden ul a rear side of Ihc display pmlel, reducing the size
oi' bezel region of thc dmplay device. The re ion of the io

display panel that is bent may be referred to as a bent region
or a bending region.

SUM19LARY
si

An exemplary enlbodinlent of the inventive concept pro-
vides a display device including a display panel that includes

a display area including a plurality oi pixels and a Iirsl
peripheral area adjacent to the display area. I'he first periph-
eral area may include a bendable region extending across the
display panel and a plurality of signal lines partially
included in the bendable region. The plurality of signal lines
may include a first roup and a second roup that are
adi scent to each other m thc bendable region. The lirst gmup
may include two or more lirsl st nal ines Iunon the
plumality of signal lines 'I'he second youp may include two
or nlore second signal lines among the plunslity of sigltai
lines 1'he nvo or more first digital lines included in the first
group may transmit signals of a same first polarity. The tvvo

or more second signal lines included in the second group
nul)'dnsnnt slgna19 of d st:cond pohu11)'htlt ls opposllc to
thc Iirst polanty. 11le first group and thc sixond group may
be separated by a first interval and sigoal lines within the
first gmup or the second group may be separated by a second
interval. I he first interval may be greater than the second
interval.

The plurality of signal lines may filrther include a third
group tulidccnt to Ihc fasa gloup or thc second group hi fllc
bcndablc region. Thc flurd group muy include two or more
tlurd sigttal lines among the plumlity of signal Imes The two
or more third signal lines included in the third gmup may
transmit sigltals having polarities that vary according to
time.

Signal lines lvitlun the third btloup may be separated by a
third interval. Thc tlnrd in(ariel may bc greater than thc
second ultclval.

'I'he first interval may be areater than the third interval
'I'wo or more sigltal lines. Iunoug the plurality of signal

lines, adjacent to each other and disposed at an edge of at
least one group among the first group, the second group, and
the third group may be connected to one another.

Thc plurality oi'ignal lines may extend ui a dirccnon
dtifcrmit from an cxtcnsion dtrccnon of the bendable region.
The display panel may Ihrthcr ulcludc a second pcriphcral
area and a third peripheral area that are each connected to the
first peripheral area and adjacent to the display area 1'he
second peripheral area and the third peripheral area may be
opposite other tvith respect to the display area. At least one
signal linc, among the Iirst signal ines included ul the Iirsl
group, the second signal lines included ul the second group.
dnd fllc thud signal ines hichldixl hl thc thud gloup. Olav
include a portion extending into the second penpheral area
in a direction different front the extension direction of the
bendable region.

At least one signai line among the nvo or more third signal
lulcs includcxI in thc flurd ~oup nuiy be disposed only in the
Iirst pcriphcra1 area, and may include u pornon substantmlly
parallel to thc cxtemion dhrixuon of thc bcndablc region.

I'he first periphensl area may include a transistor con-
nected to the at least one digital line among the two or more
third signal lines disposed only in the first peripheral area.

The display area may include a plurality of data lines and
a plurahty of gale lines that are cotumctcd to the plumlity of
pixels Thc secoml pcnphcral dree may include a gate dnvcr
for tmnsntttting a ate signal to lhc plurahty oi gate lulcs.
'I'he at least one signal line. among the hrst signal lines, the
second signal lines, and the third sigttal hnes. that include
the portion extending into the second penpheral area in the
direction difi'erent from the extension direction of the bend-
able region may bc conncctcd to thc gute dnvcr.

Thc display ptmcl mdy further include a fiturth pcriphcra1
area flrdt is conncctcxl to both the second pcnpherai arcs and
the third periphensl area. and is adjacent to the display area
1'he fourth peripheral area and the first peripheral area may

Petitioner Samsung Ex-1026, 0017



US 10,803,792 B2

bc opposite each other w&th rcspecl lo Ihe display area. Al
least one signal line, anlong the first signal lines included in
the firs gn&up and the second signal lines included in the
second grnup, nlay mclude a portion extending intn the
fourth peripheral area in a direction substantially pamllel to
the extemion direction of the bendable region.

11&e fourth pcnpheral arm may &ncludc a trans&stor con-
nected io llu: al least one s&gnal linc among Ihc lira& sig&ml

lines and the second signal hnes that extend into the fi&urth

peripheral area I il

1'ivo or nlore signal lines, among the plurality of signal
lines. adjacent to each other and disposed at an edge of at
least one group among the first group and the second group
uldv bc con&ice&oil 10 onc another.

11&c plurality of signnl hnes ex&cud u& a direction d&ficrmll
fmm an extension direction of the bendable region. 'the
plurality nf signal lines may include a data signal line group
fi&r transmitting data signals and a third youp adjacent tn the
first youp or the second youp in the bendable region. The
first group, the second group, and the third roup may be lo
d&sposcd between an cdgc of the bcnddblc rc &on m&d the
data s&goal linc group. Thc data signal lu&c group may be
disposed substantially at a central portion of the bendable
region among the plurality of signal lines, ahmg the exten-
sion direction of the bendable region.

The plurality of signal lines may include a first additional
group, a second additional group. and a third additional
group ihat are d&sposcd opposile lo Ihe Iirsl roup, lhc
second group, and the th&rd grmip, respccuvcly. v,&lh respect
to the data signal line group The first additional group, the io
second addit&onal group, and the third additional group may
each include at least one of the plurality of signal lines 'I he
signal lines included in the first additional youp may
transmit signals of the first polarity. The signal lines
includixl u& the second add&uonal group may trm&smil s&gnals ls
ol'hc second polanty. The signal lines u&eluded ul the Ilurd
additional group may lrammit signals lmvmg a polarily llml
varies according to tinle

1'he plurality of signal lines may include a data signal line
group filr transmitt&ng data sicgnafs. Bnd n third group. a do

fourth group. and a fifth roup that are adjacent to the first
group or Ihc second group in thc bendable region. Thc first
group, the second group, and thc third group may bc
d&sposcd between an edge of thc bendable reg&on and thc
data signal line group. 1 he fourth group and the tifth group
may be disposed between the data signal line group and a

roup among the first group, the second youp. Bnd the third
roup that is nearest to the data si nal line roup. The fourth

group and the Iiflh group may u&elude dl lcasl one of the
plurality of sigoal 1&nes. Thc Iburth group and lhc lil'th roup o

nltly'ilnsnut a signal ol a cons&But polar&tv.
1'he signal hne included in the fourth group mav transmit

a co&1st'lnt vollagc havhlg flcgatlvc pofanty. I bc ~ lgll'll llllc
included in the fifth group may transmit a consrant voltage
having positive polarity. &s

11&c display panel may furllmr u&elude d second penphcral
dred and d th&rd pcnphcral arcs that are each connected to thc
flist pc&&pic&Bi Bri a Bnd Brc Biljiiccnl 10 lhc il&splBV Blca, Bnd
a fourth penpheral area that is connected tn Ix&th the second
periphemsl area and the th&rd peripheral area and is adjacent io
to the display area. The first peripheral area and the fourth
peripheral area may be opposite each other with respect to
thc d&splay area. Thc second peripheral arcs mid thc Ilurd
peripheral area may bc opposite each other v,&lh respect to
thc d&splay area. Thc s&gnal linc included in Ihe fourth roup ss
nlay include portions disposed in the second peripheral area,
the third periphemsl area. and the fi&urth peripheral area

Thc signal linc n&eluded in thc fifth group may be con-
nected to a driving, voltage transmitting line disposed
between the first periphemsl area and the display area. 'I he
display area may include a plurality of driving voltage lines
connected to the driving voltage transmittin line.

The d&splay device may further include an insulating layer
adlaccnt to the plurahly Ol'ignal lu&cs d&sposed in Ihe
bcndablc rcg&on. 11&e insulating layer may contain an
organic insulating material. and the display panel may be
bendable in the bendable re ion.

An exempLsry embodiment of the inventive concept pn&-
vides a display device including a dispLay panel that includes
a d&splay area including a plurality of p&xels and a first
pcnphcral area adlaccnl lo Ihc display arum Thc first pcnph-
cra1 area may u&cludc a bendable reg&on extending across thc
display panel and a plurality of signal lines partially
included in the bendable re ion. 'I'he plurality of s&gnal lines
may extend in a direction different froni an extension
direction of the bendable region. The plurality of signal lines
may include a data si nal line group for transmitting data
s&gnals. and a Iirsl roup, a second group, and a tlurd gmup
that arc disposcxf between an cdgc ol'he bendable reg&on
and the data signal line gmup and are adjacent to each other
in the bendable region 'I'he data signal line gn&up, the first
gmup, the secnnd gmup, and the third group may each
include at least one of the plurality of s&gnal lines The si nal
lines Included in the first group may tmsnsmit a signal of
positive polanty. The signal luu:s &ncludixl &n thc sixond
groilp n&ay'r'tulsnlll d slgudl ol ncganvc polB&llv. Thc slgudl
lines included in the third group nlay transmit signals having,
a polarity that varies according to tinle One group among,
the hrst youp, the second rnup, and the third group &nay

include a signal line anlong the plurality of signal lines
disposed at an edge of the ben&Lsble region.

Thc Iirsl gmup may include two or morc adlaccnt s&gnal
lu&cs &unong the plurality of signal 1&ncs. Tlm lirst group and
the second group arc scpardlcd by a first interval and s&gnal
lines within the first group may be separated by a second
interval '[1&e first interval may be rester than the second
interval.

Signal lines &vitlun the third group may be separated by a
th&rd interval. Thc tlnrd inter&el may bc grmlcr than thc
second ultclval.

An exemplary embodiment of the u&vm&t&ve concept pro-
vides a display device including a display panel that includes
a d&splay area including a plurality of pixels and a first
peripheral area adjacent to the display area. The first periph-
emsl area may include a bendable reg&on and a plurality of
s&gnal ptuls. Thc plurality of sig&ml pads arc conncctcd io a

plurahly of electrical nodes in the display arcs by a plural&ly
of s&g&ml lines tluough thc bendable region. Thc plurality of
sigaal lines includes a first group of first signal lines dis-
posed adjacent tn each other and configured to transmit
signals nt a first polarity and a second group of second sip&ai
lines disposed adjacent to each other and confibn&red to
transm&t signals at a sixond polarity, where the sixond
polanly is d&fii:rent from Ihc first polarity Thc first s&gnal
1&nes of Ihc lirst group arc separated Ibom mch other by a
first interval, the second simial lines of the second group are
separated from each other by a second interval, and the first
group is separated from the second mup by a third interval.
The th&rd interval is greater than the first interval or the
second u&terval.

Thc plurality of signal 1&ncs may further include a third
group ol third s&gnal lu&es disposed adlaccnt to mch other
and configured to transmit signals at varying polarities
depending on time 1'he third signal hnes of the th&rd group
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are scparatcd from each other by a founh interval and thc
fourth inters el is greater than the first interval or the second
1lrterval.

'lite bendable region may include an organic insulating
material.

The plumlity of sivgnal lines may further include a data
signal linc group for transmitung data signals, a fiiurth roup
ol'fourth sigoal lines, and a lifih group of lil'th signal lines.
'I'he first group, the second group. the third group. the foutth

mup, and the hfth group are disposed sequentially in that io

order front an edge of the bendable region to the data signal
line group and are adlacent to one another in the bendable
region. The data signal line group is disposed substantially
at a central portion ol'he bendable re uon along an cxtclls loll
dirccnon of thc bendable region. Thc lifth si nal lines
transmit signals at the first polarity. 'lite foutth signal lines
transmit signals at the second polarity. 'I he second group and
the third aroup are separated by a fifth interval. I'he third

roup and the data signal line group are separated by a sixth
interval. The fifth interval and the sixth interval are greater zo

than the lirst interval, thc second uiterval, mtil thc fourth
intcri el. The fourth signal lures ui the fourth group and the
fifth sigttal lines in the hfth group are separated front each
other by a seventh interval and an eight interval. respec-
tively 'I he fourth gmup and the fifth group are separated by
a ninth interval. The seventh interval and the eighr interval
are smaller than the ninth interval.

