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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPI ICA'I'IONS

1'his application claims the priority of Korean Patent
Application No. 10-2017-0103740 tiled in the Republic of
Korea on Aug. 16. 2017, the entirety of winch is incorpo-
ratixl hcrcui by rcii:rance.

i it

BACKCiROUND

Tccluucdl Field

1'he present disclosure relates to a display device. and
niore particularly, to a display device that reduces a power
voltage drop and improves bri/Itness uniiiirmity.

Descnption of the Related An
20

Panel display devices such as 0 liquid crystal display
device, an organic li ht emitting diode display device. a
quantum dot display device, have been attractin a lot of
attention as next-gcncraUOU display devices due 10 Ihcir
suulll thickness aud low power cousiuupuou.

A display device includes a driver integrated circuit (I(:i
confi ured to transmit power voltage for driving a plurality
of pixels. The driver IC transmits power volmge to each of
the pixels tltrough power lmes disposed in the dispLay
device. 1(l

However. the power voluigc Iransnuucd by Ihc dni cr IC
may undergo 0 voltage drop wlule passuig Iluough the
poiver lines. linis, the power voltage supplied to each pixel
niay not be unifornt. which may cause a decrease ui the
bri htness uniformity of the display device Accordiagly, ss

there is demand for supplying iutifonn power voltage to a
plurality of pixels in a display device.

Sl JMMARY
40

The inventors of the present disclosure recognized that
there is an incrcasutg demand for reducing thc size of
non-acute arms in display dcviccs by bendm the non-
dcxn c areas in ilexiblc display devices. Then. the utvmttors
of the present disclosure reduced the size of the non-active
area by removing some portions froin the non-active area.
However, the inventors of the present disclosure also rec-
ognized that it is necessary to realign various lines and
components disposed in the non-achvc arcs ui order 10

maxunizc the rmnovablc portion thcrcin. Thc utvm11ors of 0

thc pi csea( iilsclosurc ill so recognized (lull 0 design 10 lcdilcc
the space occupied by power lines in the non-active area
would be needed to further reduce the size of the non-active
area. Further. the inventors realized that when power voltage
is supplied to a plurality of pixels from a driver IC. power Ss

1 ol (age ilrop ulav'ccUr dUc 10 resistance hi Ihc power lhics,
cdUsulg nou-Unlforulily'u bllghnlcm aniiuig Ihc plumllty of
pixels. To compmisatc for thc power voltage drop, a Iugtcr
volta e v as typically supplied

Accordin ly, the inventors of the present disclosure (o
invented 0 display device that reduces the size of the
non-active area and reduces power voltage drop to supply
uniform power voltage.

An object to be achicvcd by Ihe prcscnt disclosure is a
rcxluctton in power voltage drop by adduig pouits from ss
which poiver voltage can be supplied. in order to improve
bri htness unifiirntity in a display device.

,261 B2

Another oblixt to be dclucvcd by thc presmit disclosure is
improvement in data voltage delay deviation caused by a
parasitic capacitimce, by alignuig Ihc power lines used to
transniit power vohage. such that they overlap the data lines
used Io transmit data voltage. ui order Io improve brightncss

uniformity
Oblects of the present disclosure are not lunited to those

mentioned above, mid other objects not mentiimed above
can be clearly understood by those skilled in the art from the
fiillow ing dcscnpuons.

According to an aspect of the present disclosure, a display
device is provxicd. Thc display dcvicc utcludes 0 substrate
including an active area with a plurality of pixels and a
non-active arcs adlacmtt to the acuve arcs. Thc display
device further includes a plurality of power lines disposed in
the active area and configured to transmit power volta e to
the plurality of pixels 1'he plurality of poiver lines includes
a plurality of tirst power lines and 0 plurahty of second
power lures. Thc display device further includes a power
link lute disposed in the non-active area. The power link line
includes 0 lower power lmk lute connixted Io the plurahty
of pov er lines, a first lower connecting line. and a second
lower connecting line 'I'he first lower connecting line and
the second lower connecting line extend from the lower
power link line. The plurality of first pov er lines includes at
least two sets of first potter lines that are equidistant from
thc lira( lower coiuicctuig lute Similarly, thc plurahty of
second power lines includes at least two acts of sixond
power lines tliat are equidistant from the second kiwer
connectmg line 1'heretiire. power voltage drop can be
reduced by repositioning the points at which pow:er voltage
is transmitted, and. thus, brightness uniformity can be
improved.

Accorduig to another aspect of thc present disclosure, a

display device is provtdtxt. lite display device utcludcs d

substrate including an active arcs with a plurality of pixels
and a non-active area adjacent to the active area. 'I'he display
device further includes a plurality of power lines disposed in
the actn e area. confi ured to transmit posser voltage to a
plurality of pixels. The plurality of power lines includes a
plurality of lirst power lures and a plurahty of second power
ines lite display dcvicc I'urthcr includes a plurahty of
power link ines dtspostxt ui the non-active area Thc plu-
mslity of power link lines includes a hrst lower power link
line connected to a plumlity of first power lines and a second
lower power link line connected to a plurality of second
power lines. Further, the tirst lower power link line and the
second lower power lurk linc are disposed in a lcii arcs and
a nght are;&, respectively, of Ihe substrate Io nuninuze Ihe
amount ofpower voltage drop in the plurality ofpower lures
allrl powci'iilk llilcs

Additional details recarding the entbodiments are
included in the detailed description and dmswings below.

According to the present disclosure, it is possible to
rcducc power voltage drop by repositioiung thc pouus a1

which power voltage is Imnsnuttcd and rcducutg the length
of Ihe power voltage lures and. as 0 result, thc rcsistancc
thereof.

liurther, according to the present disclosure, it is possible
to improve signal delay deviation caused by parasitic capaci-
tance and line resistance by aligning power lines used to
transmit power voltage such ihat they overlap with data lures
used to tldnslult ihiml volldgc.

Thc advantages of thc presmit disclosure arc not hmited to
the contents exeniplified above, and additional advantsgcs
are disclosed in the present specihcation
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BRIEF DESCRIPTION OF THE DRAWINGS

llteabove aud other aspixts, fbdturcs, dnd advantages of
the present disclosure will be more clearly understood front
Ihe lollow ing dctmlcd descripuon taken ui cont uncnon with
the accompanying dmcwings, in which

FIG. I is a plan view of a dicplay device according to on
embodiment of the present disclosure:

FIG, 2 is a cross-sectional view taken along a line H-II'f
1(t

FIG. 1 according to au cmbodunent of the prcscnt disclo-
sure;

FIG. 3 is a plan view of a display device according to
another embodiment of the present disclosure:

FIG. 4 Is B cr099-sccuonal vien taken along 9 hnc13UI3'f

Fl(i 3 accordmg to an embodiment of the present
disclosure; and

Fl(i 5 to Itl(i. 0 an plan views of a display device
according to embodiments of the present disclosure.

Io
DETAILED DESCRIPTION OF THE

DISCLOSURE

lltc advantages and features of the present disclosure, as
well as the nteans by which these advantages and features
are realized ivill be clear by referring to the embodiments
described below in more detaiL together with the accompo-
nyutg drawings. Howcvcr, the prcsen1 disclosure is not
inn(ed to tlu: cmbodunents dtsciosoxf hcrcm, but may bc
implemented in various fornts 'the embodiments are pro- so

vided by way of exantple only, so that those skilled in the art
can hilly understand the pnsent disclosure The scope of the
present disclosure will be defined only by the scope of the
appended clauns.

lite shapes, sizes, rauos, angles, numbers, mtd thc like Ic
IIIU9lldiCd ui thc BCConlpBnvulg dldwulgS 10 Show thC

cnlbodhucnm itf thc prcscni dlsclostll0 itic nu:Iciv cxstniplcs,
and the present disclosure Is not litnited thereto l,ike
reference munerals generally denote like elements through-
out the specitication. Further, in the follovving description of do

the present disclosure. a detailed explanation of known
rclat(xf icclmologics may be omiued 10 avoid unnecessarily
obscuring the subicci matter ol'he prcscn( disclosure. Tcrnw
such as "uicluduig," '*havutg," tmd "comprisut " as used
herein are aenemclly intended to alkiw other components to
be added unless the terms are used with the tenn "only." Any
singular references may also be applied in the plural sense,
unless expressly stated othetwise.

Dcscupnons and mcasurmncnts ol'components should be
intcrprctoxl io include au ordutary error mngc. even tf uot o

cxpu:9911't(lied.
When ternis such as "on." "above," "beloiv." or "next" are

used ui describe the position or relation between compo-
nents, one or more other componentc may be positioned
between said components. unlecs the terms are used w:ith the 16

tcim uunlcdultcly or duccllv.
For exmnplc, tc hcn mi elcmcnt or layer is dtsposu! "On"

dnothcr cicnu:ni or lay'cm another lavci or Bnothci clean:nl
may be interposed directly on the other element or therebe-
tween 60

Although the terms "first.'* "second," and the like ore used
to describe vauous components, the pocitioning, or order of
thcsc componmits arc uot confined by thcsc tcmum These
tcuns arc merely used for distutguislung one component
lronl thc other conlponcnis Thclolonx thc 01st conlponcnt 6(
to be nientioned below may be referred to as a second
component in a technical concept of the present disclosure.

,261 B2

Thc size and thickness of each component illustrated in
the drawings are illustrated for convenience of description,
and the present disclosure is not limited to the relative sire
and thickness of the coniponents as illustrated.

The features of the various embodiments of the present
disclosure can be either partially or entirely adhered to or
combined with each other and can be asscmblcd mtd oper-
ated In tcclmicdlly venous cc dye, and the cmboduuents cmi
be Implemented independent of or in association with each
othe('.

llereinafter, a display device according to the embodi-
ments of the present disclosure will be described in detail
with reference to the accontpanying drawings.

Flfi I is a plan victc of a display dcvicc according to Bn

mubodunent Of thc present disclosure. FIG. I illustmies a
substrate l Ill, poiver link lines, power lines, and a driverI('12

among various components of a display device 101) for
convcnleflce of explanBtloil.

The substrate 101 is a base member conhgured to support
various components of the display device 100 ond may be
fornloxl of tin ulsUldilng ntdtcIIdl For cxBnlphm thc sUbsntttc
101 may be fonucd ol'lass or a plastic matcual such as
polyimide

Referring to FNi I, the substrate 101 may include an
active area A/A and a non-active area N/A

The active area A/A refers to an area cohere a plurality of
pixels is disposed to display an image In the active area
A/ k, a display unit configured to dwplay an image and a
circuit unit configured to drive thc ihsplay unit nmy bc
disposed i(or example. if the display device 100 is an
organic light eniitting diode display device, the display unit
may mclude an organic light emittmg diode 'I'hat is, the
display unit may include an anode. an or ante layer on the
anode. and a cathode on the organic layer. The organic layer
may bc composoxl of, for cxdmplc, a hole trattspon layer, a
hoh: nllcctlon lavcm Bn ttrganlc t:nusslon fiver. dn electron
iulccuon layer, and mi electron transport layer. Further, Ihe
circuit unit may be composed of various contponents such as
power lines, thin fihn transistors. storage capacitors, gate
lines. and data lines, but may not be limited thereto. Here-
inafier, the display device 100 will be assumed to be an
organic hgh( calif(tug diode il&plav deva:c lor convcnlcncc
of explanation, but may noi bc hmited io orgaiuc hgh1
mnuting diode display devices.

