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DISPLAY DEVICE AND METHOD OF 
MANUFACTURING THE SAME 

[ 0001 ] This application claims priority to Korean Patent 
Application No. 10-2020-0179029 , filed on Dec. 18 , 2020 , 
and all the benefits accruing therefrom under 35 U.S.C. $ 
119 , the content of which in its entirety is herein incorpo 
rated by reference . 

BACKGROUND 

1. Field 

[ 0002 ] The disclosure generally relates to a display device . 
More specifically , the disclosure generally relates to a dis 
play device including a lower pattern . 

2. Description of the Related Art 
[ 0003 ] A display device typically includes a display panel , 
and transistors including an active pattern are disposed on 
the display panel . An electric field may be generated inside 
the display panel by signals and voltages provided to the 
display panel . In addition , the display panel typically 
includes a layer including an organic material . 

SUMMARY 

[ 0004 ] In a display device , organic materials included in a 
layer of a display panel may be polarized by an electric field 
generated inside the display panel . The polarized organic 
materials may have an electrical effect on an active pattern 
of transistors included in the display panel . Accordingly , in 
such a display device , electrical characteristics of the tran 
sistors may be changed . Therefore , the display quality of the 
display device may be deteriorated . 
[ 0005 ] Some embodiments provide a display device . 
[ 0006 ] Some embodiments provide a method of manufac 
turing the display device . 
[ 0007 ] An embodiment of a display device according to 
the disclosure includes a substrate including a display area 
and a non - display area surrounding the display area , a first 
lower pattern disposed on the substrate and overlapping the 
display area , a second lower pattern disposed in a same layer 
as the first lower pattern , overlapping the non - display area , 
and integrally formed with the first lower pattern , an etch 
stopper disposed on the second lower pattern , a power 
voltage line disposed on the first lower pattern , and a transfer 
pattern disposed on the etch stopper , connected to the power 
voltage line , and contacting the second lower pattern 
through a contact hole defined through the etch stopper . 
[ 0008 ] According to an embodiment , the display device 
may further include a first active pattern disposed on the first 
lower pattern and overlapping the first lower pattern , and the 
etch stopper may be disposed in a same layer as the first 
active pattern . 
[ 0009 ] According to an embodiment , the etch stopper may 
include a silicon semiconductor . 
[ 0010 ] According to an embodiment , the etch stopper may 
include an oxide semiconductor . 
[ 0011 ] According to an embodiment , the transfer pattern 
may include a first pattern contacting the second lower 
pattern and a second pattern disposed on the first pattern , 
contacting the first pattern , and integrally formed with the 
power voltage line . 
[ 0012 ] According to an embodiment , the first lower pat 
tern may include an overlap pattern overlapping a gate 

electrode , first bridges connected to the overlap pattern and 
extending along a first direction , and second bridges con 
nected to the overlap pattern , extending along a second 
direction crossing the first direction , and overlapping the 
power voltage line . The second lower pattern may extend 
along the first direction and may be connected to the second 
bridges . 
[ 0013 ] According to an embodiment , the display device 
may further include a first active pattern disposed on the first 
lower pattern and overlapping the first lower pattern and a 
gate electrode disposed on the first active pattern and 
overlapping the first lower pattern . The etch stopper may be 
disposed in a same layer as the gate electrode . 
[ 0014 ] According to an embodiment , the display device 
may further include a first barrier layer disposed between the 
substrate and the second lower pattern and a second barrier 
layer disposed on the second lower pattern . 
[ 0015 ] According to an embodiment , the substrate may 
further include a bending area included in the non - display 
area , an etching hole may be defined through an insulating 
layer overlapping the bending area , and a depth of the 
etching hole may be greater than a depth of the contact hole . 
[ 0016 ] According to an embodiment , the contact hole may 
include a first contact hole and a second contact hole 
connected to the first contact hole , and a plane area of the 
second contact hole may be smaller than a plane area of the 
first contact hole . 
[ 0017 ] An embodiment of a method of manufacturing a 
display device according to the disclosure includes provid 
ing a first lower pattern and a second lower pattern integrally 
with each other on a substrate , providing a first insulating 
layer disposed on the first lower pattern and the second 
lower pattern , providing an etch stopper on the first insu 
lating layer , where the etch stopper overlaps the second 
lower pattern , providing a second insulating layer on the first 
insulating layer , where the second insulating layer covers the 
etch stopper , providing a power voltage line on the second 
insulating layer , where the power voltage line overlaps the 
first lower pattern , forming a first contact hole through the 
second insulating layer to expose the etch stopper , forming 
a second contact hole through the etch stopper and the first 
insulating layer to expose the second lower pattern , where 
the second contact hole is connected to the first contact hole , 
and providing a transfer pattern on the etch stopper , where 
the transfer pattern is connected to the power voltage line 
and contacts the second lower pattern through the first 
contact hole and the second contact hole . 
[ 0018 ] According to an embodiment , the substrate may 
include a bending area in which an etching hole is formed 
through the first insulating layer and the second insulating 
layer , and the etching hole may be formed together with the 
first contact hole and the second contact hole during a same 
process . 
[ 0019 ] According to an embodiment , the etching hole may 
include a first etching hole exposing the first insulating layer 
and a second etching hole connected to the first etching hole , 
and a depth of the second etching hole may be greater than 
a depth of the second contact hole . 
[ 0020 ] According to an embodiment , the method may 
further include providing an active pattern on the first 
insulating layer , where the active pattern may overlap the 
first lower pattern , and the etch stopper may be integrally 
formed with the active pattern . 
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forming the crystallization process , and / or the difficulty of 
the inspection process after the crystallization process is 
performed may be lowered . 