11&c display panel may furtlmr uiclude a scconil penphcral
area and a third pcnphcral arcs that are each connected to thc
firs peripheral area and are adjacent to the display area, and io
a fourth penpheral area that is connected to lxith the second
peripheml area and the third peripheral area and is adjacent
to the display area. The first peripheral area and the fourth
peripheral area are opposite each other ivith respect to the
display arcs. Thc second peripheral area and the tlurd si
penphcral area arc opposite each other with respect to the
display arcs. Thc lirst signal ines of thc lirst group and the
second signal lines of the second o roup extend out ofthe hrst
peripheral area and along the second peripheral area, the
fourth penpheral area, and the third peripheral area to zo

substantially surround the display area.
11&c display panel may furtlmr uiclude a scconil penphcral

area and a third pcnphcral arcs that are each connected to thc
lirst pcnpheral arcs and arc adlaccnt to thc display area, a
fourth peripheral area that is comiected to both the second
peripheml area and the third peripheral area and is adjacent
to the display area. and a data input circuit portion disposed
between the bendable region and the display area. The first
peripheral area and the fourth pcriphcral area arc opposite
each other with rcspcct to thc display arcs. Tlm second o

peripheral area and thc tlurd pcnpheral arms are opposite
each other with respect to the display area A portion of the
third signal lines of the third gniup extend out of the hrst
peripheml area and along the second peripheral area. A
portion of the third si nal lines of the third group extend out s.
of thc bendable region to partially surround thc data input
circuit portion.

11&c display panel may furtlmr uiclude a scconil penphcral
area and a third peripheral area that are each connected to the
firs peripheral area and are adjacent to the display area, and ro
a fourth penpheral area that is connected to both the second
peripheral area and the third peripheral area and is adjacent
to thc display arcs. Thc lirst penpheral armi rmd thc fourth
penphcral area arc opposite each other with respect to the
display arcs. Thc second peripheral area and the tlurd si
peripheml area are opposite each other with respect to the
display area 'I'he fourth signal lines of the fourth gmup

cxtcnd out of the first pcriphcral arcs and along thc simond
peripheral area. the fourth peripheral area, and the third
peripheral arcs to substantially surround the display area.
'I'he fifth signal lines of the fifth gmup extend out of the
bcndablc region tov,ards thc display area to connect to a

driving voltage transniitting line extending along an edge of
the display area adjacent to the first peripheral area.

'I'wo or more sigttal lines. mnoim the plurality of signal
lines. adjacent to each other and disposed at an edge of at
least one group imiong thc lirst group, thc second gmup, and
the third group are connected to one another

BRIEF DESCRIPTION OF THE DRAWINGS

lil(i I illustrates a schematic layout view of a display
panel included in a display ilcvicc bcforc the display panel
is bent, according to an exeniplary embodiment of the
inventive concept.

lil(i 2 illustrates a layout view of a plumlity of signal
lines disposed in a bending region of the display panel
shovvn in FIG. I accorduig to an exemplary cmbodimcnt of
the inventive concept.

FICi 3A, FIG. 3B, and FIG. 3C illustrate cross-sectional
views taken along lines ill-ilia-Illb of the display panel
shovvn ui FIG. 2, accorduig to exemplary cmboduncnis of
the inventive concept

FICi. 4 iilustrates a schematic view of a state in which a
display panel of a display device is bent in a bending region
according to an exemplary embodiment of the inventive
concept

FICi 5 illustrates a schematic layout view of a display
panel included in a display device before the display panel
is bent, according to an exeniplary embodiment of the
illvefltlve corlcept.

FICi 6 illustrates an enlarged schematic view of a bending
region of a display panel included in a display device
according to an cxcmplary embodunmit of thc invenuvc
collccpt.

lil(i 7 illustrates a schematic layout view of a display
panel included in a display device before the display panel
is bent, according to an exemplary embodiment of the
inventive concept.

FICi. S and FICi. 9 illustrate enlarged schematic views of
a bending region of a display panel included ut a display
dcvicc accorihng to cxmnplary embodiments of the inven-
tive concept

ligi it) illustrates mi equivalent circuit diagram of one
pixel of a display device according to an exemplary embodi-
ment of the inventive concept.

FICi 11 and FIG. 12 illustrate schematic layout views of
thc display device bel'ore the display pmicl included ui thc
display device is bent, accoriling to an exemplary embodi-
ment of the inventive concept.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

I ixemplary embodiments of the inventive concept will be
described more fully hereinafter with reference to the
accompanying draivings. Like reference numerals may refer
to like elements tliroughout the accompanying drawin s.

Furtlmr. in thc drawings, ihe size and tluckness of each
clcmcnt arc illusnatcd for case of descnpuon, and embodi-
ments of the invcnuvc concept arc not ncccssanly linutcd to
tltose illustrated in the drav ings 'the thickness of layers,
filnis, panels, regions, etc . may be exaggerated for clarity
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It v 'Ill bc understood thd( when Bn clcnlcnt silch 'H a IBvcr,
film, recion, or substrate is referred to as being "on" another
element. it can be directly on the other element or interven-
ing elements may also be present I'urther, in the specifica-
tion, the word "on** or "above*'eans positioned on or
below the object portion, and does not necessarily mean
post(to+ex( on the upper side of the oblecl portion wilh
respect Io a gruvitattooal direction.

Excoiplary cnlbodlnlcnts of tbc Iovcotlvc concept pmvlclc
a display device with a flexible display panel that may delay in
and reduce cormsion occurring at sigiml lines disposed in a
bending region of the display device.

FI(fi I illustmtes a schematic layout view of a display
p;mcl includlx( ul a display device beiilre Qte display panel
is bmlt according to ml cxcmplary embodiment of thc
inventive concept. Iiiti 2 Illustrates a layout view nf a
plurality of signal lines disposed in a bending, region of the
display panel shown in lti(i. I, according to an exemplary
embodiment of the inventive concept. FIC(. 3A, FICC 3B. and
FIG. 3C illustrate cross-sectional vielvs taken along lines lo
III-Illa-Illb of thc tbsp(ay panel shown in FIG. 2. accordulg
to ml exemplary cmboduncut ol'he invcniivc concept FIG.
4 illustrates a schematic view of a state in v hich a display
panel of a display device is bent in a bending. region
according to an exenlplary embodiment of the inventive
concept.

According to an exemplary embodiment of rhe inventive
conccpu a display device I includes a display pmlcl 100. Thc
display pmlel 100 ulcludcs a display arcs (DA) I'or display-
ing an image, and peripheral areas (VAI. VA2, VA3, and Ic
VA4) disposed at a periphery of the display area (DA) At
least one portion of the display panel (00 may be bendable
or flexible.

When the display panel 100 is not bent and is in a flat
state, a Iirst direction (DRI) and a second direction (DR2) li
shown in FIG. 1 arc directions with respect to a display
surface of tlu: display panel 100 when vlcwcd from a
direction perpendicular to the display surface 'I'he hrst
direction

(DR( 

) and the second direction (DR2) are perpen-
dicuhlr to each other dn

The display area (DA) includes a plurality of pixels (PX)
for displdyulg images and a pluraluy of displav signal lines.

Each pixel (PX) ls a urut that displays an inutgc. Imd can
illsphtv hght with hunuuulcc colrcspondhlg to ulput unttgc
signals I iach pixel (VX) nlay emit one of the primary colors
such as red. green, or blue

The plurality of display signal lines disposed in the
dispLay area (DA) includes a plumnlity of ate lines (CiLI,
GL2,.... and GLn) ands p(umlity ol faut lmcs (DL1, DL2,
and DLm). c

lite plurahty ofgate ines (GL1, GL2,..., mid GLO) may
be sequentially arranged along the second direction (DR2),
and each gate line (III I. (il.2., or Gl,n) may substan-
tially extend in the first direction (DRI). The gate lines
(CiLI, GL2.... Bnd CiLn) may tmnncmit ate signals for ls
turning on or lumulg oif transistors disposed ul the display
dred (DA).

11&c plurahty of data lulcs (DL1, DL2,.... mid DLm)
may be sequentially arnlnged along the first direction (I ) R I),
and each data line (I)l l. DI,2,, or D[,m) may ic
substantially extend in the second direction (DR2). The data
lines (DLI, DL2,.... and DLm) may transmit dam signals
dssocldtcd with thc ulput nudge signals.

lite peripheral areas (PA1, PA2, PA3, mid PA4) are
ad(scent to the tbsp(ay arcs (DA). Imd arc on thc penphcry si
of the display area (DA). In I IG I, a first peripheral area
(VAI). a second peripheral area (VA2) connected to the hrst

pcnphcral arcs (PA1). a third pcnphcrul arcs (PA3) con-
nected to the first peripheral area (VAI) and facing the
second peripheral area (VA2) with the display area (l)A)
therebetv een, and a fourth peripheral area (VA4) facing the
first peripheral area (PAI) with the display area (DA)
therebetween may be disposed at the sides of the display
area (DA). Thc pcriphcrdl areas (PA1, PA2, PA3, and PA4)
may surround the pcnphcry of the display arcs (DA). When
the display panel (00 is flat. the first peripheral area (VAI)
may have the v, idest area of the peripheral areas (VA(. VA2,
VA3, and VA4) 'I'he (irst peripheral area (VAI) may be
ad)Scent to the display area (DA) in the second direction
(DR2).

A gate dnver 400a may bc positioned( in the simond
pcnphcral area (PA2), mid a gate dnvcr 400b may bc
positioned in the third peripheral area (VA3). 'I'he gate
drivers 400ti and 400b may include circuits that transmit the
gate siylals to the plunllity of gate hnes (III.I, II(.2,
and CiLn). The circuits of the gate drivers 400a and 400b
may be disposed in the display panel 100 together with the
phlrdhtv of dlsplav slgndl lhtcs and tldnslstors dlsposcx! hl
thC dlSplli)'u Oil (DA).

One of the gate lines (()I.I, GI 2, . and Cil.n) may be
cmtnected to both the gate driver 400a and the gate driver
400b to receive the gate signals, or It may be connected to
one of the gate driver 400a or the ate dnver 400b to receive
the gate signals. In an alternative embodiment. one of the
gate driver 400a or thc gate driver 400b may bc omtuci1

Thc iirst pcnphcral arcs (PA1) may Include a bcndulg
region (I)I)A)

'I'he bending region (l3I)A) is a re ion that may continu-
ously extend between left and right sides of the display panel
100. and across the disphly panel 100. In FIC(. I, the bendin
re ion (BDA) is ilhlstrated as a region that continuously
extends bctwccn thc lefi side and nght side ol'hc display
panel 100. 111e banting region (BDA) may extend across the
display panel 100 ul a direction, c.g., the iirst direction
(DR(), ditferent from the second direction (l)R2)

Referring to ltlti 4. by bending the display panel 100 in
the bendin region (BDA), the bending region (BDA) and a
portion of the hrst peripheral area (PAI) disposed at the
outsulc ol'he bending region (BDA) may bc bent and
hlddml ul a rear direction OI'tc displuy arcs (DA).