Referring to FI(i l. Ihe active area A/A may have an
edge-rounded shape or a corner-rounded shape As design
hos recently become ntore of a point of emphasis. there has
been demand for active areas A/A in other shapes. rather
thtln IUsl (hc rcciangUIBI 9httpc. Accordulglyi thc sUbsntttc
101 of the display dec ice 100, according to an cmboduuent
Of the present disclosure has mt oxlgc-rounded shape, but is
not limited thereto In some embodiments, the edges may be
angled or the corners may be an led

The non-active area N/A refers to an area where an image
is not displayed and where various lines and circuits for
duvuig the active aran A/A of tlu: display unit arc disposixk
As such, a drucr IC 112 configurixl to tmnsnut signals lbr
duvuig thc display urn(. Pow cr link luics, data lutk luies, and
the like nmy be disposed in the non-active area N/A

'I'he non-active area NIA may be defined as an area
extended from the active area A/A as illustmsted in FI(i. 1.
However. the non-active area N/A may not be limited thereto
and may bc dclincd as an arcs surroundutg thc acuvc area
A/A.

Rcfbrring to FIG. 1. Ihe non-active area N/A includes a
first non-active area NAI. bendiim area l3A, second non-
active area NA2, and pad area PA. The first non-Ictive area
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NA1 refers to au arcs ex(coded from Ihe active armi A/A, and
the bendina area 13A refers to an area extended from the hrst
non-active area NAI. and is bendable 'I'he second non-
active area NA2 refers to an area extended from the bmiding
area BA. The pod area PA refers to an area extended from the
second non-active area NA2 in which a pad is disposed.

In addition, the substrate 101 is delincd by tlm active area
A/A and non-active area N/A, mid may also be viewed as
comprisin a first area Al and a second area A2 1he active
area A'A and the non-active area N/A are defined by dividing Io

the substrate 101 in a transverse direction, and the tirst area
Al and the second area A2 may be defined by dividing the
substmste 101 in a ion itudinal direction. The firsr urea Al
rcfcrs to thc left arcs of thc substrate 101 and may bc defined
Io include parts ol'hc ncuvc area AsA, lira( non-aetna arcs
NAI. bendiim area 13A. second non-active area NA2. and
pad area VA, respectively. 'I'he second area A2 refers to the
rig)it area of the substrate 101 and may include other parts
of the active area A'A. first non-octive area NAI. bending
area BA, second non-active area NAZ. and pod area Pxm lo
respectively. In flim ulstance, thc first arcs Al and the second
arcs A2 may bc bilatcrafly synunetrical.

A flexible film 110 refers to a film filnned by placing
various components on a base film ill having flexibihty,
and hinctions to transniit a signal to the pixels of the active
area A/A. The flexible film 110 is disposed in the pad area
PA of the non-active area N/A and transmits power voltage
and data 1 oltagc to the pixels of Ihc active armi A/A fluough
the pad disposed in Ihc pad arcs PA. The flcxible lilm 110
includes the hase film ill and the driver I('12, and may io
further include other various components. A printed circuit
board can be connected to the flexible filin 1 it) of liKi I

The base film 111 is configured to support the flexible film
110. The base film 111 may be formed of on insulating
ma/anal. For cxamplc, thc base lilm 111 may be filmicd of ls
an insulating matcnnl having flcxlbllity.

The driver IC 112 1 ~ configured to process data for
disp)aying an image and a dnving signal for processing data.
'I'he driver I( 112 niay be mounted on the substrate lfll or
base lihn 111 of the display device 100 through a chip on so

glass (COCi), chip on film (COF), or tape carrier package
(TCP) method. FIG. 1 illustrates the drner IC 112 as
mounted on thc flcxible lilm 110 through the COF method
fol colli cnlcuce ol cxplallaiioll, biu ala v ltot bc 1uulu:il
flle I'e to

A plurality of power lines is disposed in the active area
A/rsr, and Power link lines are disPosed in the non-active area
N/A. The plurality of pov er lines is configured ro transmit
power voltage to Ihc plurality ofpixels disposed m Ihc active
arcii A/A. Thc plurahtv ol powL'1 ines lecctvcs power
ioltagc from Ihc power link lines and Ihen transmits the
poiver voltage to the plurality of pixels.

1he poiver link lines ale disposed in the non-active area
N/A and configured to transmit power voltage from the
driver IC 112 to the power lines. In more detail. the power 1.

link lures arc dtsposcxt in Ihc lirst non-active arcs NA1, thc
bcndmg area BA, aud thc second non-acuve area NA2, and
coiuux I the driver IC 112 with each of the plurahty ofpower
lines 1 bus. Ihe power link lines can transmit power voltage
to the plurality of power lines so

The plurality of power lines and pov,er link lines may be
formed of a conductive material. For example. the plurality
ol'power lines und power lurk lines may bc formed of oue
ol a vancty ol matenals uscxi in mmiufactunng an or aoic
hghl cuulllug diode, gall: elcclrode, source elcclrodc, or ss
drain electmde of a thin film transistor in the active area
A,'A I'urther. the plumslity of power lines and power liink

lines may befilrmed as o single layer or a multi-layer. In
more detail. the plurality of power hnes and power link lines
may be tiirmed of nlolybdenunl (Mo), chromium (( r),
titanium (Ti), nickel (Ni). neodymium (Nd), copper (( u),
and an alloy of silver (Ag) and magnesium (Mg).

FICI. 1 iilustrates the plurality of power hnes and power
llok lines as bcuig disposed on Ihc substrate 101. However,
other various hoes, such os gate lines. as wcfl as data lures
and data link lines confi ured to transmit data voltage to the
plumslity of pixels of the active area A/A, niay be further
disposed on the substrate 101. 'I'he data Imes and data link
lines v ill be discussed in greater detail in reference to FICI.

2.
Thc power link linc uicludes a lower power link lute

disposed in the first non-active arcs NA1, a plurality of
bending patterns 13V disposed in the bendmg area 13A, an
upper pnwer link line disposed in the second nonactive area
NA2 and a pad connection line V('l. (e g . the lower power
link line is closer to theA/A than the upper power link line).
The power link line moy further include a lower connectin
lute. rcspcctivcly a lirst lower conncctuig lute LP1 in the first
area Al and a second lower connecting lute LP2 in Ihe
second area A2. disposed in the first non-active area NAI
cminecting each lower poiver link hne to a benduig pattern
13V Tile power link line may further include a firs upper
connectin line UP1 in the first area Al ond a second upper
connectin line UP2 in the second area AZ. disposed in the
second non-active arcs NA2 connecting thc upper power
link linc with a beixling paucm BP.

'I'he pad connecting line V( I, is connected to the pad
disposed in the pad area VA and transmits power voltage to
the upper poiver link line disposed in the second non-active
area NA2.

The upper power link line is disposed on the central
portion of Ihc second non-active arcu NA2, and uicludes a
lirst portion UPLLA cxtenduig to the lirst arm A1 and a
second portion UPLLB extcnduig to Ihc second arcs A2. The
upper power link line is connected to the pad connecting line
V(.'I, nn a central ponion of the substrate 101 The first
portion UPLLA and second portion UPLLB of the upper
power link line extend to the central portions of the first area
Al and second arcs A2, respcctivcly, in thc second non-
acuvc arcs NA2.

Thc upper power lurk lmc is connected to Ihc plurahty of
bending patterns 13V In more detail, the first portiim UVI,I,A
of the upper power link line is connected to the bending,

pattern BP tluough the first upper connectin line UP1. The
second portion UPLLB is connected to another bendin
pattcm BP through the second upper connixuug lute UP2. In
tlus instance, some of thc plurality of bmldulg paucrm BP
are conncctcd to the lira( portion UPLLA ol'hc upper power
link line through the first upper connecting line UVI The
other bending patterns amon the plurality of bending
patterns BP are connected to the second portion UPLI B of
the upper poiver link line tlmough the second upper con-
niouug linc UP2.

Thc lirst upper connccung line UP1 und the second upper
connimtuig hnc UP2 are ex(coded lhom thc plurahty of
bending patterns 13V toward the second non-active area NA2
and are disposed in the second non-active area NA2 'lhe
first upper connecting line UP1 is connected tn a bendin
pattern BP and the hrst portion UPLLA of the upper power
llok line. The secoixl upper connecting lute UP2 ls cun-
nimtcd to a bending paucm BP aud thc second portion
UPLLB of thc upper power link lute. In more dc(ail, Ihe first
upper connecting line UPI is connected to an end of the first
portimi UPI,I,A of the upper power link line and the second

Petitioner Samsung Ex-1006, 0013



US 10,651,261 B2

upper connecting lute UP2 is connected to tm end of thc
second portion UPI,I l3 of the upper power link line Ilov-
ever, the tirst upper connecting line UVI and the second
upper connecting line UV2 may be connected to other
portions of the upper po~er link line depending on the
design. and are therefore not limited thereto.

lite plurality ofbending p enema BP of thc power link lute
is disposed ui tlm bending area BA. The bendm area BA
refers to the area extending from the first non-sctive area
NAI to the second non-active area NA2 as described above. Ia

Ultimately. however, the bending area l3A is bent in a
bending direction in the final product (e.g., to allow circuitry
to be pksced belfind and overlapping with the dispksy panel).
Therefore, the bending patterns BP of thc power luik linc
ilidv bc Ilirlllcit lllki a prltlerll of a spcciiic sllapi: Iti illllllllilzc I

stress and cmscks on the plurality of link lines in the bending
area 13A. I'or exaniple. the bending patterns l3V may eniploy
repeated patterns having at least one of a dianxmd, rhombic,
zigzag. or circular shape. but is not limited thereto. The
bending patterns BP may employ a variety of shapes to zo

rcxlucc suede and cracks on thc bcndui pauerns BP.
lite lower power lurk line tmnsnuts pov,er voltage

received thniugh the upper power link line and the plurality
of bendin patterns l3V to each of the first power lines Vi,l
and second power lmes VI.2 in the active area AtA

The lower power link line is disposed in the first non-
active area NAI and Includes a first loiver power link line
PLLI mid a second lower power lnik lmc PLL2. The Iirst
lower power lurk linc PLLl is thsposcd ui thc Iirst non-
active area NAI and extends to both ends (e.g, opposite so

sides) of the first area A I 1'he second lower pov er link line
VI I.2 is also disposed in the first non-active area NAI and
extends to both ends (e.g.. opposite sides) of the second area
A2. Further, the first lower power link line PLLI and the
second lower power lurk line PLL2 arc connectcxl at the ss
boundary between thc Iirst area Al dnd Ihe second arcs A2.
For example, thc Iirst lower power luik lute PLL1 and the
second lower power link lme VI l,2 inay be a ~ ingle line

In addition, the lower power link line (e g, VI,I I and
PLL2) is connected to the plurality of bending patterns BP. do

In more detail. the first lower power link line PLL1 and the
second lower power lurk linc PLL2 of thc lower power link
lute arc conmxted to thc plurahty of bcnduig patterns BP.
For example, thc first lower power lurk lute PLL1 may bc
connected to the bending patterns l3Vtinough the first lower d

connecting line I,pl And, the second kiwer poiver link line
PLL2 may be connected to the bending patterns BP tluough
the second loiver connecting line LP2. In this instance. one
bending pauem BP m conntx lcd to Ihe Iirst lower power link
linc PLLI tlirough thc Iirst lower connecting line LP1, and e

another benduig pattern BP is connccied to thc second lower
poiver link hne VI,I 2 through the second lov er connecting
line I V2

The first lower connecting line LP1 and the second lower
connecting line LPZ are extended from each of the bending s.
paucms BP tow ard thc Iirst nonactive area NA1, v lmre they
dre dispostxl. The Iirst lower connecting lme LPI is con-
ntxtcd to a bending

pattern

BP and thc first lower power link
line PI,I 1. Ihe second lower connecting line I,V2 is con-
nected to a bending pattern l3V and the second lower power to
link line PLL2.