Referring to FIG. 1. d plurahty ol'ignal lines (SL) arc
disposed in the peripheral areas (PA(, VA2, VA3. and VA4),
and are partially disposed in the bending region ((IDA) '(he
plurality of signal lines (SL) disposed v ithin the bendin
re ion (BDA) include a data siylal hne youp 560, a first
group 510a, a second group 520a, und a tlurd group 530a.
The plurality ol'igtlal ines (SL) disposed wltlun the bend-
ing region (BDA) Brc arranged to bc substantially spaced(
apart from each other in the first direction (l)R(). and may
substantially extend in the second direction (DR2) in the
bending region (BDA).

Referring to FICi. I and FICi. 2, the data siylal line group
560 ulcludcs a plurality of data signal hnes 60 for trtuwmtt-
tlng data signals to Ihc data lules (DL1, DL2..., mid DLm).
Thc plurality ol'ata signal lines 60 may extend to bc
substantially parallel to each other In the bendmg region
(l3()A), and may extend in a direction substantially parallel
to the second direction (DR2). Refemng to FICi. I, the data
signal lute group 560 may be disposed substantially in a
central portion ol'he bcndulg region (BDA) with respect to
the Iirst direction (DR1).

Thc first group 510a, thc second group 520a, and the tlurd
youp 330a are adjacent to each other in the bending region
(13()A), and may be disposed benveen a left edge of the
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display panel 100 aud the data signal lure group 560. Onc ol
the first group 510a. the second gmup 320u, and the third
gmup 53()a may be disposed at an outermost edge of the
bendina region (l3DA) such that it includes a signal line Sl,
disposed at an outemlost edge of the plurality of signal lines
(SL) included in the bending region (BDA). Anorher of the
lirst group 510a, thc second grmip 520a, and thc tlurd roup
530u nuiy be adpicmrt to thc grmip disposed at thc outcmiost
edge ofthe bending region (13DA) 11ie remaining ofthe hrst

mup 510u. the second gmup 52()u, and the third gmup ro

530a may be disposed to be closest to the data sigrtal line
group 560. In other words, the first group 510u. the second
group 520u. and the third group 530u may be arranged in
any order rn thc bending region (BDA). In FIG. I rmd FIG.
2. It rs cxemplarily illustrated that the lirst group 510&r

includes outermost edge portions of the plurality of signal
lines (SI.) partially disposed in the bending region (l)DA),
the second group 520u is adjacent to the first group 510a,
and the third group 530a is disposed between the second
roup 520&r and the data signa) line roup 560. lo

Relhrnng to FI(i 2, thc first group 510a mcludes a

plurality oi lirst signal illa:s 10, thi'ccolld grollp 520Q
includes a plurality of second sigrral lines 20„and the third

mup 5)thr includes a plunslity of third sigrtal lines 30
1'he plurality of first signal lines 10 may extend to be

substantially parallel to each other in the bending region
(BDA), the plurality of second signal lines 20 may extend to
bc substantially purallcl to each other ui thc bendulg re ion
(BDA). mid the plurahty of third signal lmcs 30 may extend
to be substantially parallel to each other in the bending so

region (l3))A) 'I'he first signal lines it), second signal lines
2(). and third signal lines 3() may substantially extend m the
second direction (DR2) in the bending region (BDA).

The tirst sivgna) lines 10. second signal lines 20. third
signal lures 30. und data signal lures 60 may be collectively Is
relcrrcd lo as sr nal lines, lor case of descnptron.

Relhrnng to FIG. 2, FIG. 3A, FIG. 3B, and FIG. 3C, the
disp)ay panel 1(H) includes a substrate 110. as illustrated in
the cross-sectional views of l&i(ig. 3A to 3('I'he substnste
110 includes an rnsulatin material and is flexible. For su
example, the substrate 110 may include a plastic matenal
such as polyunrdc, polyanndc, etc.

llic signal lines 10, 20. 30. and 60 arc disposed on thc
substraie 110 The signal lures 10. 20, 30, and 60 may
include a conductive material such as copper. alumimim. etc.
Particularly, the signal lines 10. 20. 30, and 60 disposed
within the bending region (BDA) may include a conductive
material having excellent flexibility so that rhey may be
easily bent. For example, thc signal lines 10. 20. 30. and 60
disposed within thc bending region (BDA) may uiclude o

ahl lilllul ln.
Referrin to l1(i 2 and l&l(i 3A, at least one of lower

insu)atirtg layers 113 arid 115 may be disposed between the
substmste 110 and the signal lines 10. 20. 30. and 60 in the
bending re ion (BDA), and at least one of lower insularing ss
layers 113b and 115b may bc disposed between thc substrate
110 and flle siguul lines 10, 20, 30, and 60 in a region other
than the bending region (BDA). In FIG. 3A. the luwer
insulatin layers 113 and 115 may be a first lov er insulating
layer 113 and a second lower insulating layer 115 in the &o

bending region (BDA)„and the lower insulating, Layers 113 b
and 115b may be a first lower insulating layer 113b and a
second lower rnsulaung layer )15b in thc region other than
thc bmuling region (BDA). In an el(creative cmbo&liment of
thc rm entire concept, onc ol'he lower insulaung layers 113 ss
and 115 may be onirtted. and/or one of the lower insulating
layers 113b and 115b niay be omitted

Thc layer position of thc signal lures 10, 20, 30. and 60 in
the bending region (l3))A) and the layer position of the
signal lines 10. 2(), 30. and 60 in the region other than the
bending region 03DA) niay be substantially the same, or
may be diflerent,

At least one upper insuLating layer 120 rs disposed on the
signal linea 10, 20, 30, and 60 in thc bending region (BDA),
and at least onc upper ulsulating layer 120b rs disposed on
the signal lines IU, 20, 3(). and 60 rn the region other than
the bending region (13I)A).

I'he first and second lolver insulating layers 113 and 115
and the upper insulating layer 120 that are disposed in the
bending re ion (BDA) may include a hi hly flexible insu-
lating nurtcrial to prevent creel s from occurnng and to bc
cearly bmlt. For exmnplc, the lirst aud second lower rmu-
lating Layers 113 and 115 and the upper insulating layer 12()

that are disposed in the bendin region (l3DA) may include
,'lll ofgafllc llrsulatlrlg Irlatellal.

The first and second lower insulatin layers 1136 and
115b and the upper insulating layer 120b that are disposed
iu thc region other thml thc bending region (BDA) may
include an organic or inorgmlrc rnsulatuig material, and at
least one of the first and second lolver insulating layers 113b
and 115b and the upper insulating layer 120/I may be an
inorganic insuLIting layer contarnirm an inorganic insuLsting
material. The inorganic insuLating layer is removed in the
bending region (BDA) to prevent cracks from occurring
thcrcin and cracks bculg propagatrxl while the bcndulg
region (BDA) rs bent. In a portion of thc bending region
(l3I)A) m v;hich the inorganic insulating layer is removed,
the first lov;er insulating layer 113, the second lov:er insu-
lating layer 115, or the upper msulating layer 120. which
contain the organic insulating material as described above,
may be disposed.

Rcfi:rring to FIG. 2;md FIG. 3B, although the cxcmplary
embodiment shown m FIG. 3B is mostly the same as the
exemplary emboduncnt shown in FIG. 3A, there may be
ditferences in the layer position of the signal lines 10, 20. 3(),
and 60 of the bendin region (l3DA) and the layer position
of the signal lines 10, 20, 30, and 60 of the re ion other than
the bendin region (BDA), For example. the signal lines 10,
20, 30, and 60 ol'he region other thun thc bcndulg region
(BDA) may bc disposed between thc second lower uwulat-
iug layer 115b imd thc substrate 110, and between the first
lower insulating layer 113b and the second lower insuLIting,
layer 115b

According to an exemplary embodunent of the inventive
concept. the layer position of the signal lines 10. 20, 30, and
60 of the bending region (BDA) and the layer position of the
signal lines 10, 20, 30, and 60 of thc region other than the
bending region (BDA) that arc shown rn FIG. 3B may be
reversed.

Referring to I l(i 2 and Irl(i 3(1 although the exempLIry
embodiment shown in FIG. 3G is mostly the same as the
exemplary embodiment slmlvn in FI(i. 3A, at least one of the
first and second lower insulating layers 113 and 115 of thc
bending region (BDA) may be omiucd In FIG. 3C, it is
cxmnplarily illustrated (liat both the lirst aud second lower
insulating layers 113 and 115 are omitted

'I'he plunslity of sigrra) lines IU, 20, 30. and 60 disposed
in the bending region (BDA) may hirther include an exten-
sion portion extendin to the outside of the bending region
(BDA). and thc extension portion muy bc disposed on the
same layer as thc signal lures 10, 20, 30, and 60 disposed in
the bcndrng regron (BDA) or on another layer.

All of the first sigrra) lines 10 of the first group 51()a
transmit signals of a first polanty, all of the second sigrra)
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luies 20 of the second group 5200 trdnsnut sigirils of a
second polarity, and all of the third signal lines 30 of the
third group 5300 transmit signals of a third polarity 'the
polarity of the signals mcludes positive (+) polarity and
negative ( — ) polanty. The positive (+) polarity is one v.ben
a voltage level of the signal is greater than a reference
Voltage such as B ground vollagc. Slid filc ucgallve ( —

)

polBlitv N onc whcll tile vol(Bgc Icvcl ill thc slgllBl ls hws
than the reference voltage.

1he tirst polanty, the second polarity, and the third 10

polarity nlay be different. in that the polarities of the signals
and change characteristics of the polarities are different from
each other. For example. the signal of the first polarity has
(hC poli(I VC (+) poltllity'lid illav bc a SlgllBI ill 11 Ciulsldllt
poldlitv regardless of time, tile slgllal ill Ihc secolxl polarl(v I

has Ihe negative ( —j polarity and may be a signal of a
constant polarity regardless of time, and the signal of the
third polarity may be a signal having, a polarity that varies
according to time and may periodically or non-periodically
ailing between the positive (+) polarity and the negative (—) zo

polanty. Thc signal of thc lira( polanty dnd (hc signal Of the
second polari(y may be signals of cuns(ant vollagc, and the
signal of Ihe third polarity may be a signal having periodic
plllscm c.g, clock slgllals

At least one of the hrst signal lines 10 of the tirst gmup
5100, at least one of the second signal lines 20 of the second
group 5200„and at least one of the third signal lines 30 of
the tlurd group 5300 may be connected to the gale drivers
400u and 4006 to trammii signals (o (he gate dnvers 4000
and 4006 30

Accordin to an exenlplary embodiment of the inventive
concept. the signal lines 10, 20, and 30 included in each of
the first group 5100. the second group 5200. and the third
roup 5300 may be dummy wires that do nor transmit a

signal. Ii
According to an cxcmplary cmboduncnt of thc uiven(ive

concip(. a signal linc for Irmisminin a signal is nol disposed
betiveen the first gmup 5100 and the second group 5200
adjacent to each other in the bending region (BDA), and a
signai line for transmitting a sigtai is not disposed between do

the second ~voup 5200 and the third group 5300 adjacent to
each other. Signal lines may bc dispused between thc tlurd
group 5300 and thc data signal linc group 560.