The plurality of first power lines PL1 is disposed in the
Iirst area Al of the active arcs A,'A, tmd the plurality of
second power lures PL2 is disposed m IIte second arcs A2 of
ilia dcitvi: aI'ea A)A. Also. all elltl tii eticll ol Illa plilldllt)'i ss
first power lines VI I and plurality of second power lines
VI Z extend into the first non-active area NAI and connect

to thc Iirst lower pov,cr link linc PLLl mid the second lower
power link line PI,I.2, respectively. 'I herefore, the plurality
of hrst poiver lines VI.I are connected to the single first
lower pov;er link line Vl.l,l and the plumslity of second
power lines PL2 are connected to the sin le second lower
power hnk line PLL2.

In thc above-dcscubtxi coniiguration of thc power luik
lute. power voltage Ibom thc striver IC 112 may bc sequen-
tially transmitted to the pad connecting line Vt'I., the first
portimi UPI,I,A of the upper pov er link line. the first upper
cminecting line UVI. a bending pattern I3V, the first lower
connecttn line LPI. the first lower power link line PLL1,
and the first plurality ofpower lines PLI„ tmsnsmitting power
voltage to pixels thsposed ui thc first urea Al. Further, thc
power voltage from the doser IC 112 may bc scqumitially
transniitted to the pad connecting line Vt'I., the second
portion UVI,I l3 of the upper power hnk line, the second
upper connecting line UV2, a bendin pattern I3V, the second
lower connecting line LP2, the second lower power link line
PLLZ. and the second plurality of power ines PLZ, trans-
nutting power voltage Io pixels disposed in Ihc second arcs
A2.

I'he first loiver connecting line I.VI niay be connected to
a central portion of the first lov er power link hne VI.I,I, and
the second lower connecting line I V2 may be cimnected to
a central portion of the second lower power link line PLLZ,
as depicted in FICi. 1. That is, the hrst lower connecting line
LPl mid the second lower coiuiccting linc LP2 nmy bc
conntxtcd, not to Ihc mids. but to Ihc cmitral poruons of thc
first lower poiver link line VI I. I and the second lower power
link line VI,I 2, respectively

As described above. the first lower poiver link line VI,I,I
may extend to both ends (e.g.. opposite sides) of the first area
Al. and the first portion IJPLLA of the upper pow er link line
may only extend to Ihc central portion ol'he Iirst area Al.
Further, a bending pnucrn BP may bc coruwetcd to an endol'he

first portion UPLLA of the upper power link linc in Ihe
central portion of the first area Al through the first upper
cminecting line UPI. I ikewise. the second lower power link
line PLLZ may extend to both ends of the second area AZ,
and the second portion UPLLB of the upper power link line
may only extmid to the central portion of thea cc end arcs A2.
Further, a benduig paucrn BP may bc coiuicctcd to mi cnd of
thc stxond portion UPLLB ol'he upper power link lute in
the central portion of the second area A2 through the second
upper connecting line UV2. I'hat is, a bendmg pattern l3V

may be disposed on the central portion of the first area Al
and mother bending pattern BP may be disposed on the
central portion ol'thc second arcs A2. Therefiire, a bcnduig
pattcm BP may bc connccu:d to the central ponion of Ihe
Iirst lower power luik line PLL1. and another bcnduig
patterns 13V may be connected to the central portion of the
second iower power link line VI.I,2

Therefore. the plurality of first power lines PL1 may
include at least two sets of first power ines PL1 equidistant
from where Ihc Iirst lower coiuiccung hne LP1. That is, thc
first lower connecting line LP1 connected to a bcntluig

pattern

BP, is disposcxl on thc central portion ol'hc Iirst area
Al and is connected to the central portion of the first kiwer
power link line VI,I,I .

'I luis. the plurality of first pow:er lines
PL1 may inciude at least two sets of first power lines PL1
equidistant from the first lower connecting line LP1. Further,
the second lower connecting line LP2 may beconnectcd to
the central portion of Ihc second lower power lurk lute
PLL2. Tluis. the plurality ol'txond power lines PL2 may
include at least two sets of second poiver lines VI.2 equi-
distant froin the second lower connecting line I.V2 11iat is,
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the second lower connecting linc LP2 connected to thc
bending patterns BP is disposed on the central portion of the
second arcs A2. Thus, at least lwo sais ol'ie plurality of
second power lines VI,2 may be equidistant from the second
lower connecting lute LP2.

In addition, the first lower connecting line I,VI and the
second lower connecting lme LP2 are connected to the
central portions of the hrst klwer poiver link line VI.I I and
the second lower power link line PLLZ, respectively Tlus

Ill
may mcml that thc Iirst lower coiulcclulg lmc LPI and the
second lower connecting lme LP2 are connected to the
precise cmltcrs ol'hc Iirst lower power link luis PLL1 and
the second lower power link line VI,I,2, respectively 0th-
civ'Isc. Ibis nia)'n an lhal lhc Ilrsl lower connccnng ihlc
I Vl and the second lower connecting line I,V2. which are
connected to the first lower power link line PLL1 and the
second lolver power link line VI.I,2, respectively. such that
each set of the first pov er line~ PL1 are equidismnt from the
Iirsi lower colulcctlng hnc LPI and each sel of'ie second zo

power lines PLZ are equidistant from the second lower
conncxlulg lute LP2.

In addition, if the sum of the ividths of the first area Al
dnd thc second arcs A2 ul thc first non-active arcs NA1 is L,
the lennth of the hrst lower power liitk line VI,I.I and the
second lower power hnk luis PLL2, rcspcctlvely. may be
'/lxi. Since some of the bending patterns 13V are connected
to the central portion of the first lower power link line PLL1,
polver voltage transmitted through those bending patterns
BP is transmitted through a point correspondin to '/I of the sn

Iirsi lower power hnk lute PLL1. In other v,ords, power
voltage is transmitted throu h a point at a distance of I/sxL
from thc boundury bciwcen thc Iirst area A1 mid dlesccond
area A2 Then, power voltage is tnsnsmitted to both ends
(c.g.. opposite sides) ol thc Iirsl area A1. Further, smcc thc
other bending patterns IIV are connected to the central
portion of the second lov er plover link line PLL2, power
volta e transmitted through the other bending patterns 13 V is
trammitted tiuough a point corresponding to '/ of the do
second lower power link hne PLL2. In other words, power
voltage is transmitted tluough a point at a distance of '/sxL
from the boundary bctwccn the Iirsi arcs Al and the second
dred A2. Then, power voltage is transmlltml lo boih ends of
the second area A2

'lie relationship between the data link lines and the upper
power link lines descnbed above, in the second non-sctive
area NA2, will be described with reference to FICrh 2.

FIG. 2 Is a cross-sccnonal view iaken bclv,cen II-II'f
FIG. 1. FICJ 2 m a cross-sccnonal view of the second o

non-dctiic arcs NA2, specifically, a cross-sectional view of
an area including the hrst portion UVI,I.A of the upper
polver link line disposed in the second non-active area NA2.

Referring to FICi. 2„ the display device 100 includes the
substmste 101„a buff'er layer 102, the first portion UPLLA of 11

the upper power link lute. au ulsulaiing layer 103, a data link
luis DLL, and a pussivation layer 104.

lhc bufibr layer 102 m disposed on ihe substrate 101. Thc
butTer layer 102 can suppress the penetration of moisture or
impurities through the substrate 101 I iowever, the buffer io
layer 102 may be omitted or selectively disposed depending
on the type of substrate 101 and type of thin film unnsistor
disposed hi lhc acnvc arcs A/A.

lhe Iirst portion UPLLA of thc upper pov,cr link hnc is
disposed on thc bufihr layer 102. As described above, the ss
firs portion IJVI I.A of the upper power link line may be
formed of one of a vanety of materials used in mamifactur-

iug an orgaruc light mnitnng diode, gate clcctrodc. source
electrode, or dnsin electrode of the thin film transistor in the
active area A/A

'I'he msulating layer I f13 is configured to protect the upper
power link line. For example, the insuLating layer 103 may
be a gate insulating layer or an interlayer insulating layer.
Further, the ilwulaling layer 103 may compnsc a single layer
or multiple layers, formed of silicon oxide (SIOx) or slhcon
nitride (SiNx), hut may not be hmited thereto.

A plurality of data link lines I)I I. is disposed on the
insulating layer 103. In this instance. only some of the
plurality of data link lines DLL overlap the first portion
UPLLA of the upper power link line. The plurahty of data
hnk lines DLL ls conligurcd to transmit dais voltage I'rom

thc driver IC 112 lo a plurahty of data ines in thc active area
A/A 'Ihe plurality of dais link lines DI,I is disposed in the
non-active area N/A and the plurality of data lines is
disposed in the active area A/A I'uriher, the plunslity of data
link lines DLL is connected to the dover IC 112 and the
plurality ofdata lines, respectively. The plurality ofdata link
lulcs DLL and data lines nuiy be filnncd ol'ouc ol' variety
ofmaterials used in nuinufaciunng un orgmuc hght enullulg
diode, gate electrode, source electrode, or drain electmde of
the thin film transistor in the active area A/A Iiurther, the
plumslity ofdata link lines 1)I.I, and data lines may be formed
as a sulgle layer or in multiple layers FICi. 2 illustrates that
the plurality of data link lines DLL is disposed on the first
pornon UPLLA of the upper power hnk lute. However, thc
plurality ol'data lurk lines DLL may also be dmposcd under
the first portion IJVI.I,A of the upper polver hnk line.

'I'he passivation layer 104 is disposed on the plurality of
data hnk lines DI,I,. The passivation layer 104 is an insu-
Lsting layer configured to protect the data link lines DLL.
For example. the passivation layer 104 may comprise a
single layer or multiple layers. fornuxl ol'ilicon oxule
(SIOx) or slhcon minds (SiNx), but may not bc fimitcxf
lhCIctil

lilf i 2 illustrates thai ihe passivation layer 104 is disposed
on the data link lines I)I I. Ilowever, other components,
such as an organic layer or a planarization layer. may
additionally be disposed.