According Io Bn exemplary cmbodunent of the uivmilivc
concept. Ivhen the signal lines 10. 20. and 30 for transnutting
signals of the same polarity are disposed together, a voltage
difi'erence between si naia transmitted by the signal lines 10,
20. and 30 in the groups 5100. 5200. and 5300. respectively,
Italy'C llllllllutzcxl, aud B CBSC ill WIIICh (hC slglull huCS 10,
20. mui 30 for transmiuing signals ol diffi:rent polannes are 0

ad)scent to each other may be avoided.
If the signal hnes for transmitting signal ~ of the hrst

polarity (e g., the positive (+) polarity) and the signal lines
for transmitting si naia of the second poLarity (e.g.. the
negative ( —) polarity) are disposed closer to each other, the ls
voltage difii:rance of thc signals transmillcd by adfiicmlt
sigruil lines may create au undesirably huge electric field,
wlllCh Iu turll BIBV colrixlC IIIC Sl lldl llllCS. hl Olhcl words,
a strong electric field may occur between the adjacent signal
lines 10, 20. and 30. such that charges inay move be(ween io
the adjacent signal lines 10. 20, and 30. When the organic
insuLating material is included in the lower and upper
insulating layers 115 and 120 adlaccni to ihe signal luics 10,
20. dnd 30 disposcdl in (he bending region (BDA), since the
orgaiuc insulating matenal has lughcr moisture penueability si
than inoigmtic insulatiilg nlaterial. moisnire and electrolytes
nlay permeate Into the signal lines 10. 20, and 30. Vihen the

clectroly(es pcmiea(c into (he signal luies 10, 20, mid 30 of
the bending region (l3l)A). cornision nlay occur at the signal
lines IU, 20, and 30, and when the strong electric field is
generated betiveen the adjacent signal lines 10, 20 and 30,
cormsion may develop at the signal lines 10, 20, and 30 by
the mol ing charges. Such corrosion may develop when the
signal lines 10. 20, dnd 30 arc made ol' metal such as
alumuium and thc like.

According to an exemplary enllxidinlent of the imentive
cmlcept, the signal lines tiir transmitting signals of the smne
polauty are disposed in close pmximity to each other to
mutimlze the voltage difference and the electric field
between signals transmitted by the adjacent sivgual lines 10,
20, imd 30 in (hc groups 5100. 5200, and 530u, respimuvcly.
Accordingly. corrosion occurring a( thc signal luics 10, 20.
and 30 disposed in the bending, re ion (BDA) Is avoided or
nuninnzed.

I ieremafter, an interval is dehned as the distance between
ad) scent signal lines measured in parallel with respect to the
first direction (DRI). Referring to FICI. 2„an interval W1
bctwimn ad(semi( lirst signal lines 10 of thc Iirst group 5100
may bc constant, but Is not limited thcrcto. Whmi thc uttciv el
Wl between the adjacent first smnal lines 10 of the first
gmup 3( fiu is not constant, the mterval Wl nlay correspond
to an average distance between the adjacent first signal lines
10 of the first group 5100.

An interval W2 between adjacent second signal lines 20
of the almond group 5200 may bc constant, but is not lunitod
thcrcto. When thc uitcrval W2 betwccn the ad)scent almond
signal lines 20 of the second group 5200 is not constant, the
interval W2 may correspond to an average distance between
the adjacent second sianal lines 2U of the second gmup
5200.

The intervai W1 between the ad) acent first signal lines 10
may bc sinular to (hc ui(crval W2 betwemi thc adjacen(
second signal lines 20.

Au interval W3 bc(wccn adyiceut third signal luics 30 of
the third group 5300 may be constant, but Is not limited
thereto When the interval W3 be(ween the adjacent third
signal lines 30 of the tifird group 5300 is not constant. the
interval W3 may correspond to an average distance between
thc adjacent tlurd signal lines 30 of thc third group 5300.

According to an cxcmplary embodiment of the prcscnl
iuvmitive conccp(, thc inieri el W3 may be gree(er than thc
interval W I and the interval VI'2. Since the third signal lines
3U of the third gmup 53() 0 transmit signals of a time-variable
polanty, the volta e difference between the adjacent third
signal lines 30 may be relatively @eater than that of the
ad(scent Iirst signal luies 10 or thc ad(scent second signal
luics 20. Increasing thc m(erval W3 rclativc to the uttciv al
Wl and thc ui(crval W2 miugatcs the corrosive cllbct upon
the third signal lines 30.

liurther, the intervals benveen the groups are increased
with respect to the interval between signal lines within a
group. For example. an interval )V4 between the first group
5100 and thc second group 5200 may bc greater than thc
interval W1 aud the tutorial W2. Au uitcrval W5 bctwccn
thc almond group 5200 and (hc third group 5300 may bc
greater than the interval VV I and Ihe interval W2. Iimther, the
intervals W4 and W5 nlay be areater than the interval W3
In addition. an interval W6 benveen the third group 5300 and
the data signal line roup 560 may be greater than the
intervals W1, W2, mid W3.

By luiving thc intervals W4 and W5 bc greater than (he
intervals W1, W2, and W3. the intensity of an electric Iield
that may occur betlveen the adjacent different polarities of
gmups 510u, 52Uu, and 530ii is weakened, further reducing
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the dcvelopmcnt of corrosion at the signal Imcs 10, 20, and
30 disposed in the bending region (l)l)A)

'lite sianal hnes 10, 20, and 30 disposed at an edge of at
least one of the adjacent gmups 510u, 520tr. and 530rt for
transmitting si naia of different polarities may include tv o
or ntore wires connected to each other. In FRL 2. It ts
cxcmplanly illustrutcxt that iwo second signal lures 20a
disposed ai an cdgc ol'hc stxond group 520a arc connected
to each other. As shown in I I(i 2, the two second signal
lines 20a may be spaced apart from each other in the ta
bendin region (I3))A), and may be connected to each other
in the vicinity of an edge of the bending region (BDA) By
connecting two or more wires in the signal lines 10, 20. or
30. Ihc widths and areas of thc connected signal lmcs 10. 20,
snd 30 is utcrcascd to further reduce devclopmcnt of cor-
rosion of the signal Imes 10, 20, and 30

Referring to I'l(i I. the plunslity of sigttal lines (Sl,) that
are panially disposed in the bending region (l3) )A) may also
include a first additional group 510b, a second addirional
roup 520k and a third additional group 530b rhat are tc

opposite Io the Iirsi group 510a, the stxond group 520a, and
thc (lard group 530a with resptxi to Ihe dais signal line

mup 560. 'I'he tirst additional group 5IOb, the second
additional youp 520b, and the third additional gn)up 530b
ntay be syntntetrical to the first group 510tr. the second
group 520a. and the third group 530a. respectively. v.ith
respect to the data sill hne ktroup 560. The first additional
group 510b has substantially the same characteristics as thc
lira( group 510a, thc second additional group 520b has
substantially the same characteristics as the second group so

520u, and the third additional gmup 530b has substantially
the smne characteristics as the third gn)up 530a

According to an alternative embodiment of the inventive
concept. the first additional group 510k the second addi-
uonal group 520b, and thc Ilurd addiiionsl group 530b may ts
be omitted.

FIG. 5 tllustrutes a schematic layout view of a display
panel included in a display device before the display panel
is bent. according to an exemplary embodiment of the
inventive concept. FICI 6 illustrates an enlarged schematic so
view of a bendin region of a display panel included in a
display device according to an cxcmplary embodmtcnl of
(BC lllt Cllilvt: CollCCpi

Rcfcrring Io FIG. 5, sutcc a display pmtel 100 mcludcd tn
a display device I according to the present exemplary
embodiment is substantially the same as that describnt v ith
reference to FICI. 1 to FICI. 4. only differences rherebetween
or added conhgurations will be described.

A plurality of display signal lures ut Ihe display arcs (DA)
may include a plurality of data hnes 171 mttl a plurality of o

doting 1 oltagc lutcs 172 tn addition Io thc alornncnttoncd
plurality of gate lines The plurality of data lines 171 may be
substantially the sante as the aforementioned plurality of
data lines (DLI. DL2...., and DLm).

The plurality of driving voltage lines 172 may be sequen- s.
ustly arranged along thc lirst dirtxtion (DR1), and each
doting voltage lute 172 may substanually extend m thc
second direction (DR2). Thc dnvm voltage line 172 may
transmit a drivmg voltage (III,VI)l)) 'I'he driving voltage
(Ill)VDI)) may be a constant voltage with the positive (+) ro

pohsrity.
A plurality of signal lines (SL) pa(tinily disposed in the

bending region (BDA) may liuther include a four(It roup
540a, a lifih group 550a, a founh additional group 540b, and
a lifth atldiiional group 550b ut addition Io the daut sigttal ss
line group 560. the first group 510a, the second group 52Ua,
the third aroup 53UC, the first additional group 510b. the

second additional group 520b, and the third additional group
53Ub that are described abm e

'I'he fourth group 54Ua and the fifth group 55()u may be
disposed benveen the data signal line group 560 and one of
the hrst roup 510a. the second youp 520a, and the third
group 530a that is nearest to the data si nal line roup 560.
The Rturth group 540a and thc Iifih group 550a may be
disposed to bc ad)scent Io each other tn thc bending region
(13) )A)

I'he fourth additional group 540b and the hfth additional
gmup 550b tnay be disposed between the data signal line
group 560 and one of the first additional group 510b, the
second additional group 520k and the third additional group
530b thai is ncarcst io thc data signal line group 560. Thc
fourth additional group 540b and thc Iifih additional group
55Ub may be disposed to be adjacent to each other in the
bending region (l3DA) I he fourth additional youp 540b
and the fifth additional mup 550b may be symmetrical to
the fourth roup 540a and the fifth youp 550a, respectively,
v ith respect to the data signal line group 560.

Reft:rring to FIG. 5 mtd FIG. 6, thc Iburth gmup 540a
includes a plurality of fourth signal lutcs 40, aud thc Iifih
gmup 55Utt includes a plunslity of fifth signal lines 50 The
plunslity of fourth sigttal lines 40 and the plunslity of fifth
sigaal lines 50 may substantially extend to be parallel to
each other in the bending re ion (BDA). In addition. the
plurality of signal lines 40 and 50 may extend in the second
direction (DR2) in the bending region (BDA) Itkc the signal
lines 10, 20, 30. mtd 60.

'I'he signal lines 40 and 50 ntay be disposed on the satne
layer as the signal lines 10. 20. and 30.

'I'he signal lines 10. 20, 30, 40, 5U, and 60 may include a
portion that extends to be disposed in the bending region
(BDA). and the extension portion may be disposed on the
same layer as the sigttal lures 10, 20, 30. 40, 50, and 60
disposed tn thc bcndutg region (BDA) or on another layer.
Reft:rring Io FIG. 6. poruons of Ihc sigoal lures 10. 20, 30,
and 6U which are disposed inside the bending region (l3))A)
and portions of the signal lines IU, 20, 30, and 60 which are
disposed outside the bending region (BDA) may be con-
nected to each other tluough contact holes (Cnt) of the
afornncnttoncd insulaung layers 115 and 120. Thc coniact
holes (Cnt) may bc fonnnl outside and ad)scent to thc
bending region (BDA).

'I'he plurality of fourth signal lines 40 of the fourth gmup
54Ua may be connected to each other at the vicinity of the
ed e of the bending region (BDA) to form one wire in an
outside region of the bending region (BDA). Accordin ly,
tilC pltlltlll(v'f folll lit slgltal llllCs 40 illa)'rtlllstllli tllC ssniC
signal or voltage. For example, Ihc plurality ol lourth signal
lures 40 may Iransmii s constant polaniy voltage such as Ihe
cnnnton voltage (Ill,VSS). 'I'he common voltage (I!I VSS)
may be a voltage tvith the negative (

— ) polanty.
The plurality of tifth signai lines 50 of the fifth group 55011

may be connected to each other at the vicinity of the edge of
thc bntdutg region (BDA) to Ibmt ouc wire tn an outside
region of thc bntdutg region (BDA). Accordutgly, thc plu-
rality of lifih signal lines 50 may transmit the same signal or
voltage I'he fifih signal lines 50 and the fourth signal lines
4U may transtnit ditferent sigttals I'or example, the plurality
of fifih signai lines 50 may tmsnsmit a constant polarity
voltage such as the driving voltage (ELVDD). The drivin
voltage (ELVDD) may be a constant voltage with Ihe
positive (+) polanty.