Display devices arc being utilized in a vancly of appli-
cauous, such as in monitors. Ts/s, smariphones, and
watches. Studies on crcdiing d display dcvlcc havulg a wide
display area and a reduced volunle and weight are being,
conducted. 'Ihe study of reducing bezel sizes in display
devices is one of thenl. Tlvo approaches to reducing the size
of a bezel are; bending a non-active area of a substmste and
rcdllcnlg lhc size of lhc non-dense tired lmclf As such,
studies on reducing ihc power ioltagc ulpui area mid reduc-
ing thc number of lulcs Ihr power voltage transnusslon are
bemg conducted

I lowever, in reducing the polver voltage input area and the
number of lines for power voltage tmsnsmission, power
voltage drop often occurs due to resistance In the power link
hnc Thc power vohagc drop causes tlm transnusslon of
nou-uniliinu power voltage among thc plurahty ol'pixels in
an active arcs. For example, a power link lute for power
voltage transinission nmy be positioned on a central portion
of the non-sctive area and the power hnk line in the
non-actiie area extends from this centmsl portinn to both
ends of the non-active area. In tins Instance, pov er voltage
transmitted tluough a power lute positioned at the other end
of thc active arcs (c.g.. di the farthcsi side) may bc lower
than thc power vohagc transmitted tluough a power lute
positioned on a centnsl portion of the active area. 'Ihat is. a
power line in the central portion of the active area is supplied

Petitioner Samsung Ex-1006, 0015



US 10,651,261 B2
12

w&ill power voltage d&rcctl)'&oni 1& powe& 1&nk h&le posi-
tioned on the central portion of the non-active area, whereas
a power lu&e posiuoncd on a far cnd of the active arcs &s

supplied v ith po&ver voltage through a power link lu&e

cxiend&ng from the center to both mids ol the non-dc1ivc
area I'herefore. the power voltage transmitted through a
power line pos&tioned on the far end of the active area may
be lo&ver than po&ver voltage tmnsmitted through a power
line positioned on the central portion of the active area.

1»
Accordu&gly, when power voltage &s unevenly tmnsnu&1cd1o
the plurality of p&xels in the active area, non-unifomtity in
bughtncss may occur, m&d the rchabil&ty ol'hc d&splay
device may be decreased

Accordingly, thc d&splay dev&cc 100, accorduig to a&1

embodiment of the present disck&sure includes a power link
line configured to split and transmit power voltage to a first
area Ai and a second area A2 of the substrate 101. I'urther,
the display device 100 reduces differences in line resismnce
caus&xl by the vary&ng lengths of the lines lbr power voltage
trammission, and consequently reduces power voltage
drops. In detail, power voltage foun thc driver IC 112
disposed in the pad area PA is transmitted into the central
portion of the second non-active area NA2. 11&en, the power
vol&sue is transnutted to the central portions of the tirst area
AI and the second area AZ tlm&ugh the first portion UPLLA
and the second port&on UPI LB. respectively. of the upper
power link linc. Thc power voltage supplied tluough thc
central pornon ol 1hc uon-dct&ve area N/A is thmi transmi1ted
to the plurality of power lines. not fn&m the central portion &o

of the active area A/A but from, in one embodiment, points
correspondin to &A and -'/d of the length of the active area
A/A. Therefore, the amount of power voltage drop can be
reduced reLative to when power voltage is transmitted fmm
thc ccntcr of the substrate 101 to the edges. Accortlingly. the &s

d&splay de»cc 100, accord&ng to an cmbod&ment of the
preseni d&sclosurc. un&lormly d&stnbu1cs pov,er voltage
transmitted u&to the center of the substrate 101 fn&m the
driver I('12 to several points to reach the active area A/A.
Tlu&s, the paths for transmiss&on of power voltage to each so
power line can be reduced. Therefore, power voltage drop
can bc muunuzed, aud an uuage with unproved u&ufbnn
bughtncss can bc &hsplaycd

FIG. 3 is a plan view of a display dcv&ce accord&ng to
another embodiment of the present disclosure l&KJ 4 &s a
cross-sectional view taken along a line IV-IV'f l&KJ 3.
FIG. 4 is a cross-sectional v&ew of the second non-active
area NA2 mcluding the first portion UPLI A of the upper
power 1&nl disposed &n thc second non-dct&vc area NA2 A
d&splay device 300 &llustratcd &n FIG. 3 mid FIG. 4 &s o

substantially thc sume in coniiguration as thc d&splay dev&cc
(00 illustrated in I'l(i I and l&I(i. 2, except for the hrst
portion IJPI I.A and the second portion UPI.I,13 of the upper
power link line. Therefore, redundant descriptions thereof
&vill be oniitted. &1

In FIG. 3. &hc Iirs1 port&ou UPL LA uf d&e upper power link
lute cxtm&ds to 1hc Iirst arcs AI and the second portion
UPLLB of the upper power 1&nk lute cx(ends to 1hc second
area A2. I lowever, in th&s embodiment, the (irst portion
UPI I.A and the second portion UVI,I,I3 of the upper power ro
link line are extended farther from the center of the second
non-active area NA2 to the end of the first area Al and an
cnd of thc s&xond area A2, respccuvcly. Thus, 1hc Iirst upper
conncxtu&g lute UPI aud second upper conuccung 1 me UP2
cxtcnd. not Irom the eud port&ons of the lira&port&on UPLLA ss
and the second portion I.JVI.I,I3 of the upper power link lu&e,

respectively. rather they extend from the central portions of

each corresponding upper power 1&nk l&nc (c.g., a ccntcr of
IJVI,I.A and a center of UVI,I l3).

Sinular to the Iirst portion UPI I.A of the upper power link
line, the first lower po&ver link line VI,I.J also extends to the
end (e.g.. outer edge) of the first area Al Similar to the
second portion UPLLB of the upper pov er link line. the
second lower power lurk lu&e PLL2 also cxtcnds to the end
of thc second arcs A2.

Referring to I&l(i 4, the first port&on I JVI.I,A of the upper
power link line is disposed on the buffer layer 102 Specifi-
cally, the first portion UVI.I,A of the upper power li&tk line
and the first lo&ver power link line PLL1 both extend to the
end (e.g.. outer edge) of the first area AI and are thus
d&sposcd tluoughout thc cut&re length ol thc first arcs AI.
L&kcw&sc. &hc seco&xl portion UPLLB of thc upper power
link line and the second lower power ink Ime VI.I,2 are both
disposed throughout the entire length of the second area A2

'I'he insulating layer 103 and the plunsl&ty of data link lines
DLL are disposed on the first portion UPLLA of the upper
power link line. Further. the first portion UPLI A of the
uppc& power fink lh1c 0&

c&lapsed&&h

edcll of thc phlrdhtv ol
data link lures DLL. In other w ords. all o I'hc data link lures
overlap with at least a portion of the po&ver lmk line (e.g,
IJVI I.A and UVI,I,13) l&or example, son&e or all of the data
link ines can cross the upper power hnk line, in order to
equalize or uniformly distribute potential interference or
parasitic capacitance across the data link lines.

In thc d&splay de»cc 300. accord&ng to m&other cmbodi-
mcnt ol'hc prcscnt d&sclosurc. tlm first poruou UPLLA and
second portion UVI,I 13 of the upper power link line extend
from the center of the second non-sctive area NA2 to the
ends (e g, opposite sides or outer ed es) of the first area Al
and second area AZ. respectively. Th&s minimizes deviations
caused by RC loads for data voltage. Fu&ther, in the first
nou-active arcs NAI. thc first lower power hnk linc PLLI
and second lower power lurk linc PLL2 cxtcnd tluoughout
the entire length ol thc Iirst area AI and s&xoud area A2,
respectively. thus, it is possible to minin&ize deviations
caused by RC loads for data voltage As described above,
when the data link lines DLL overlap the upper power link
line and the lower power link line. parasitic capacitance may
bc gcneratcd between thc data lurk l&ncs DLL aud thc upper
power lurk hnc. and/or bciw em& the data lurk ines DLL and
thc lower power lu&k lu&c. Thcreforc, RC loads nmy bc
generated by data voltage transmitted to the data hnk lines
l)I [.. Ilowever. the upper po&ver link hne and the k&wer
power link line could be designed to overlap w&th only some
of the plurality of data link lines DLL. In this instance,
d&lfcrm&1 RC loads may bc gmicrated for data voltage trans-
nutted through data lu&k lines DLL ovcrlappu&g thc upper
power lu&k line and Ihc lower power l&nk 1&ne, as opposed to
when they do not overlap the upper power hnk line and the
lower pov;er link line, potentially creat&ng an I(('&ad
deviation between the data link lines DLL In the display
device 300 accordin to another embodunent of the present
d&sclosure, both the first portion UPLLA aud thc s&xond
port&on UPLLB of thc upper power hnk 1&ne extend I'rom thc
center of thc second non-active areu NA2 to thc cods (e.g..
outer edges) of the tirst area Al and second area A2,
respectively. 'I'hus, the first portion I.JVI.I,A of the upper
power link line may overlap all of the data link ines DLL
disposed in the first area A1. Further„ the second portion
UPLLB of thc upper power 1&nk lu&c may overlap all of the
data link lines DLL disposed ui thc second area A2. Also, in
the Iirst non active arcs NAI. the Iirst lower power link lute
VI,I. I and the second lo&ver power link line PI.I,2 extend to
both ends (e g. opposite sides) of the first area Al and
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second area A2, respectively. Thus, ihe first lower power
link line Vl.l,l may overlap all of the data link lines DI.I,
disposed in the first area Al, and the second lower power
link line VI.I,2 may overlap all of the data link lines DI.I,
disposed in the second area A2. Therefore. in the dispLay
device 300. accordin to another embodiment of the present
discloslllc. dcvltltloiis iii RC loads irdllsliii11Ld illtoilgll tile
data lurk lines DLL cnn bc rcduccd. Thus, data voltage
delays may occur equally in each of the data link lines DI.I „

reducing deviations caused by such 1 I 1

FI(i 5 is a plan view of a display device according to yet
another embodunent of the present disclosure. The display
device 500 illustrated in FICi. 5 is substantially the same in
coniigurauon as the display device 300 illustrated in FIG. 3

and FIG. 4. except that a tlurd arcs A3, tlnrd upper con-
necting line UV3, third low:er connecting line I.V3. third
loiver power link line Vl.lsf and third plurality of power
lines VI 3 are fiirther included 'I'herefore, redundant descrip-
tions thereof v, ill be omitted

Referring to FICi. 5. a substrate 501 of the dispLsy device io
500 uicludes a lirst arcs Al, second arcs A2. and tlurd area
A3. lite Iirst area A1, second arcs A2, mid tlurd area A3 may
be defined by dividing the length of the substrate 501 along
a longitudinal direction lior example, if the substrate 501 is
divided into three parts m a longitudinal direction: the hrst
area Al refers to the lefi area of the substmte 501. including
the corresponding parts of both the active area A/A ond the
non-acute arcs N/A, the second area A2 reli:rs io 1hc nghi
area ol'ihc substrate 501, nicluduig the corrcspoixlm pahs
ofboth the active area A/A and the non-active area N/A, and io
the third area A3 refers to the central area of the substrate
5(ll. including the correspimding parts of both the active
area A/A and the non-active area N/A.

The upper power link line includes a first portion I JPLLA,
cxtcnding from thc center of thc tlurd arcs A3 tluough the is
lirst area Al, and a second portion UPLLB. extending from
(lie celt(or el tile Illlrd arcs A3 Ilitoil 11 1llc sccoiid sires A2.
In other words, the first portion UVI.I,A and second portion
UVI I.I3 each extend to the end of the first area Al and
second area A2„respectively. from the center of the third so
area A3.