Reft:rring to FIG. 6. Cn uticrval W7 bctwccu adjacent
sigaal lines of the plurality of fourth signal lines 40 and an
interval Wg betv,een adjacent signal lines of the plurality of
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lifih signal lures 50 may bc substanually thc same as onc of
the interval Vi', the interval W2, and the interval W3. but is
not liniited thereto

lly increasing an interval W9 between the fourth group
540a and the fifth group 550a relative to the interval W7 and
the interval WS. the intensity of an electric field that may
occur between Ihc fourth and lil'th gmups 540a and 550a is
weakened, thus reducing thc dcvclopmem ofcorrosion at the
signal lines 40 and 5U disposed in the bending. region
(I3DA) i it

1'he fourth additional group 540h lms substantially the
same characteristics as the fourth roup 540a. and the fifih
additional youp 550b has substantially the same character-
istics as the fil'th group 550a. Rcfcrnng Io FIG. 5 mid FIG.
6. the fourth signal lines 40 ol'he lout(i group 540ir may
extend outside of the bending region (131)A), extend along
the display area (DA) in the first peripheral area (VAJ). and
extend along the second direction (l)R2) in the peripheral
area (PA2) In addition, the signal lines of the fourth
additional ~cup 540b may extend outside of rhe bending io
region (BDA), cxtcnd along the pcnphery of die display area
(DA) in thc lira( pcmphcral area (PA1), and extend along the
second direction (DR2) in the third peripheral area (VA3).
'I'he fiiurih signal lines 4U of the fourth group 540a and the
signal lines of the fourth additional group 540h may extend
in the second peripheml area (PA2) and the third peripheral
area (PA3). respectively, and may be connected ro each orher
in ihe Iburth pcnphcral arcs (PA4). Accoriiuigly. Ihe fourth
sigruil lures 40 of the fourth gmup 540a and the signal lines
of ihe fourth additional group 540h may be provided in a io
portion surrounding the display area (l)A) in the peripheral
areas (VA2, VA3, and VA4), and tmnsmit the contnxm
voltage (ELVSS) alon the periphery of the dispLcy area
(DA).

Till: lifih signal luies 50 of ihe lifth group 550a and ihe ic
signal lines ol'hc lifth addiuoiml gmup 550b nuiy ex(cud
outside of Ilu: bcnduig region (BDA) Io extend along the
second direction (DR2) toward the dispLsy area (l)A) ui the
firs peripheral area (VAI) 'I'he fifth signal lines 50 of the
fifth group 550a and the signal lines of the fifth additional co

group 550b may be connected to a driving volmge trans-
miuing line 172MN extending alon an edge ol'thc display
area (DA) adgiceut to thc lirst pcnpheral arcs (PA1).

Rcfcrring to FICi. 5, the dnvui vultage trmisnuttuig linc
172MN extends in a direction substantially parallel to the
firs direction (DR I) 'I he plmality of driving, voltage lines
172 disposed in the display area (DA) may be connecred to
the driving voltage transmitting line 172MN ar the edge of
thc display arcs (DA).

lite lira( signul lines 10 of the lira( group 510a imd the o

signal lines of thc lirst additional group 510b may ex(cud
outside of the bending region (I3l&A). extend along the
periphery of the display area (l)A) in the first periphensl area
(PAI). and extend alon the second direction (DR2) in the
second peripheml area (PA2) and the third peripheral area i.
(PA3). Thc Iirst signal luics 10 of thc lira( group 510a and
the signal lines ol'hc lira( additional group 510b extend in
the second dirccuon (DR2) in thc second penphcral arcs
(VA2) and the third peripheral area (VA3). respectively 'I he
firs signal lines IU of the first group 310a and the signal ro
lines of the first additional youp 510b may be connecred to
each other in the fourth peripheral area (PA4) or may not
cxlcnd lo Ihc lourth pcmphcral arcs (PA4).

lite scmond signal lines 20 of thc second group 520a and
thc signal luu:s of the simond addiuonal group 520b may sc
extend outside of the bending region (I3DA). extend along
the periphery of the display area (l)A) in the first peripheral
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arcs (PAI). and extend along Ihc second dirccuou (DR2) in
the second peripheral area (PA2) and the third peripheral
area (PA3). Thc second signal Juice 20 ol'hc second gmup
52Ua and the signal lines of ihe second additional gmup
520h may extend in Ihc second direction (DR2) ui thc
second peripheral area (VA2) and the third peripheral area
(PA3). respectively, The second xi~i lines 20 ofthe second
gmup 520a and the simial lines of the second additional
group 520b may be connected to each other in the fourth
peripheral arcs (PA4) or may not ex(mid Io thc fourdi
peripheral area (PA4).

Thc third signal lures 30 of the third group 530a and thc
sigaal lines of the third additional group 530h may extend
outside of thc bending region (BDA), cxtcnd along Ihe
periphery of the display area (DA) in the first peripheral area
(PAI). and extend along the second direction (DR2) in the
second peripheral area (VA2) and the third peripheral area
(PA3). The third signal lines 30 of the third youp 530a and
thc signal lures of thc Ilurd addiuonal group 530b may
extend in the second direction (DR2) in the second periph-
eral area (PA2) and die tlnrd peripheral urea (PA3), respec-
tively 1'he third signal lines 30 of the third group 530a and
the siyml lines of the third additional group 530h may be
cmtnected to each other in the fourth penpheral area (VA4)
or may not extend to the fourth peripheml area (PA4). The
plurality of third si nal lines 30 of the third group 530a and
thc signal lures of thc Ilurd addiuonal group 530b may
include stgtutl lines Ihat are connected to each other ui thc
fourth peripheral area (VA4), and may include signal lines
that are not connected io each other in tbe fourth peripheml
area (VA4).

The data signal lines 60 of the data signal line group 560
may extend outside of the bending region (BDA), extend in
a fan-out fiinn Inward Ihc display arcu (DA) in thc lira(
peripheral area (PA1), and nuiy bc connected to the dais
Juice 171 ol'thc ihsplay arcs (DA) Io transmit a data si nal.

Referring to FI(i 5 and lrl(i. 6. the signal lines 10, 20, 30,
40, 50, and 60 disposed in the bendmg reguon (13DA) may
extend docvnward from the bending region (BDA) to fomi a
pad (PAD), or signal pad. corresponding to end portions of
thc signal lines. The pad (PAD) may bc coiuicctcd tu a

punted circuit film on which dnving circuit clups arc
mounted. Thc pad (PAD) may bc connimted to a plurality of
electrical nodes in the display area (l)A) by the plurality of
signal lines (Sl,).

FICi. 7 iilustrates a schematic layout view of a dicplay
panel included in a display device before the display panel
is bent. accorduig Io an exemplury embodiment of Ihe
inventive concept. FIG. 8 and FIG. 9 illustrate cnlargcxl
schematic views ol' bcnduig region of a display panel
included in a display device according to an exempLsry
embodinient of the inventive concept.

Descriptions for simiLar constituent elementc ac in the
exemplary embodiments described above will be omitted.

Referring to FIG. 7, a plurahty of display signal lines in
thc display area (DA) may liirther include a plurality of gate
lines 151 and a plurality of light cmiuing control lures 153.
in addition to the aforenientioned plumlity of data lines 171

and plurality of driving voltage lines 172 I'he plurality of
gate lures 151 may be substantially the same as the afore-
mentioned piurality of gate lines (CiLI„CiL2, and CiI n).

Thc plurality ol'ight cmiuing control lines 153 may be
scqumitially arranged along Ihe second direction (DR2), and
each hght mnitting control lute 153 may substauually extend
in the first direction (DRI ). 1'he light emitting control lines
153 may transmit a light emitting control signal. 'I he light
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mn&t&u&g control lulcs 153 and thc gale lines 151 may bc
al&ernately arranged &n the second direction (DR2)

'Ihe gate driver 400a n&ay be disposed in the second
periphensl area (PA2), the gate driver 400b may be disposed
in the third penpheml area (PA3). a turn-on circuit portion
300 may be disposed in the fourth peripheral area (PA4). and
a data u&put c&rcu&t poruon 600 may bc d&sposcil between the
bend&ng reg&on (BDA) and thc d&splay area (DA).

Accordi&m to present exen&plary embodiment. the gate
drivers 400a and 400b nlay fur&her include a circu&t fi&r &o

transmittin the hght enlitting control signal to the plurality
of light emitting control lines 153.

The turn-on circu&t portion 300 may include a plumlity of
tramistors, and muy inspect whcthcr ihe d&splay panel 100
hils c&'ticks. 1

'Ihe da&a input circu&t portion 600 may include a plurality
of transistors and a demult&plexer circuit connected to the
data lines 171 of the d&splay area (DA)

Referring to FICi. 7 to FIG 9. the plurality of first si rml
lines 10 of the tlrst gmup 510a and the signal lines ofthe tlrst zo

additional group 510b may &ncludc. Ior cxmuple. &he sig»al
linc for transmitt&ng thc conmlon voliage (ELVSS), a sig»al
line for transmitting a gate low voltage (V(il.). and a signal
line for transm&tting an in&tializatiiul voltage (VIN1')

I.ike the first signal lines 10 shoivn in I'l(i 7, the signal
line fi&r transm&ttin the conunon voltage (ELVSS) may
include portions extending alon the second. third. and
fourth penptu ral areas (PA2, PA3. and PA4). The s&g&xil linc
for transm&uing thc common voltage (ELVSS) may scrvc as
a guard ring 1&&

I.ike the hrst s&g&tat lines 10 shoivn in FI(i 7, the signal
line fi&r transmitting the gate lov: voltage (V(it,) may
include portions extending along the second. third. and
fourth periphemsl areas (PA2, PA3. and PA4). or alterna-
ni cly. &t may uot u&cludc thc pon&on disposed m thc fourth &c

peripheral arcs (PA4). Thc s&gnat lu&c for transm»tmg the
gate lo&c vohagc (VGL) may be conneclcxl lo lhc gate drivers
4(lfia and 4(IUb 'I he gate low voltage (V(il,) may be used
when a lov voltage level of the gate signal is generated by
the gate drivers 400a and 400b, so

Unlike the hrst signal lines 10 chown in FICI. 7, the signal
lu&e lor &ransminulg thc u&itializa&ion voltage (VINT) may
include only thc poruons cxtcnilulg along &he second and
th&rd penplu:ral areas (PA2 and PA3), anil docs not mcludc
the portion extending along the fourth peripheral area (PA4).
'I'he signal hne for transmittu&g the initialization voltage
(VINT) may be connected to an initialization voltage tmns-
mitting line disposed &n the display area (DA) to transmit the
imhalization voltage (VINT). The initial&zat&on vohage
(VINT) may bc used to dove the p&xcl (PX). o

Relhrnng to FIG. 7 to FICi. 9, fi&e plurality of almond
signal lines 20 of the second gmup 520a and the signal lines
of &he second additional youp 52(lb may include, fi&r

example, signal lines for trancmitting RCIB consmnt volt-
ages (DC R. DC Ci, and DC B), a cignal line for transmit- 11

ung a gate constant voltage (DC GATE), a signal line for
trammiuing a gate h&gh voltage (VGH), m&d a signal hnc for
trammiuing a scns&ng vohagc (MCD).