A plurality ol'pper connecting hnes is disposed ui thc
second non-active area NA2 and connects ihe Iirsi portion
UPLLA and second portion UPLLB of thc upper pow er link
line tvith the plurality of bending patterns l3V disposed in the
bendina area l3A 'I'he plurality of upper connecting lines
includes the first upper connectin line UPI. second upper
connectin line UP2. and third upper connecting line I JP3.
Thc lirst upper conncctuig linc UP1 relcrs to a I me ex( miduig
from thc lirst portion UPLLA disposed ui the lira( arcs A1 o

toward the bmiduig arcs BA The second upper coiuieciing
line UV2 refers to a line extending from the second portion
UPI I.I3 disposed in the second area A2 toward the bending
area BA. The third upper connecting line UP3 refers to a line
extending from the first portion UPLLA and/or the second s.
portion IJPLLB ihsposed in the tlurd arcs A3 toward thc
bcndmg arcs BA

A benduig pattern BP in the bcnduig arcs BA is connected
to each of the upper connecting lines in the bending area BA.
ln more detail, a bending pattern l3V is connected to the hrst ii!

upper connecting line UPI, which is extended from the iirst
portion IJPLLA in the first area AI. Another bendiiig pattern
BP is connected to ilm sixond upper conncxtuig lme UP2,
winch is cxtmuhxl Ibom thc second ponion UPLLB ui the
second arcs A2. A third bcnduig paucm BP is connected to ss
the third upper connecting line IJV3, ivhich is extended front
the first portion I JVI.I,A and/or the second portion UV[,1.13

in 1hc third area A3. 111st is, ihc plurality ol bending patterns
l3V in the bending area i3A. some are disposed m the first
area Al, some are disposed in the second area A2, and others
are disposed in the third area A3

A lov,er connectin line, disposed in the first non-active
area NAI. is connected to each bending pattern BP, respec-
tively In morc deiml, thc plurahiy of lower connccung lures
includes a Iirsi lower connecting linc LPI, a second lower
cminecting line I P2. and a third lower connecting line I V3

In the first non-active area NAI. the hrst lower connecting
line I,VI is disposed in the first area Al, the second lower
connectin line LP2 is disposed in the second area AZ. and
the third lower connecting line LP3 is disposed in the third
arcs A3 Accordingly, the Iirsi low cr connixung lute LP1 is
connixtcd to the bending pattern BP disposed in the Iirst area
Ai, the second lower connecting line I,V2 is connected to
the bending pattern l3P disposed in the second mes A2, and
the third lov,er connecting line I,V3 is connected to the
bending pattern BP disposed in the third area A3.

The first loiver povver link line PLLI. second lower power
liok hnc PLL2, aml tlurd lower power lurk linc PLL3 are
connixtcd to thc lirst lower connecting linc LPI. sixond
lower connecting line I.V2. and third lower coi111ecting line
I P3, respectively In more detail. the first lower power link
line VI,I,I is connected to the first loiver connecting line
LPI The second lower power link line PLLZ is connected
to the second lov,er connecting line LP2. The third lower
power lurk linc PLL3 is coiuiectcd to thc tlurd lower
connixtuig linc LP3. 11uit is, in thc lirst non-active area
NAI, the first loiver power link line VI I.l is disposed in the
first area Al. the second lower power link hne VI.I.2 is
disposed in the second area A2, and the third lower power
link lute PLL3 is disposed in the third area A3. Herein, the
first loiver power link line PLLI„ the second lower power
liok hnc PLL2, aml the third lower power lurk lute PLL3
may ex(cud throughout thc lmigth of ihc lirst arcs AI, sixond
area A2, and tlurd nrca A3. rcspcctivcly. Further, the Iirsi
lower pov er link line VI I.l. second loiver power link line
VI,I.2, and third lower power link line VI 1,3, each extending
throu bout the length of the first area AI. second area AZ,
and third area A3. respectively„may connect to each other at
thc boundary bctwccn eaCh of thc areas. Thai is, 1hc Iirs1

lower power link linc PLL1, the second lower power lurk
line PLL2, and the third lower power luik linc PLL3 may bc
connected in a single line fe.g . VI I.l, VI.I,2, and VI.I,3 can
foun a single power line).

A plurality of power lines is disposed in the active area
A/A. and are connected to the first lower power link line
PLL1, second lower power link linc PLL2, and gourd lower
power link linc PLL3. The plurality of power luies includes
the Iirst power lures PLI. thc second power lines PL2, and
the third pov,er lines VI3. I'he first power lines Vl.l are
disposed in the first area Al and connected to the first lower
power Intk line PLLI. The second power lines PLZ are
disposed in the second area A2 and connected to the second
lower power link line PLL2. Thc tlurd power lures PL3 arc
disposed in thc ilurd arcs A3 and connected to ihe 1hird
lower power link lute PLL3.

In the above-described contiguration of the power link
lines, power voltage fmm the driver I('12 may be sequen-
tially tmsnsmitted to the pad coiuiecting line PCL, the first
portion UPLLA of the upper pow er link line. the first upper
connixtuig linc UP1. a bmxling pattern BP, thc first lower
connixtuig line LP1. the Iirst lower power link lute PLLI,
and thc Iirst power lines PL1 in scqucnce, to transnut power
voltage to pixels disposed in the first area A I Vower voltage
from the driver I('12 may also be sequentially transmitted
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to thc pail connecting linc PCL, the second portion UPLLB
of the upper power link line. the second upper connecting
line I JV2. a bending pattern IIV, the second lower connecting
line I,V2, the second lower power link line VI,I.2. and the
second power lines PL2. to transmit power volm e to pixels
disposed in the second area AZ. Power voltage fmm the
dni cr IC 112 may yct also bc SLxluentially transmitted Io the
pad coiuiecting line PCL, the Iirst poruon UPLLA and the
second portion UPI,I.I3 of the upper power link line, the
third upper connecting line UP3. a bending pattern l3V. the io

third lower connecting line I.V3. the third lower power liink
line PLL3„and the third pov'er lines PL3 in sequence. to
trammit power volta e to pixels disposed in the third area
d3

In thc embodnnmit ol'he present disclosure as illustrated
in display device 500, the substrate 501 is divided into the
firrt area Al, the second area A2. and the third area A3.
Iiurther. the power link lines and power lines corresponding
to the respective areas are disposed to transmit power
voltage to pixels in their respective areas. However. the Io
preseni disclosure Is not limited thcrclo. In tlus uisIancc. the
subsuate 501 may bc divnled into Quec or more areas and
poiver voltaae may be similarly supplied to each of those
areas I iereui. the height of a neutml plane i ~ designed to
reduce stress applied to each line during bending of the
bending area BA. To facilitate the design of the neutral
plane, the plurality of bending patterns BP and the plurality
of Lid(a link lines may bc disposed on the same layer. In tlus
instance, If the number of bending patterns BP disposed on
the substrate 501 is increased, space fiir the plurality of data so

link lines is reduced. Additionally, as the resolution of a
display device increases, the number of data lines and data
link lines connected to the data lines also increase. There-
fore, as high-resolution display devices require sufiicient
space Ibr morc data link lines, thc space Ior bmitling pattenn is
BP ui the bending area BA may biwomc morc limitciL In
such high-rcsoluuon display devices. Ihe mmiber OI'areas on
the substrate 501 and the layout of power link lines can be
detemiined based on a variety of factors„such as the
resolution of the display device, the width of the bending do

area BA, the width of the data link lines, and the lil e.
Accorduigly. ui some cmboduncnts, the substrate 501 may
llilvi: tlirCC Or lllot'L drCBS

In addition. If thc siun of Ihc widths OI Ihc Iirst arcs Al,
second area A2. and third area A3 in the first non-active area
NA I is I . the first lower power link line VI.I.I. second lower
power link line PLL2„and third lower power link line PLL3
may each have a length of '/ xL. Since some of the plurality
ol'enduig paucrns BP arc conncctcd to thc cmitra1 portion
ol'he Iirst lower power lurk lute PLL1, power voltage o

transmiued tluough those bcnduig paucrns BP is transmitted
through a point corresponding to '! of the length of the hrst
lower power link line VI,I.I In other words. power voltage
is transmitted to the first lower power link line PLLI at a
point at a distance of '!I xL from the boundary between the s.
flIS( dlmI AI dllif 111C 11IIILI BICB A3. TIIL'll, pLIWCI voltagC IS

trammiucd to both ends of thc Iirst area Al . Likewise, suicc
some of Ihc plurahty of bcnduig pancrns BP are connected
to the central portion of the second lower power link line
VI I.2. Ihe power voltage transmitted through those bending io

patterns BP is transmitted through a point corresponding to
!0 of the length of the second lower poiver link line PLL2.
In other words, power voltage is transmi11cil to the second
lower power link lute PLL2 at a pomt dt a ihstancc of '/sxL
from thc boundary bctwccn thc second area A2 and Ihc tlurd ss
area A3. Then, power voltage is transmitted to both ends of
the second area A2 Also likewise, since some of the
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plurality of benduig pauems BP are connectixl to the central
portion of the third lower power link line VI,I 3. the power
voltage trmisinitted thmn h those bending pattenis 13V is
transniitted through a point corresponding to '/ of the length
of the third loiver power link line PLL3. In other words,
power voltage is transmitted to the third lower power link
lute PLL3 at a pouit nt a distmice of '/sxL Ikom flm boundary
bctwiwn thc third arcs A3;md thc lira( area A1. Then. power
voltage is trmismitted to both ends of the third area A3

Accordingly, the display device 500 according to another
embodinient of the present disclosure includes a power link
line confi ured to dividcdly transmit pov er voltage to the
first area AI. second area A2, and third area A3 of the
substrate 501. Thc display des ice 500 reduces thc difii:r-
CIICCS Ill lillL. ICSIS(BIICI: CtiiiSLLI by'11C VIIiylllg ICIlgllls Of flli:
lines for power voltage transmission I'hus, it is possible to
nuninnve power voltage drop. 'I'he power voltage supplied
through the central portion of the second non-active area
NAZ is transmitted to the plumlity of pov er lines from. for
example. points corresponding to '/I, !0. and '/s of the length
of the active arcs A/A. Therefore, thc amount of power
voltage drop can bc reduced rclativc to whmi power voltage
is transmitted from a single central portion to both ends of
the substrate 501

Accordingly, the display device 500 according to another
embodiment of the present disclosure uniformly distributes
power voltage supplied into the central portion of the
substrate 501 to scvcral pouits until thc power volui c
reaches thc active aran A/A Ibom the dover IC 112, roxlucuig
the distance poiver voltage must travel to each power line
Vower voltage drop can be niinimized and an unage svith
more uniforin brightness can be displayed.

FICi. 6 is a plan view of a dispLay device according to still
another embodiment of the present disclosure. The display
dcvicc 600 illustrated in FIG. 6 is substantuilly thc same in
configuration as Ihc display ilevice 100 illustrated In FIG. I
and FICi 2. except for thc drrmigcmcnt of the pad coiuicctuig
line, the first portion UVI I.A. and the second portion
IJVI I.I3 of the upper poiver link line 'I'herefore, redundant
descriptions thereof will be omitted.

Referring to FI(3. 6, the driver IC 112 disposed on the
flexiblc Iilm 110 transmits power voltage to thc power lurk
line tluough a first pad PI and second pad P2. Thc Iirst pad
P1 and scwond pad P2 may be conligurcd to output power
voltage 'I'he flexible film 110 includes a plurality of pads
configured to output power voltage, data voltage. and the
like The first pad PI and the second pad P2 may be the
outermost pads amon the plurality of pads disposed on the
flcxible Iilm 110. Hcrcin. FIG. 6 illustrates only thc first pad
P1 and thc secoml pdd P2, among thc plurality ol'ads, to
which power voltage is output from thc driver IC 112, for
cmivenience in explanation

I'he pad connecting lines in the second non-active area
NAZ include a first pad connecting line PCLI disposed in
the first area AI and a second pad connecting hne PCL2
disposed in thc scconil area A2. Further, thc Iirst pad
conniwtuig hnc PCLI extends I'rom thc Iirst pad P1 ui thc
pad arcs PA Into thc second non-active area NA2. Thc
second pad connecting line V('I 2 extends from the second
pad V2 in the pad area VA into the second non-active area
NAZ. That is. among the plurality of pads disposed on the
flexible fiim 110, the first pad connecting line PCLI and the
second pad connimting lute PCL2 arc coiuicctcd to the
outermost Iirst and second pads PI and P2. rcspiwtively.
Further, each of the first pail connccung lute PCL1 mid the
second pad connecting line V('I 2 are disposed at the ends
(e g., near the outer edges) of the pad area VA.
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FIG. 6 illustrates that thc pad coiuicctuig line mcludes thc

two pad connecting lines. that is. the first pad connecting line
P('l,l and the second pad connecting line P(:l.2 I Iov ever,
the nuniber of pad connecting lines may be increased
depending on the number of pads to which power volm e is
output from the dnver IC 112. Also. the positions of pad
conncmtuig lines muy vary dcpenduig on the layout of pads
to wluch a power voltage is output from the driver IC 112
and may not be limited thereto ivhat is depicted herein

1'he upper power link line includes the first portion ia
UPI I.A and the second portion UPI,I,I3 'I'he first portion
IJPLLA is disposed in the first area A1 of the second
non-active area NAZ. The second portion UPLLB is dis-
posed in die second arcs A2. Spccilically, thc upper puwer
link line includes thc first portion UPLLA aixl second
portion UPI.I,I3, each extenduig into the first area AJ and
second area A2. respectively, from each end of the second
non-active area NA2 In this instance. the first portion
UPLLA may extend from one end of the second non-sctive
area NA2 to the central portion of the first area AI. Further, ic
thc second portion UPLLB may extend from the other cnd
of'thc second non-active arcs NA2 to the central pottion of
the second area A2

1'he upper power link line is connected to the pad con-
necting line In more detail. the first portion IJPI,I A of the
upper power link line is connected to the first pad connecting
line PCL I at the one end of the second non-active area NA2.
Thc second poruou UPLLB of thc upper power link lute is
coiuuxted to thc simond pad connecting lute PCL2 at thc
other end of the second non-active area NA2 3(l

liach upper power link line is connected to a bending
patteni i3P. In more detail, the first portion UPI [,A of the
upper power link line is connected to come of the plurality
of bending patterns BP through the first upper connecting
linc UPI. The second poruon UPLLB of tile tipper power is
luik lute is conncctcd to some of the plurahty of bending

patterns

BP tluuugh thc second upper coiuiimtuig line UP2.
'I'hat is, an end portion of the first portion IJPI,I A of the
upper power link line is connected to the first upper con-
necting line UP1 on the centmsl portion of the first area A1. do

Further, an end portion of the second portion UPLLB of the
upper power link linc is connected to thc second upper
coiuux tuig luic UP2 ou thc central portion of'1he second arcs
A2.

In the display device 600 according to another embodi-
ment of the present disclosure. power voltage is transniitted
front the driver IC 112 dispoced in the pad area PA to each
of both ends (e.g.. opposite cidesj of the non-active area
N/A. Thc power voltage output poini of thc dover IC 112 of
thc display device 600 may bc changed in various ways c

depending on thc model and desi n of thc dover IC 112.
ashen the power voltage output point of the driver K'12 is
changed. the layout or disposition of pad connecting lines
may be chan ed accordingly. Even in this insmnce. the hrst
portion UPLLA of the upper power link line connected to the 11

Iirst pad connecting hne PCL1 can be extended to 1he central
portion of thc Iirst arcs AI Further, the scmond portion
UPLLB of thc upper power link line connected to thc scmond
pad connecting line P('I.2 can be extended to the central
portion of the second area A2 Therefore, the display device ic
600 according to another embodiment of the present disclo-
sure can distribute power voltage from the driver IC 112 to
thc dctli c dred A/A tllroogll Illilllv'ouus, rcgaldless ofdill'luuigcsin thc points from wluch power voltage is trans-
nnttcd due to varying models mid desi uis of thc driver IC sc
112. The path for tmcnsmission of power voltage to each
poiver line can be reduced in this mamier. 'I'herefore, power

voltage dmp can bc reduced and an image with unif'onn
brightness can be displayed Since the layout or disposition
of the power link line can be freely adjusted according to the
kind and design of the driver IG 112. there is a degree of
freedom in design.

Further. power voltage can be dividedly transmitted
tluough thc Iirst pad councctuig linc PCL1 aud thc simond
pad connecting lute PCL2. with each respcctivcly dtsposcxf
at opposite ends of the second non-active area NA2. It is
possible to impmve heating and reduce any defounations of
the dispLcy device 60(l caused by excessive current. reducing
the degradation of the dispLay device 600. in this manner.

FICi 7 is a plan viecv of a display device according to
another embodiment of thc prcscn«hsclosurc. Thc display
device 700 illustrated in FIG. 7 is substantially the same in
configuration as the display device 600 illustmcted in lil(i. 6,
except for the first porcion I.JPI.I,A and the second portion
IJPI,I.I3 of the upper poiver link line 'I'herefore, redundant
descriptions thereof will be omitted.

Referring to FICi. 7, the first portion UPLLA of the upper
power luik line is disposn! ui the Iirst arcs A1 of'he simond
nou-active ared NA2. Thc sixond portion UPLLB of the
upper pocver link line is disposed in the second area A2
I Ierein, the first portion UPI,I A and second portion IJPI,I l3

of the upper power link line each extend to the boundary
between the first area Al and the second area A2. from each
end of the second non-active area NA2 and the second
portion UPLLB also extends to thc boundary bctwccn thc
first arcs AI and the second area A2. Thus, the Iirst portion
IJPI,I.A and the second portion UPI,I Ii of the upper power
link line are connected to each other at this boundary 'I'hus,
the first upper connectin line I.JPI and the second upper
connectin line UP2 may extend from the central portions of
the hrst portion UPLLA and the second portion UPLI B,
respcctivcly, of thc upper power lutk linc. Thc first portion
UPLLA and the second portion UPLLB are dtsposcxf
tilruilghoilt tile lellgtll Of the Scciutd lion-dcdivc illi:d NA2.

In the first non-active area NA I. the first lower pov:er link
line PI,I,I extends to both ends (e g, opposite sides) of the
first area A1. and the second lower power link line PLL2
extends to both ends of the second area A2. That is, like the
first portion UPLLA mid the second portion UPLLB in thc
second non-active arcs NA2, the Iirst lower power lurk lute
PLL1 and thc second lower power link linc PLL2 arc
disposed throughout the entire length of the first non-active
area NAI

In the display device 700 according to another embodi-
ment of the present disclosure. the first portion UPI LA and
the second portion UPLLB of the upper power link lute
ex(cud Irom the respimuvc opposite nids of thc simond
nou-active area NA2 to the boundary betweni thc Iirst arcs
Al and the second area A2. 'Iliis makes it possible to
nunimixe any deviations caused by an lfG load for data
voltage In more detail, the first portion UPLLA of the upper
power link line extends from one end of the second non-
acuvc arcs NA2 to the boundary bctwcni tlm Iirst arcs AI
and thc second area A2;md may overlap the data lurk lures
disposed in thc Iirst dred AI. Further, the second portion
IJPI,I.I3 of the upper power link line extends from the other
end of the second non-active area NA2 to the boundary
between the first area A1 and the second area AZ and may
overlap the data link lines disposed in the second area A2.
Morcovcr. Jhc first lower power lurk linc PLLI mid the
second lower power linl lute PLL2 arc also dtsposcxf
tluoughout thc length of the entire Iirst nou-active arcs NAI.
1'hus, the first lower poiver link line PI I,l and the second
lower pocver link line PI,I 2 niay overlap with all of the data
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1&nk lu&cs disposed in &1m Iirst non-acuve arcs NA1. 11&crc-

fi&re, in the display dev&ce 700 according, to another embodi-
ment of the present disclosure, a deviation in an RC load
transmitted through the data link lines can be reduced Tints,
any data voltage dehay may occur equally in all of the data
link lines. Therefore. it &s possible to reduce deviations
cd&ised by'hc ilB&a vol&Bgc ih:IBJ's.

FI( L 8 is a plan v&cw of a display dev&cc accordu&g to
another embodiment of the present disclosure A display
device 800 illustrated in I'l(i 8 is substantially the sante in &o

confiauration as the d&splay device 60(l illustrated in lii(i 6,
except for the first portion UPLLA and the second portion
IJPLLB of the upper power link line and the layout of the
plurality ol'cndu&g patterns BP. Thercfi&re, redundmu
dcscnpuons thcrcol'&ll be omitted.

Referring to I&I(i. 8, the first pad connecting line V('l,l
and the second pad connecting line V('I 2 are respectively
disposed on opposite ends of the second non-active area
NA2. Further. the first portion I JPLLA of the upper power
link line is disposed in the first area A1 of the second Io
non-dctiic area NA2. The second poruon UPLLB of the
upper power lu&k &s d&sposed u& the scmond area A2 of the
second non-active area NA2. I ierein. the tirst portion
UPI I.A of the upper power link line is connected to the hrst
pad connecting line V('l,l alono the same line 'I'he second
portion IJPLLB &s connected to the second pad connecting
line PCL2 alon the same line.

Tlat is. 1&kc thc Iirst pad connecting linc PCLI and thc
second pad coiu&cct&ng linc PCL2, Q&e Iirst port&on UPLLA
and the second portion UPI.I.I3 may be disposed on one end &o

of the first area Al and the other end of the second area A2,
that is, on opposite ends of the second non-active area NA2,
respectively.

The upper power link line is connected to the plurality of
bend&ng patterns BP. Spec&lically. &he lira&portion UPLLA of &I

thc upper power lu&k 1&ne ts connected to a bendu&g pa&tern
BP Qm&ugh thc Iirst upper conncc&ing lu&e UPI. The a&mond

portion IJPI,I.I3 of the upper poiver li&ik line is connected to
a bending pattern I3V through the second upper connectiag
line IJP2. For example. some in the plurality of bending do

patterns BP are connected to the first pad connecting line
PCL1, the first port&on UPLLA and thc lira& upper connect-
ing lu&e UPI d&sposcd on onc end of ihe lira& arcs AJ.
Further. &he others &n the plural&ty of bcndu&g pat&erne BP arc
connected to the second pad connecting line VC[,2, the
second portion IJVI.I,II and the second upper connecting
line UP2 d&sposed on one end of the second area A2.
Therefore, the pluml&ty of bending patterns BP connected to
thc Iirst upper connccung lu&e UP1 dnd the scmond upper
conncm&u&g linc UP2 may bc disposed on thc ends of the o

non-acti& c arcs N/A, tha»s, opposite ends of thc bending
area l3A.