I.ike the second signal lines 2() shoivn in I&l(i 7. the sig&tat

lines for transmitting the II(il3 constant voltages (I)(', ii&D('. and DC B)„ the signal line for traosmiuin the gate
constant voltage (DC CiATE), and the signal line for tmns-
nn&ting thc acus&ng voltage (MCD) may include port&ons
cxtcnding along thc second dirccuon (DR2) m the second
and &luril penpheral arcs (PA2 and PA3) anil port&ons sc
extending along the first direction (l)RI) in the fi&urth

peripheral area (PA4)

Thc signal lines for transmi&t&ng the RGB cons&an& voh-
ages (DC R. DC Ci. and DC B) may be connected to the
turn-on c&rein& portion 300 &o transm&t &he RCiB cons&an&

voltages (D(.', I)('i. and I)('3) to an input terminal of
a& lees& one transisk&r u&eluded in the turn-on circui& port&on
300

The signal line for transnlittin the gate constant voltage
(I)('iAI'I i) may be connected to the turn-on circuit portion
300 to transmit the ate constant voltage (DC CiATE) to a
control &emunal ol a& least onc trunsm&or ulcluded u& &he

turn-on circuit portion 300.
Thc s&g»al lu&c Ihr transmi&nng thc sm&s&ng volui c

(M('D) may extend to be substantially parallel to the signal
lulcs for transnuuing &hc RGB constunt voltages (DC R,
I)('i, and D(.'3), and may be connected to the signal lines
for transmittin the RGB constant voltages (DC R. D('i,
and DC l3) in the second peripheral area (PA2) and the third
peripheral area (PA3).

L&kc thc second s&gnat lu&es 20 shown in FICI 7, thc s&gnat

line for transmittin the gate lfigh volta e (VCIH) of may
include a poruon extcndu&g along the second. third, and
fourth peripheral areas (PA2. PA3, and PA4), but does not
include a portion disposed in &he fi&urth periphensl area
(PA4). 'I'he signal line for transnutting the gate high voltage
(VCIH) may be connected to the gate drivers 400a and 400K
The gate high voltage (V(1H) may be used to generate the
high volt&&gc lcvcl of thi: giih: signal.

Referring &o FIG. 7 to FIG. 9, the plural&ty of tlurd s&gnat
lines 30 of the third group 530a and the signal lines of the
tlurd additional group 530b may include, for example. signal
lines for trans&nitting li ht emitting clock signals (I IM('I,K I

and EMCLK2), a si nal line fi&r transmitting a li ht emittin
frame signal (ACLFLM), signal lines for transmitt&ng clock
s&goals (CLK1 imd CLK2). a signal lute for tr&msm&ning a
frame s&gnat (FLlVI2). and s&gnat lines for trm&smi&un dais
control signals (CLA, CLB. and CLC).

As illustrated in i&l(i 7. according to an exemphsry
embodinlent of the inventive concept. a ponion of the
plurality of third signal lines 30 (or left third signal lines 30)
may extend along the second direction (DR2) &n the second
and tlurd pcnphcral areas (PA2 and PA3). A ponion of thc
plurali&y ol'turd s&gnat lines 30 (or nght third signal lu&es

30) may bc d&sposcd only in thc Iirst penphcral arcs (PAI).
I,ike the left third si nal lines 30 shown in I'Ki 7, the

signal lines for transmi&ting the light enutting clock signals
(EMCLK1 and EMCLK2), the signal line for transmittin
the light emitting frame signal (ACLFLM), the signal lines
fi&r transnutting the cluck s&goals (CLK1 aud CLK2). and the
s&gnat line for transm&uing thc frame signal (FLM2) may
include portio&w cx&ending along the second dirccuon (DR2)
in the second and third periphensl areas (PA2 and PA3)

I'he sig»al lines for transmi&ting the light en&itting ck&ck

signals (EMCLKI and EMCLK2) may be connected to the
gate dm ers 400a and 400b to input the li ht emittmg clock
signals (EMCLK1 and EMCLK2) to u circu&t I'or generatulg
thc light cmitung control s&gruils of thc gu&e dnvers 400a and
4000.

'I'he signal line thr transmitting the light emittu&g fra&ne

signal (ACI FI,M) nlay be connected to the gate drivers
400a and 400b. The light emitting fmsme signal (ACLFLM)
may instruct a start of one frame for inputting the light
enu&t&ng con&ml signal lo thc displuy urea (DA).

Thc signal lu&es for transmi&t&ng thc clock s&goals (CLKI
and CLK2) may bc connected &o the gate dnvers 400a and
400b to input clock signals (CI Kt and ('I,K2) to a circuit
for generating the gate signal.
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lhc signal lute Ihr transnnuing the frame signal (FLM2)
is connected to the gate drivers 400a and 4006 The frame
signal (liI.M2) may instruct the start of one frante for
inputtin the gate signal to the display area (DA)

Like the riJtt third signal lines 30 shown in FIG. 7. the
signal lines for transmitting the data control signals (CLA,
CLB, mid CLC) may be ihsposed only ui thc Iirst pcnpheral
arcs (PAI). Thc signal fuses for transnuttuig thc data control
signals ((:I A, ('I.I3. and ('I,(') may extend outside of the
bendin region (IIDA) substantially in the second direction ia
(Dl&2), and may extend to partially surround the data input
circuit portion 600. In other words, the signal lines for
transmitting the data control signals (GLA, CLB. and CLC)
include portions that arc adjacent to the deut uiput circuit
portion 600 and extend substantially ui the first direction
(DRI). 1he signal hnes fiir transmitting the data contml
signals (('I A. CI Il, and ('I,(') may be connected to the data
input circuit portion 6183 to transmit the data contml signals
(CLA, CLB. and CLC) to the gate terminal of at least one
transistor included in the data input circuit portion 600. io

Relhrnng to FILI 8 and FILI. 9, thc display pmiel 100 may
further uicludc a sensing signal line 35 Ior transnntting the
sensing voltage (M('D) positioned between the third gmup
53(la and the fourth signal lines 4I) of the fourth gniup 540rm
'I'he sensing signal line 35 niay extend to be substantially
parallel to the si nal lines for transmittiiig the sensing
voltage (MCD) of the aforementioned second group 520a
and second adihtional group 5206 in thc bcnduig re ion
(BDA) and thc region outsnle the bending region (BDA).
'I'he position of the sensing signal line 35 in the bending io
region (I IDA) is not limited to that shown in lilt i 8 and I 1(i.
9 Iior example. according to an alternative embodiment, the
sensing signal line 35 may be positioned in the first group
510a and the first additional group 5106, or may be omitted.

Relhrnng to FIG. 8 and FIG. 9. as described above, two is
or morc sigiral ines w itluu at least onc of the signal lures 10,
20. and 30 disposed on thc edge of ihe groups 510n, 520rt,
and 53(la, respectively. may be connected to each other In
lil(i. 8 and I'Ifi 9. it is exemplarily illustrated that a signal
line for transmitting a B-constant voltage (DC B) on the left so

edge of the second group 520a consists of two wires that are
coiuuxtcd to each other

As dcscribcd above, the uitcrval W4 bctwcen the first
group 510a and thc second group 520u or the interval W5
betiveen the second group 52tla and the third group 53tlir

may be greater than the interval Wl between the adjacent
first signal lines 10 and the mterval W2 between the adjacent
second signal lines 20. In addition, the interval W3 between
thc adjacent third signal lures 30 may be greater than the
intervals Wf and W2. o

Relhrnng to FIG. 8, the signal lures 10. 20, 30, mid 40
disposed in the bending region (IIDA) may be in a mesh
form to impmve tlexibility. and when the display panel I ()0

is bent in the bendin region (BDA). even if some of the
signai lines 10, 20. 30, and 40 of the bending region (BDA) ss
are cut, a by-pass circuit may bc cnsurix!. Titus, it is possible
to prcvmtt thc display panel 100 from fmluig.

Rcfcrring to FIG. 9, unlike as shown in FIG. 8. each of thc
signal lines 10, 2U, 3U, and 4tl disposed in the bending region
(l3DA) may be in a serpentine form to reduce damage to the ri!

signal lines 10, 20, 30. and 40 due to the bending.
Referring to FILI. 7 to FILI. 9. the signal lines 10. 20, 30,

40. 50, and 60 disposed in thc bending region (BDA) may
cxt end dow nw ard from thc bcnduig region (BDA) to lhmt a

plurality of signul pads (PAD), corrcspondmg to end por- ss
tions of the stgttal lmes I'he plurality of signal pads (PAD)
niay be connected to a printed circuit film on which driving

circuit clups are mounted. The plurahty ol'signal pads (PAD)
may be connected to a plurality of electrical nodes in the
display area (DA) by the plurality of signal hnes (SI.)

liifi IU illustrates an equivalent circuit diagram of one
pixel of a display device according to an exemplary embodi-
ment of the inventive concept.

Rcfi:rring to FIG. 10, accorduig to an exemplary embodi-
ment of thc invcntivc concepm a display device corresponds
to an organic light emitting diode display, and a pixel (PX)
disposed in a display area (DA) thereof may include a
plumafity of transistors ('I'I, I'2. 'I3, 'I'4. 'I'5, I'6, and 'I'7)

connected to a plurality of display signal lines (151, 152,
153. 158, 171. 172. and 192), a storage capacitor (Cst). and
an orgatuc light cmitung diode (GLED).

Thc trmisistors (TI. T2. T3, T4, T5, T6, mid T7) may
include a driving transistor 'I l. a switching tmsnsistor T2, a
compensation transistor 1 3. an initialization tmnsistor 'I'4,

an opemstion control transistor 'I'5, a light emission contml
trmtsistor T6. and a bypass transistor T7.

The display signai lines (151. 152„153, 158. 171, 172. and
192) may include a gate lute 151, a previous gate linc 152,
a light emitting control luis 153, a bypuss control linc 158,
a data line 171, a drivin voltage hne 172, and an initial-
ization voltage line 192. I'he gate line 151 and the previous
gate line 152 may be connected to the gate signal generating
circuit of the aforementioned gate drivers 400a and 4006 to
receive a gate signal (Sn) and a previous ate signal (Sn— I),
respectively, and thc light mnittuig control line 153 may bc
collllcctcil to flic llglit cltllttillg colltrol slgllal gellcratlllg
circuit of the gate drivers 4tlthi and 4UUb to receive a light
emitting contml signal (I:M)

'I'he previous gate line 152 transmits the previous gate
signal (Sn-I) to the initialization transistor T4, the light
emittin control line 153 transmits the light emitting control
signal (EM) to thc operation control transistor T5 and the
light cnutting transistor T6. and the bypuss control hne 158
transmits thc bypass signal (BP) to thc bypass trmisistor T7.

I'he data line 171 may receive a data signal (I )m) through
the data sigttal line group 56(l and the data input circuit
portion 600 that are described above The driving voltage
line 172 may receive a driving voltage (ELVDD) through the
fifth signal linea 50 of the Iifth group 550ii, the signal lures
of the Iifih addiuonnl group 550b, and thc thtvutg volui c
transmitting hnc 172MN that arc dcscnbcd above. Thc
initialization voltage line 192 niay receive an initialization
voltage (VIN I') tiir initializin the driving transistor 'I'I

through the aforementioned sikntal hne for transmitting the
initialization voitage (VINT) of the first group 510n.

A gate clcctrodc GI of the dnving transistor T1 is
conniwtcd to a first terminal (Cst1) ol'hc storage capacitor
(Cst), a source clcctrode SI of tlu: dnving Iransistor T1 is
cmtnected to the drivin voltage line 172 via the operation
cmttrol transistor I'5, and a drain electmde Dl of the driving
transistor T1 is connected to an anode of the organic light
emittutg diode (GLED) via the light emitting tmunsistor T6.

A gate clectrodc G2 of the switching transistor T2 is
conniwtcd to thc gate linc 151. a source clectrodc S2 of thc
switclung trmwistor T2 is connected to thc data linc 171, and
a dmmn electrode D2 of the svvitching tmsnsistor 'I'2 is
connected to the source electrode S I of tbe driving transistor
T1 and to the driving voltage line 172 via the operation
control transistor T5.

A gate clectrodc G3 ol'hc compmisatiou trmisistor T3 is
conniwtcd to thc gate line 151. a source electrode S3 of the
compensation transistor T3 is connectixl to thc draut elec-
trode DI of the driving transistor 1 I and to the anode of the
organic light emitting diode (OI I ID) via the light emitting
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tramistor T6. and a draul elcctrodc D3 of Ihe compensation
transistor 'I 3 is connected to the drain electrode D4 of the
initialization transistor I'4, the first terminal ((:stl) of the
stomge capacitor (Gst). and the gate electrode Cii of the
driving transistor TI.

A gate electmde Ci4 of the initialization transistor T4 Is
conncmted to thc previous gate line 152. a source electrode
S4 of Ihc uutiallzanon transistor T4 is connected Io the
initialization voltage line 192, and a dnkin electrode l)4 of
the initialization transistor I'4 is connected to the hrst in

terminal (('sti) of the storage capacitor ((:st). the gate
electrode &11 of the drivin tmknsistor T1. and the drain
electrode D3 of the compensation transistor T3.

A gaia clcctrodc G5 ol thc opcrauon control traiwislor T5
is conncctcd to tlm light enutung control luke 153, a source
electrode S5 of the operation control transistor I'5 is con-
nected to the driving voltage hne 172, and a drain electrode
l)5 of the operation control tnnnsistor 'I'5 is connected to the
source electmde S1 of the driving transistor T1 and the drain
electrode D2 of the sw itclfing transistor TZ. ln

A gate clem)rode G6 of thc light eminmg transistor T6 is
conncmted to Ihc light ennuing control luke 153. a source
electrode S6 of the light emitting transistor 'I'6 is coiulected
to the drain electrode Dl of the driving transistor 1'I and the
source electrode S3 of the compensation tnknsistor 1'3, and
a drain electrode D6 of the hght emitting transistor T6 Is
connected to the anode of the organic light emiuin diode
(GLED).

A gate clcctrodc G7 ol'hc bypass udnslstor T7 is con-
nected to the bypass control line 150, a source electrode S7 ko

of the bypass tnknsistor T7 is connected to the drain elkx-
trode I )6 of the hght emitting transistor I'6 and the anode of
the organic figvtt emitting diode (GLED). and a drain elec-
trode D7 of the bypass transistor T7 is connected to the
imtialization voltage linc 192 and thesourcc electrode S4 of li
thc ulitiahzatiou transistor T4.

A second Iennulal (CSI2) of thc sloragecapacilor (Cst) is
connected to the driving voltage line 172, and a cathode of
the organic li ht enkitting diode (Ol,)ID) is connected to a
conlnlon voltage hne 741 for transmittiitg the conunon do

voltage (ELVSS). The common volta e line 741 or the
cathode of the organic light cmiuul diode (GLED) may
rimelvc thc common voltage (ELVSS) from tlm aformnen-
honed plurality ol fourth stgnal lulcs 40 of Ihe fourth group
540a

'like circuit structure of the pixel (PX) is not limited to that
shown in FICI. 10, and the number of transistors and capaci-
tors may vary.

FIG. 11 and FIG. 12 illustrate schematic layout views of
thc display device before Ihc display pmlel included in the o

display dei icc ls bmln according to an cxcmplary mnbodi-
nlent of the inventive concept.

Descriptions for sinlilar constituent elements as in the
exemplary embodiments described above will be omitted.

Referring to FICi 11, according to an exemplary embodi- l.
ment ol'hc invmltlve concept. ihe display device 1 may
include Ihc albremcnuoued display panel 100 and a printed
circuit film 700 connected to thc display panel 100. A
plurality of signal wires may be disposed in the printed
circuit film 70U, and a dnver 500 may be mounted on one io
surface of the punted circuit Iihn 700.

The first signa) lines 10 included in the first group 510a,
thc sigilal luu:s included in thc first additional ~oup 510h,
thc second signal hnes 20 included in the second roup
520a, thc signal lines ulcludcd ul ihe second additioilal si

mup 520k the fourth signal lines 4U included in the fburth
mup 540a, the skgktal lines included in the fourth additional

group 540b, thc fifh signal lines 50 included ul thc Iifth
gmup 550a, and the sigkkal lines included in the fifth
additional gmup 550b. which are described above, mav be
connected to the printed circuit hhn 71)t) through the pad
(PAD) to receive signals or voltages

The third signal lines 30 included In the third group 530ii,
thC Slguill llilCS 111Chldixl In IEC third tidditiolial groiip 530b,
and thc data signal lmcs 60 ulcluded in thc data signal luke

gmup 360. which are described above. niay be connected to
the signal wires of the printed circuit filni 700 thnkugh the
pad (PAI)) to receive signals from the driver 500.

Referring to FICI. 12, according to an exemplary embodi-
ment of the inventive concept„ the display device 1 is
substantially thc same as that shown ln FIG. 11, bui thc
dover 500 may be mounted on Ihc display panel 100.

'I'he first signal lines 10 included in the first gmup 510a,
the sigkkai lines included in the first additional group 510h,
the second signal lines 20 included in the second gmup
520a, the signal lines included in the second additional
group 520b. the fourth signal lines 40 included in the fourth
group 540a, Ihc signal lulcs ulcluded in the fourth additional
group 540b, thc lifth signal lines 50 included ul the flak
gmup 550ki, and the sinnal hnes included in the fifth
additinnal gmup 550b. which are described above, may be
cmtnected to the printed circuit film 71)t) thnkugh the pad
(PAD) to receive signals or voltages.

The third signal lines 30 included in the third croup 530a,
thc signal lines includcdl ul the third addiuoual group 530b.
and thc data signal lines 60 ulcluded in the data sigilal luke

gmup 560 may receive signals from the driver 500 through
the pad (PAI))

While the inventive concept has been shown and
described with reference to exemplary embodiments thereof,
it is to be understood to tlmse of ordinary skill in the art that
various modtficatkous in Ibnn and detail may be made
thereto wilhout dcpariing from Ihc spint mid scope ol Ihe
inventive concept as dclincd by thc Ibllowlng clmms.

What is claimed is
I A dispiay device comprising:
a display panel that includes a display area including a

plurahty of pixels mid a Iirst pcnphcrnl arcs adlaccni Io
Ihc dlsplilv Biol,

whet chl.
the first peripheral area includes a bendable region, a

plurality ofpads. and a plunkhty of signal lines partially
included in the bendable region and respectively con-
nected to the plurality of pads, the bendable region
cxlclnlulg Irolu d flian cilgc of thc dlsplav panel nl a
sccoiul cdgc ol thc il&phlv panel opposing Ihc firsl
cdgc,

the plurality of sig,nal lines includes a first gmup and a
second group that are adjacent to each other in the
bendable region,

the first group includes tlvo or more first signal lines
mmulg Ihc plurality ol signal lines, the two or morc firsl
signal lulcs not clectncally connix Icd to each other in
thc cntirc Iirst peripheral area,

the second group includes nvo or more second signal lines
anlong the plurality of signal lines, the two or more
second signal lines not electrically connected to each
other in the entire first penphernl area.

the two or morc first signal lines ulcluded ul thc Iirst gmup
transnut signals ol' first polanty,

the two or morc second signal lines ulcluded in thc almond
group transmit sigktals of a second polarity that is
opposite to the tirst polarity.
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Ihc Iirsl group and thc almond group are separated by a

first interval in the bendable region, and adjacent signal
lines lvithin the hrst group or the second group are
separated by a second interval in the bendable region,
and the first interval is rester than the second interval,
and

the display arcs and thc bendable region commonly
include a same substrate as each olhcr.

Z 'I he display device of claim I, wherein
the plurality of signal lines huther includes a third gmup

adjacent to the first gmup or the second gmup ln the
bendable region„

the third group includes two or more third signal lines
among the plurahty of signal lulcs, mid

Ihc two or more third sigiml lines includml in Ihc llurd
mup transmit signals having, polarities that vary

accordiim to tinle
3 1 he display device of claim 2, ivherein
signal lines v, ithin the third group are separated by a third

interval„ Bnd
Ihc till d ullcrval Is grcBlcr lhail lhc sccolu! Bllcrvill
4. The display device of claim 3, whcrcm
the first interval Is greater than the third interval
5 'I he display device of claim 2, wherein
two or more signal lines, among the plurality of signal

lines. adjacent to each other Bnd disposed nt nn edge of
at least one mup among the first group, the second
group, and Ihc tlurd grmip are coiulcclcd 10 one another.

6. The display device of claim 2, wherem
the plurality of signal lines extend in a direction different

from an extension direction of the bendable region,
the display panel filrther includes a second peripheral area

and a third periphemsl area that are each connected to
the first periphemsf Brea and adjacent to the display area,

Ihc sccolul pcllphcral Brea Bnd lhc thud pcllphixill Blcil

dre opposite each other w 1th respect lo ihc display arcs,
dud

at least one signal line, mnong the first signal lines
included in the first group, the second signal lines
included in the second roup. and the third si nal lines
included in the third group. includes a portion extend-
ing into thc sixond peripheral dree in a direction
difii:rent from the extension direction Of thc bcndablc
region.

7 1 he display device of claim 6, ivherein
at least one signal line among the nvo or inore third signal

lines included in the third roup is disposed only in the
first peripheral area. and includes a portion substatt-
iially parallel to the extension direction of Ihe beixlabie
I C glott.

g. The display device of claim 7, whcrcm
the first peripheral area includes a transistor connected to

the at least one signal line among, the two or nxire third
signal lines disposed only in the first peripheral area

9. The display device of claim 6, wherein
Ihc display arcs Includes a pluralily ol dale lules mid a

plurality ol gate lines llmt arc connected lo Ihc plurality
iif pixels,

the second peripheral area includes a gate driver for
trmlsmittin a gate signal to the plurality of gate lines,
and

the at least one si nal line. among the first signai lines, the
second signal lines, and thc llurd signal lules, lllal
includes ihc portion extending into thc second pcriph-
cral arcs ul thc dirccuon ddlbrcnl fmm Ihc cxteimion
direction of the bendable region is connected to the gate
driver.

20

ia

Is

so

I b. Thc display dci ice ol'laim 6. w hcrcin
the display panel further includes a fourth periphemsl area

that is connected to both the second peripheral area and
the third peripheral area. and Is adlacent to the display
area.

the fourth peripheral area and the first penpheral area are
opposite each other w iih respect to the display arm, and

Bt hxlSI 011C Mgndl hnC. dulong lhC first Signal 1111CS

included in the hrst group and the second signai lines
included in the second group. includes a portion
extending into the fourth periphemsl area in a direction
substantiaily parallel to the extension direction of the
bendable region.

11. The display device 01'laim 10, whereul
lhc fourth pcllphcid1 Bled llicli ides B irdns1 slot colulccnx!

to the at least one sianal line anlong the first signal lines
and the second signal lines that extends into the fiiurth
peripheral area.