In the display dev&ce 8(30 according to another embodi-
ment of the present disclosure. power volta e is transmitted
from the dover IC 112 disposed in the pad area PA to each 11

cud of &hc uon-&icuvc a&cd N&A. Furd&er, thc power link linc
for power voltage &ransm&ssion &s disposixi along a stra& h&

lu&e to nunimixe the Im&gth of each line. Specdically, thc Iirs&

pad connecting line VCI I and the second pad connecting
line V('I 2 are disposed on opposite ends of the second io
non-active area NA2. Further, the first portion UPLLA of the
upper power link line„ the fir t upper connecting line UPI
and a bendu&g pat&crn BP are connected strmght to the Iirs&

pad conmm&u&g l&nc PCL1, &md their respccuvc centers can
d&sposcd along a same straight ima mary line. Also, the si
second portion UPI,I.I3 of the upper power link line, the
second upper connecting line IJV2 and a bending pattern BV

drc councctcd st&iught to &hc scciuul pad connccuug huc
V('I,2, and their respective centers can disposed along a
san&e straight imaginary line 'I'herefore, &n the display
device 800 according to another en&lx&din&ent of the present
disclosure. the path for power volta e transmiss&on from the
driver IC 112 to the active area A/A can be reduced.
The&cfo&c, powc& voltage iliup cilu bc rixhlccd &Iud Bu uuagc
w&th uiufom& bnghtncss can be d&splayed.

l&I(i 9 is a plan view of a display dev&ce according to
another embodiment of the present disclosure A display
device 90(l illustrated in I&I(i. 9 is substantially the same in
configuration as the dispLay device 100 illustmted in FICO 1

and FICJ. 2, except for the first portion UPLLA and the
second poruon UPLLB of &hc upper pow cr lu&k linc. There-
fore, rcdundan& dcscnpuons &hcrcol w&ll be omit&ed.

Referring to I il(i. 9. the upper power link hne includes the
first portion IJVI I,A disposed in the first area Al and the
second portion IJVI.I I I disposed in the second area A2 'I he
first portion UPLLA and the second portion UPI LB of the
upper power link line are both connected to a sin le pad
connimtu&g line PCL. Further, thc Iirst port&on UPLLA and
the second portion UPLLB of the upper power 1&nk lu&e

extend to the central portion of the first area Al and the
central portion of the second area A2, respectively, in the
second non-active area NA2

The upper po&ver link line is connected to a plurality of
bending patterns BP. Specifically. the first portion UPLLA of
thc upper power lu&k 1&nc is conncctcxl to B bend&ng paucm
BP tluough thc Iirs& upper connecting hne UP1. Thc a&mond

portion UVI I.I3 of the upper power link hne is connected to
a bending pattern l3P through the second upper connecting,
line IJV2 In this instance, some &n the plurahty of bending,

patterns BP are connected to the first portion UPLLA of the
upper povver link line tlm&ugh the first upper connecting line
UP1. Further, others &n thc plurality of bend&ng patterns BP
are conncctcd to the second poruon UPLLB of thc upper
power hnk huc th&UUgh Ihc second Upper councctu&g huc
IJV2

I'he first portion UVI.I,A and the second portion IJVI,I l3

of the upper power link line may be configured along the
shortest possible distance bet&veen the pad connective line
PCL and each ol'hc Iirst upper connccung l&nc UP1 and thc
second i&ppcr couucc&h&g huc UP2, rcspimuvely. That &s, thc
first portion UPLLA and thc second port&on UPLLB of thc
upper pov er link line may be disposed diagonally in the
second non-active area NA2.

In the display device 900 according to another embodi-
ment of the present disclosure, pov, er voltage is transmitted
from thc dnvcr IC 112 disposed &n the pad area PA &o the
central portions ol'he non-acuve arcs N/A. 11&c power
voltage output pouu ol'hc dmcr IC 112 of the display
device 900 &nay be chanaed in various ways depending on
the model and design of the driver I('12 When the power
voltage output point of the driver IC 112 &s chan ed. the
layout of the pad connecting lines may be changed accord-
ingly In this umtancc. the Iirst poruon UPLLA &md thc
second port&on IJPLLB of thc upper power lu&k lu&c connect
to thc pad connccung line PCL and cxtcnd to the central
portions of the Iirst area Ai and the second area A2,
respectively. The first portion IJVI I.A and the second por-
tion UPLLB of the upper power link line extend to the
central portions of the first area Al and second area A2,
respcctivcly, and areeach co&u&ac&cd to a bend&ng pat&cm BP
respcctivcly d&sposcd on the cm&tral portions of &he Iirs& arcs
A1 and thc a&mond arcs A2. Herc&n, thc lira& port&on UPLLA
and the second portion UVI,I l3 can connect the pad con-
nectin line P('I, disposed on the central portion of the
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non-acute arcs N/A, lbal 19, al Ihe boundary between thc
firrt area Al and tbe second area A2. to the plurality of
bendina patterns IIP with the shortest distance. I'his nmu-
mizes the length of the power link lines configured to
transmit power volta e transmitted from the center of the
non-active area N/A to the central portions of the first area
A1 and Ihc second urea A2, rcspectivcly. Thus, as Ihc lcnglh
ol'lhe power link linc is rtxlu cad, res is iance ui lhe pow cr link
line cmi be decreased Also, pov:er voltage dnip can also be
reduced Therefore. the display device 900 according to still Io

another embodinlent of the present disclosure can distribute
power voltage tmsnsmitted throuvgh the center of the substmste
101 to many points in order to transmit power voltage to the
dcxu c arcs A/A from thc dnvcr IC 112. Also, IIte display
dcvicc 900 can reduce thc path for thc trmismission of thc
power voltage 'I'herefore, power voltage dmp can be
reduced and an iniage with uniftinn brightness can be
displayed.

The embodiments of the present disclosure can also be
described as follost s below 20

According Io an asptol ol Ihe presem disclosure, there is
provided a display device. lite display device uicludes a
substmte including an active area with a plurality of pixels
and a non-active area adlacent to the active area 'I'he display
device further includes a plurality of power lines, includiag
a plurality of both first power lines and second power lines,
disposed in the active area and configured to transmit power
1 Ullage lo thc plurality ol'pixels. The display device further
includes a power link lute disposed in Ihe non-dclive area,
includin a lower power link hne connected to the plurality 30

of potver lines, a first lower connecting line extending front
the lower power link line. and a second lov er connecting
line extending from the lower power link line. The plurality
of first pots er lines includes at least two sets of first power
lines at thc same distance from thc tirst los3cr coiuiecliitg 39

linc. The plurality of second power lmcs includes at least
tw 0 9Ct9 Ul 9t 1 01111 poWCr liitt 9 Bl Ilit: siiinC il191B11CC fioat lhC
second lower connecting lme

1'he non-active area may include a first non-active area in
ivhich the lower poster link line is disposed. a bendin area ao

adjacent to the first non-active area, a second non-active area
dtllaccnl lo Ihc bending area, and a pad area adjacent 10 thc
second non-active area. Thc substrate may include a lirsl
dred ui which thc plurality ol'irst puwer lures and thc lirsl
lotver connecting line are disposed. and a second area in
which the plurahty of second power lines and the second
lower connecting line are disposed. The lower power link
line may include a first lower power link line extended to the
lirst arcs and a second lower power link lute cxleixled to the
second arcs. Thc lirsl lower conneciing linc and thc second 0

lower conmwlin linc may bc extended from the lirsl lower
potver link hne and the second lower power link lute,
respectively. toward the bending area

One of the first area and the second area may be a left area
and the other may be a rivght area. 11

llic Iirst lower power luik linc may exlcntl to both mtds
(C.g.. opposite sales) of the lirst arcs, mid Ihc scmond lower
pUV:Ci link liiit: ilidy':XICiitl 10 boih Ciltls itf lhC St:Ctuxl Brt:B.
'I'he first lower potver link line and the second lower power
link line may be connected at the boundary betv een the hrst tc
area and the second area.

The poiver link line may Include a plurality of bending
patterns disposed in thc beuduig area and conneclcxl to the
lirst lower connecting linc mid the second lower coiuieclutg
linc. Thc power link linc may further mcludc mi upper power Ss

link line disposed in the second non-active area 'I'he power
link line nlay further include an upper ct111ilccting line

ilisposctl ln lhc sccoiitl non-Bclivt: Brt a Biitl coililc'cl lhc
bending patterns to the upper power link lme

'I'he upper power link line may include a first portion
extending into the first area and a second ponitm extending,
into the second area.

The first portion and second pottion of the upper power
liok linc may cxlcnd to a cmtlrdl poruou of thc first arcs and
d CCiltiiil poitittil Of lht: 9t:Coiltl ilit:d, rCspt:ClivClyt

Some of the plurality of bending patterns may extend to
the hrst lower connecting line from an end Uf the first portion
of the upper potver link line. Ihe other bending patterns
among the plurality of bending patterns may extend to the
second lov,er connecting line from an end of the second
portion of Ihc upper power link line.

Thc first portion anil the second portion of thc upper
power link line niay extend Io the ends of the hrst area and
second area, respectively.

'I'he display det ice may fiirther include a plurality of data
lines disposed in the active area and configured to transmit
a data signai to the plurality of pixels The display device
may further umludc 9 plurality of datu lurk lines disposed in
the non-active arcs coiuux lcd lo the plurality ol'ale lures.
1'he first portion of the upper potver link line may Uverhsp all
of the data link lines disposed in the first area among the
plumslity of data link lines 'I'he second portion of the upper
power link line may also overlap all of the data link lines
disposed in the second area among the plurality of data link
lines

Thc lirsl lower power link linc may overlap all of thc data
link lines disposed in the first area. 'I'he second lower power
link line may overlap all of the data link lines disposed in the
second area

The plurality of power lines may hirther include a plu-
rality of third power lines disposed in the active area and
conligurcxl lo lransmil power voltage to thc plurality ol
pixels Thc power link linc may further include a llurd lower
power liiik litle tlisposcd 111 lhc 1100-dctivt: Brtxl, coiiiiccletl lo
the plurality Uf third potver lines. 1'he substrate niay further
include a third area in which the plurality of third power
lines and the third lower power hnk line are disposed
between the first area and second area.

Thc power link line mdy I'urthcr include a pad connectuig
line conligured lo coiuuol either thc ccnlra1 portion or an cnd
Of lhC lippCr powCI liilk 1111C lo il piitl 111 lht: pBti BrCB.

'I'he pad connecting, line may include a hrst pad connect-
ing line and a second pad connecting line disposed on both
ends of the second non-active area in the pad area.

The upper power link line may include a first portion
disposed on one mid ol'hc stxond nou-active area, extend-
ing to thc Iirsl area. Thc upper power link lute may further
include a stoond portion disposed ou thc other cnd of Ihe
second non-active area, extending to the second area.

I'he plurality of bending patterns may comprise repeated
conductive patterns having at least one of a diamond,
rhombic. zigzag, or circular shape.