1Z. The display device of claim 1. v herein
tv o or more signal lines. amon the plurality of signal

lines, adiacmlt to each other mid disposed al an cdgc of
al least onc group mnong Ihc first group and Ihc almond
group are connected to one another

13. 1'he display device of claim 1. wherein
the plurality of signal lines extend in a direction ditferent

from an extension direction of the bendable region.
the pluraiity of Bi~BI lines includes a data signal line

gl cup fol tranSmllnllg ihlta SlgnillS Bnd a third gliiup
adiaccnl lo lhe lirsi group or the second group ul thc
bendable region.

the first oroup, the second group, and the third gmup are
disposed between an ed e of the bendable region and
the data signal line gmup. and

the data signal line group is disposed substantially at a
central portion of thc bendable region among the plu-
ldllli'f Slgllal lulCS, dlollg lhC CXICllsloll ihrCCII011 01

thc bendable region.
14. 1'he display device of claim 13, lvherein
the plurality of signal lines includes a first additional

group, a second additional group, and B tlurd additional
group that are disposed opposite to the first roup, the
second group, dnd thc tlnrd group, rcspimtively, with
respect to thc dale signal lulc group,

lhc Iirst additional group. Ihe second additional group, and
the third additional group each include at least one of
the plurality of signal line~,

the signal lines included in the first additional group
transmit signals of the first polanty„

the signal ines ulcluded in lhc second additional gmup
transnut signals 01'hc smond polanty, and

the sigilsl lines uicludcd ul thc third adihllonal gmup
transinit signals having a polarity that vanes according
to time

15. The display device of claim 1. wherein
the pluraiity of Bi~BI lines includes a data signal line

group I'or transnutlulg data signals, nnd a tlurd group.
a fourth group, and a Iiflb group that are adjacent lo thc
Iirst group or thc second group ul tlm bcudablc region.

the first oroup, the second group, and the third gmup are
disposed between an ed e of the bendable region and
the data signal line gmup.

the fourth group and the fifth group are disposed between
thc dais signal linc groilp Slid B grollp inuong lhc firsl
group, the second group. and thc third grmip tha»s
ncarcsl to the data signal luu: group,

the fourth group and the fifth group each include at least
one of the plurality of sianal lines, and
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lhc foUlif groUp Bnd thc Ilfih groilp Iransnut 11 si nal of 11

constant polarity
16. 'I'he display device of claim IS, wherein
the si nal line included in the fourth group transmits a

constant voltage having negative polarity. and
the signal line included in the fit'th group trmismits a

constiult volidgc hiivlng positive polarity.
17. Thc display dcmce ol'lauu 16, whcrcui
the display panel further includes a second periphensl area

and a third peripheral area that are each connected to
the first peripheral area and are adjacent to the display
area. and a fourth penpheral area that is connected to
both the second peripheral area and the third peripheral
BrCil Bnd 1S ilillaCCUI 10 IhC display Buui,

Ihc lirsi pcriphcral area and Ihe founh pcnphera1 area arc
opposite each other with respect to the display area.

the second peripheral area and the third peripheral area
are opposite each other with respect to the display area,
and

the signal hne included in the fourth youp includes
portions dmposcd in Ihe second penpheral armi, the
third pcnpheral Brea, Bnd thc fourth pemphcral area

Ig. 'I'he display device of cLSim 16, wherein
the signal line included in the fifth group i ~ connected to

a driving voltage transniitting line disposed between
the first peripheml area and the display ares. Bnd

the dispLay area includes a plurality of driving voltage
lines conuectixl to Ihe drivuig vo11agc transmilung linc.

19. A display device compnsing.
a display panel that includes a display area includmg a

plurality of pixels and a first peripheral area adjacent to
the display area,

wherein:
the tirst peripheml area mcludes a bendable region. a

phlldhlv'l pads, duct B plUrBhiv ol sl nal ines piIrilalll'ncluded

in thc bcudablc region aml rcspimiively con-
nixied Io tlm plurahiy of pads, thc bendable region
extendin fmm a first edge of the display panel to a
second edge of the display panel opposing the hrst
cclgc.

the plurality of signal lines extend in a direction difi'erent
from an extmtsion direction of thc bendable region,

lhc plUi ditty'f signal lines ulchldcs B il'dlB signBI lhlc
group for transmiuing data signals, and a lirsi group, a
second group, and a third group that are disposed
betiveen an edge of the bendable region and the data
signai line group and are adjacent to each other in the
bencLSble region,

ihe dais signal lute group. Ihe lirst roup, Ihc second
grollp, Bnci ihc Ihu'cl groilp each include at lcas1 Iwo of
Ihe plurahty of signal hnes. Ihe al ledsl two sigixd lines
in each of the first group, the second group, and the
third group not electrically connected to each other in
the entire first peripheral area,

the signal lines included in the first group transmit a signal
ol positive potency,

Ihc signal lines utcluded ui the second group Iransmii a
slgndl of negative polallivi

the signal lines included in the third group transntit a
clock signal having a polarity that varies according to
Ihnc„

one group among the first roup, the second group. and
Ihc thlli! groUp lnclUclcs B sl BBI hnc Bniong thc phl-
rdlity of signal lines disposed ai an cclgc ol'Ihc beixlable
region,

the first group and the second group are separated by a
fir t interval in the bendable region, and adjacent signal

2U

31)

31

so

26
lines witlun the lirsi group arc separatixl by a simond
interval in the bendable reaion,

adjacent signal lines ivithin the third group are separated
by a third interval in the bendable region,

the third interval is greater than the second interval, and
the dispiay area and the bendable region conunonly

uiCIUde 11 SanlC SilbSIIiiIC BS 1 BCh Oihix.
20. The display dei ice of claim 19, wlmrmn
the first youp inchides tv 0 or more adl scent siyial lines

Binong the plurality of signal lines. and
the first interval is yester than the second interval.
21. A dispiay device comprising:
a display panel that includes a display area including a

plurahiy of pixels mid a lirsi pcnphcral arcs adiaccni 10

thC dlSplilv Biol,
wherein
the first peripheral area includes a bendable region and a

plurality of siyial padg the bendable region extending,
from a first edge of the display panel to a second edge
of the dispiay panel opposmg the first edge,

Ihe plurality of signal pads are connected Io a plurality of
clectncal nodes in thc display arcs by a plurality of
signal lines tltrough the bencLSble region, the plunslity
of siyial lines in the bendable region being respectively
connected to the plurality of signal pads,

the plurality of signal lines comprise a first youp of tirst
siyial lines disposed adjacent to each other and con-
figllicd 10 tlilnsnui slgnids of B Ilrst polantv, ilail
second group ol'imonci signal luics disposed adjacent
to each other and configured to transmit signals of a
second polarity, the second polarity being different
from the first polarity,

the first signal lines are not electrically connected to each
other in the entire first penpheral area.

the second signul lines are not clcctncally coiuiccied io
each Other ui Ihc entire lirst pcnphcral arcs,

adjacent signal lures of the lirst signal ines ol Ihe tirsi
group are separated from each other by a first interval
in the bendable region. adjacent signal lines of the
second siyial lines of the second group are separated
from each other by a second interval in the bendable
region, and thc lirst group is scparaicd Iyom thc simond
group by a third interval in thc bmtdablc region,

Ihc tlurd uitcrval is greater than thc first uitcrval or thc
second interval. and

the display area and the bendable region conunonly
include a same substrate as each other.

22. The display device of claim 21. wherein the plurality
Of siyial lines further uiclucies a third group of tlurd signal
lures disposed adiaccni to each other and coutigured io
transmit signals at varying polantics dcpmtdutg on time. Ihe
tlurd signal lines of the third group are separated fnim each
other by a fouith interval. Ihe fourth interval is greater than
the first interval or the second interval

23. The display device of claim 22„wherein
thc plurahiy of signal lures further compose a data signal

linc group for irdnsnnuing data signals, a fourth group
01 loilrth Slgndl huis. dnd il 111th gl'OUp Ol 111th Slgndl
line~,

the first group, the second group. the third youp, the
fourth roup, and the fifth gmup are disposed sequen-
tially in that order from an edge of the bendable region
to thc data signal linc group and areadiaccnt to one
miothcr in the bendable region,

the cLita signal line group is disposed substanually ai a
central portion Of the bencLSble region along an exten-
sion direction of the bendable region,
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Ihc lit lb signal lines Iransmit signals al lhe firsl polanty,
the fourth sigtnal ines transmit sifulals at the second

poldnty,
the second group and the third group are separated by a

filth nitcrvdl,
Ihc third group and Ihc data signal line group arc separated

by a sixth interval.
the hfth interval and the sixth interval are greater than the

first interval. the second interval. and the fourth inter-
val.

the fourth signal lines in the fourth group and the fifih
sigii;11 lines in lhc fifth gtoUp tin: scpBidlcd fioat erich
other by a scvcnth interval dnd an eight interval,
rcspcctivcly,

the fourth mup and the fifth group are separated by a
ninth interval, and

the seventh interval and the eiJtt interval are smaller than
the ninth interval.

24. Thc display dcvicc of'laim 23, whereui
thc display panel further includes a second peripheral arcs

and a third penphcral area that are each connected to
the first penpheral aiea and are adjacent to the display
area. and a fourth peripheral area that i ~ connected to
both the second peripheral area and the third peripheral
area and is adjacent to the display area.

Ihc fit su pcriphiutil drca dnd lhc ftiUrlh peripheral tlrcd Brc

opposite each other with rcspiut to thc display arcs.
Ihc sccoiul pcnphcral Brea Bnd lhc thud pcilphixid Bicil

are opposite each other with respect to the display area,
the fourth signal lines of the fourth o niup extend out of the

first penpheral area and alon the second peripheral
area. the fourth periphemsl area. Bnd the tlfird peripheral
area to substantially surroluid the display area. and

Ihc liflh signal lures of llm liflb roup extend oul of thc
bendable region towards the display area to connect to
a driving voltage tmsnsmitting line extending along an
edge of the display area adjacent to the tirst peripheral
area.

25. The display device of claim 22, wherein
the display panel fitrther includes a second peripheral area

dnd a third pcnphcral arcs llial arc each connected lo

2C

is

lhc first penpheral area dnd are adjacmit lo thc display
arcs, a fiiurlh pcnpheral area thai is connected lo both
the second peripheral area and the third penpheral area
and is adjacent to the display area. and a data input
circuit portion disposed between the bendable region
and the display area,

the first peripheral area and the fourth peripheral area are
opposite each other with respect to the display area.

lhc siuond pcnphcrdl ared and the llurd pcnphcral area
arc opposite mich other with rcspcct to thc display area.

a portion of the third signal lines of the third group extend
out of the first peripheml area and along the second
peripheral area, and

a portion of the third signal lines of the third group extend
out of the bendable region to partially surround the data
nlput circUit portton.

26. The display des ice of claim 22, wlmrmn
two or inore sigttaf line~. among the plumslity of sigttaf

lines, adjacent to each other and disposed at an edge of
at least one group among the first group, the second
group, and the tlurd group are connected to one another.

27. The dispiay device of claim 21. w herein the bendable
region nlclUifcs iin olgtlnlc insUlalhlg alii lcildl

28. Thc display des ice of'claim 22, whcrcin
the display panel fulsher includes a second peripheral area

and a third peripheral area that are each connected to
the first peripheral area and are adjacent to the display
area. and a fourth peripheral area that is connected to
both the second peripheral area and the third peripheral
arcs mid is adlaccnl lo ihe display arcs,

the first penphcral area and thc f'ourth pcnpheral area are
opposite each other ivith respect to the disphsy area.

the second peripheral area and the third peripheral area
are opposite each other with respect to the display area,
and

the first signal lines of the first group and the second
signal ines of Ihc second group cxtcnd oul of Ihe firsl
peripheral arcs and along tin: second pcnphcml area.
the fiiurth peripheral area. and the third periphemsl area
to substantially surmund the display area.

t t t

Petitioner Samsung Ex-1026, 0030


	Abstract
	Biblio
	Claims
	Descriptions
	Drawings