According lo another aspect ol'he present disclosure.
thcrc is provided a thsplay device. lite display device
includes 9 substrate uicluduig an active area with a plurality
of pixels and a non-active area adlacent to the active area
'I'he display device further includes a plurality of power
lines. utcludin a plurality of both first power lines and
second power lines, disposed in the active area and confi-
urcd to transnut povcr voltage to lhc plurality of pixels. The
display device further includes a power lurk linc disposed in
the uon-active ared, including a lirst lower power link lute
cmtnected to the plurality of first power lines, and a second
lower power link line connected to the plurality of second
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power lines. Further, thc lirst lower power lmk lmc and thc
second loiver power hnk line are each disposed in a left area
and a right area, respectively, of the substrate to mininuze
the amount of a poiver voltage drop in the plurality ofpower
lines and the power link line.

The non-active area may Include a first non-active area
adlaccnt lo Ihc active arcs, in which lhc first lower power
lulk linc mid thc second lower power hnk line arc dtsposcsf.
'1'he non-active area may further include a bending area
adjacent to the first non-active area, and a second non-active Io

area adjacent to the bending area 'I he non-active area may
further include a pad area adiacent to the second non-active
area. The first lower power link line may extend to both ends
of thc left area in the lirsl non-active arcs mid Ihc second
lower power luik lute may exlcndcd lo both ends ol'lhc n hl
area in the first non-active area 1'he first lower power link
line and the second lower pow:er litik line may be connected
at the boundary between the left area and the right area

The pots er link hne may include a first lower connecting
line extendin from the first lower poiver link line to the lo
bending arm, and a second lower conncctuig lute extending
from thc second lower power link lute lo lhe bending arcs.
'1'he plurality of first power lines may be disposed synunetri-
cally with respect to the first lower connecting line 1he
plurality of second power lines may be disposed synunetri-
cally with respect to the second lower connecting line.

The dispLay device may further include n plurality of data
luics disposed in thc active ared, configured lo lrmisnu! data
sigruils to lhc plurality of pixels. Thc display device may
further include a plumslity of data link lines disposed in the lc
non-active area connected to the plurality of data lines 'I he
power link line may further mclude a plurality of bending
patterns disposed in the bending area, connected to the first
lower power link line and the second lower power link hne.
Thc power lurk linc may further uiclude dn upper power link ls
linc dtsposcsl ui the second non-active dram whwh uicludcs
a lira i portion elec lmcally connected lo lhc lirsl lower power
link line and a second portion electrically connected to the
second loiver power link line 'I he first portion and second
portions may overlap the plurality of dam link lines to do

minimize deviations caused by an RC load in the plurality of
dttla huk hncm

lltc lirst lower power link lute and second lower power
link linc may overlap lhc plurality of dale lurk lmcs to
mininlize deviation caused by an RC klad in the plurality of d

data link lines.
Although the embodiments of the present disclosure have

been described in detail v ith reference to the accompanying
drawings. tlm prcscnt disclosure is nol linulixl thereto. and
may be mnbodmd tn many ddlcrcnl forms it ilhoul departing o

from Ihc lccluucal concept of the present disclosure. lllerc-
fore, the embodiments of the present disclosure are provided
for illustmtive purposes only, and are not intended to limit
the tecluiical concept of the present disclosure. The scope of
the tecluucal concept of the present disclosure is not limited i.
thereto. lllerefore, it should be understood that the abovc-
dcscnbtxi cmbodnnenls arc illustrative ui all respects and do
nol limii Ihc present disclosure. The protective scope of thc
present disclosure should be constnied based on the follov-
ing claims. and all the technical concepts in the equivalent ic
scope thereof should be constnied as fallin within the scope
of the present disclosure.

What ts claimed is.
1. A display device. compnsuig. Ss

a substrate including an active area havina a plurahty of
pixels and a non-active area adjacent to the active area,

a pit tl dilly'f pov cl lilies 111 lllc active tired, conhgttlcd lo
trmsmit a power voltage to the plurality of pixels, and
ulcluding a plurality ol'irsl power lines and a plurality
of second power lines; and

a power lurk linc ui Ihc non-scuse artm and includuig.
a lov er power link line connected to the plurality of

power line~,
a first lower comiectin line extendmg fnlm the klwer

power link line. and
a scmond lower cotuuxluig linc cxlcmhng from Ihc

lower poller link line.
whcrcin thc lirsl mid second lower cotulccung luics

extend in a different direction than the lower pov:er link
line,

wherein tbe plurality of first poiver lines includes at least
two sets of first poiyer lines spaced apart from each
other, and

wherein the plumlity of second power lines mcludes at
least two acts ol'econd power lines spaced span 1'rom

each other.
2 Thc display device according to claim 1, wherein Ihc al

least tv o sets of first poiver lines are spaced equidistant from
the first lower connecting line. and

wherein tbe at least two sets of second power lines are
spaced equidistant from the second lov er connecting
line.

3 lllc display dcvwe accorduig to claim 1, whereui thc
11011-dCtlve tiled luCludes:

a first non-active area:
a bending area adjacent to the first non-active area;
a second non-active area adjacent to the bending area; and
a pad area adjacent to the second non-active area,
wherein the substrate further includes a first area in which

thc pluldhlv of firsl pitwt 1 lulcs dud lhc inst fowcl
connimtuig linc arc disposed. and a sixond arcs in
which Ihe plurality of second power lines and Ihc
second lower connecting line are disposed.

wherein the lower poiver link line includes a first lower
power link line in the first area and a second lower
power link line in the second area„and

whcrcin thc lirst lower connecting lute and thc almond
lower connimung lute extend from the lirsl lower power
link line and Ihc second low cr power link lute, rcspcc-
tively, toivard the bending area

4 'lite display device according to claim 3, wherein the
first lower pov, er link line extends tov ards opposite ends of
the first area.

whcrcui thc second low cr pow cr lutk linc cxtcnds towards
opposite cods of lht: sccolld tired. rind

whcrcui Ihe lirsl lower power hnk linc and the almond
lower potver link line are connected at a boundary
betwemi the first area and the second area.

5 The display device according to claim 3, wherein the
power hnk line further includes:

a plurality ol'enduig paucrns in thc bmldulg area, and
councctcd lo tile firsl lov,t:I councctltlg lhlc and lhc
second lower connimluig linc,

an upper power link line in the second non-active area;
'lful

an upper connecting line in the second non-active area,
and connecting the plumlity of bending patterns to the
upper power link lute.

whcrcui lhe upper pow cr link linc uicludes a lirst portion
ul Ihc lirsl area and d second portion ul Ihe second area.

ft 1'he display device according to claim 5, wherein a first
set of bending patterns mnong the plurality of bending
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pa items extend to lhc first lower connecling line from an cnd
of the first portion of the upper power link line. and

whcrcin a second sct 01'endulg pauems imlong the
plurality of bending patterns extend to the second lower
conmmlulg line from an cnd of Ihe second pornon of thc
Upper power lulk hnc.

'7. The display dcvicc accordulg io clann 5, wherein thc
firrt portion of the upper power link line extends toward an
edge of the first area and the second portion of the upper
power link line extends toward an edge of the second area.

8. The display device accordin to claim 7. further com-
prising.

ttata lines in thc acuve area of Ihe substrate imd configured
Io umlsnut data voltages Io thc plurahty ol pixels; and

data link ines in the non-active area of the substrate and
connected to the plurality of data lines, respectively.

wherein the upper power link line overlaps with at least
some of the data hnk lines.

9. The display device according to claim 8. w hcrem all of
the data link ines cross Ihc upper power lulk lmc. 20

10. The display dcvicc according to clmm 5, wherein thc
plurality of bending patterns includes repeating conductive
pattenls bavin at least one of a diamond shape. a rhombic
shape. a zigzag shape. or a circular shape.

11. The dispLay device according to claim 3. further -''

comprislng:
a plurahty of third power lulcs ul thc active arcs ol the

substrate and configured lo Iransnut lhc power voltage
to annie of the plurality of pixels; and

a third lov er power lmk line in the non-active area of the
substrate and connected to the plurality of third power
lines.

wherein the plurality of third power lines is between the
plurality of lira l power lines and Ihe pluralily of second
powt:I lines. ls

1 2. The display device according to claim 1. v herein the
power link line fiirther includes a pad connecting line
configured to connect the upper power link line to the pad
area. or first and second pad connecting lines connected to
the upper power hnk line do

13. The display device according to claim 12. Whcreul the
flist pdd cotulccllng hnc dnd lhc second pail ctuutcclnlg hnc
are disposed at opposite sides of a second non-active area.

14. A display device. comprising
a substrate including an active area having a plurahty of ds

pixels and a non-active area adjacent to the active area,
a plurality of pow er lines m the active area. configured to

transmit a power voltage lo thc plurdlily of pixels, and
htchidlng 0 plUralllv of first pow et ines Illxl B pllirBlllv
of second power lines: and 0

a power link line in the non-active area and including a
first lower power link line connected to the plurality of
first power lines and a second lower power link line
connected to the plurality of second power lines.

26
whcrcin lhe at least lwo sets oflirsl power ines arc spacod

svnuncttlcallv lcldllvc lo II center of lhc fllsl low et
power link line. and

wherein the at least two sets of second pov er lines are
spaced synlmetrically relative to a center of the second
loiver power link line.

15. The display device according to claim 14. wherein the
substrate includes a first area and 0 second area, and

whcrcin Ihc non-active area ulcludes.
a lirsl non-active arcs adl Scent to the active arcs. In w luch

the first iow er poiver link line and the second klwer
power link line are disposed:

0 bending area adjacent to the first non-active area;
0 second non-active area adjacent to the bendmg area:
0 pad area adjacent to the second non-sctive area,
whcrcul thc first lower power link lute cxtcnds towards

opposite ends of lhe lirsl dree of lhc substrate willun Ihe
first non-active area.

wherein the second lower power hnk lme extends towards
opposite ends of the second area of the substrate within
the first non-active area„and

wherein the frat lower power link line and the second
lowcl powcl llnl hnt:1 iuc conncclixl Bl 0 bounnary
belw lien lhc first area and Ihc second area.

16 111e display device accordin to claim 15. wherein the
power link line includes a hrst 1oiver connecting 1me extend-
in from the first loiver power link line to the bending area,
and 0 second lower connecting line extendin from the
second lower power link line to the bending area,

whcrcul Ihc plurality of first power lulcs is synunclrically
with respect lo Ihc lirsi lower conncctulg lute, imd

wherein the plurality of second power lines is symmetri-
cally with respect Io the second lower connecting line

17. The display device according to claim 16, fhrther
ctullprisulg:

a plurality of data lines in the active area and configured
lo trmlsmil dale 1oliagcs to Ihc pfumfily of pixels, and

a plurahly of data link ines in Ihc non-active arcs and
connected to the phirality of data lines,

wherein the power link line further includes:
a pluraiity of bending patterns in the bendin area and

connected to the first lower power link line and the
second lower power link line; and

ml upper power link line ul the second non-active arcs
including 0 first poriion clcclncdlly conniwled to Ihe
first lower power link line and a second portion
electrically connected to the second lower power link
line, and

wherein portions of each of the plumlity of data link lines
overlap with at least the first portion of the upper power
link lulu ol thc st:cond pot lion 01 lhc uppcl pow cl hnk
linc for rcxfucutg a deviation caused by im RC load in
the plurality of data link lines.
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