BRIEF DESCRIPTION OF THE DRAWINGS 

a 

[ 0033 ] The accompanying drawings , which are included 
to provide a further understanding of the disclosure and are 
incorporated in and constitute a part of this specification , 
illustrate some embodiments of the disclosure , and together 
with the description serve to explain the inventive concepts . 
[ 0034 ] FIG . 1 is a plan view illustrating a display device 
according to an embodiment . 
[ 0035 ] FIG . 2 is a block diagram illustrating the display 
device of FIG . 1 . 
[ 0036 ] FIG . 3 is a circuit diagram illustrating a first pixel 
included in the display device of FIG . 2 . 
[ 0037 ] FIG . 4 is a cross - sectional view illustrating a dis 
play panel included in the display device of FIG . 1 . 
[ 0038 ] FIG . 5 is a perspective view illustrating a display 
panel in uded in the display device of FIG . 1 . 
[ 0039 ] FIGS . 6 to 18 are plan views illustrating the display 
device of FIG . 1 . 
[ 0040 ] FIG . 19 is a cross - sectional view taken along line 
I - I ' of FIG . 18 . 
[ 0041 ] FIGS . 20 to 28 are cross - sectional views illustrat 
ing an embodiment of a method of manufacturing the 
display device of FIG . 1 . 
[ 0042 ] FIG . 29 is a cross - sectional view illustrating a 
display device according to an alternative embodiment . 

DETAILED DESCRIPTION 

[ 0021 ] According to an embodiment , the etch stopper may 
include a silicon semiconductor . 
[ 0022 ] According to an embodiment , the etch stopper may 
include an oxide semiconductor . 
[ 0023 ] According to an embodiment , the method may 
further include forming a third contact hole through the 
second insulating layer to expose the active pattern , and the 
third contact hole may be formed together with the first 
contact hole during a same process . 
[ 0024 ] According to an embodiment , the transfer pattern 
may include a first pattern contacting the second lower 
pattern through the first contact hole and the second contact 
hole ; and a second pattern disposed on the first pattern , 
contacting the first pattern , and integrally formed with the 
power voltage line . 
[ 0025 ] According to an embodiment , a plane area of the 
second contact hole may be smaller than a plane area of the 
first contact hole . 
[ 0026 ] Embodiments of a display device according to the 
disclosure may include a first lower pattern disposed 
between a substrate and an active pattern , a second lower 
pattern integrally formed with the first lower pattern , and a 
transfer pattern connected to the second lower pattern . 
[ 0027 ] In such embodiments , the first lower pattern may 
overlap the gate electrodes . Accordingly , the first lower 
pattern may shield the active pattern from polarization of 
organic materials included in the substrate . Accordingly , the 
electrical characteristics of the transistor may not be 
changed . 
[ 0028 ] In such embodiments , the display device may 
include a transfer pattern connected to a power voltage line . 
As the transfer pattern retransmits the power voltage from 
the upper side of the display panel , a voltage drop of the 
power voltage provided to the display panel may be effec 
tively prevented . 
[ 0029 ] In such embodiments , as the transfer pattern is 
electrically connected to the first lower pattern through the 
second lower pattern , a voltage drop of the power voltage 
provided to the first lower pattern may be effectively pre 
vented . 
[ 0030 ] In such embodiments , the transfer pattern may 
contact the second lower pattern through first and second 
contact holes . The second contact hole may be connected to 
the first contact hole , and may expose the second lower 
pattern . The first and second contact holes may be formed 
together with contact holes ( or etching holes ) formed in a 
display area ( or a bending area ) . Accordingly , the first and 
second contact holes may be formed without any additional 
process . 
[ 0031 ] In such embodiments , an etch stopper may be 
additionally disposed on the second lower pattern . The 
second contact hole is defined through the etch stopper . As 
an etch selectivity exists between the etch stopper and the 
insulating layers , the second lower pattern may not be lost 
while the second contact hole is formed . Accordingly , the 
thicknesses of the first and second lower patterns may be set 
to be relatively small . Accordingly , the productivity of the 
first and second lower patterns may be increased . 
[ 0032 ] In such embodiments , as the thickness of the first 
lower pattern is set to be small , the difficulty of the crys 
tallization process for crystallizing the active pattern , the 
difficulty of the inspection process performed before per 

[ 0043 ] The invention now will be described more fully 
hereinafter with reference to the accompanying drawings , in 
which various embodiments are shown . This invention may , 
however , be embodied in many different forms , and should 
not be construed as limited to the embodiments set forth 
herein . Rather , these embodiments are provided so that this 
disclosure will be thorough and complete , and will fully 
convey the scope of the invention to those skilled in the art . 
Like reference numerals refer to like elements throughout . 
[ 0044 ] It will be understood that when an element is 
referred to as being “ on ” another element , it can be directly 
on the other element or intervening elements may be present 
therebetween . In contrast , when an element is referred to as 
being “ directly on ” another element , there are no intervening 
elements present . 
[ 0045 ] It will be understood that , although the terms 
" first , " " second , ” “ third ” etc. may be used herein to describe 
various elements , components , regions , layers and / or sec 
tions , these elements , components , regions , layers and / or 
sections should not be limited by these terms . These terms 
are only used to distinguish one element , component , region , 
layer or section from another element , component , region , 
layer or section . Thus , “ a first element , " " component , ” 
“ region , ” “ layer ” or “ section ” discussed below could be 
termed a second element , component , region , layer or sec 
tion without departing from the teachings herein . 
[ 0046 ] The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended 
to be limiting . As used herein , “ a ” , “ an , ” “ the , ” and “ at least 
one ” do not denote a limitation of quantity , and are intended 
to include both the singular and plural , unless the context 
clearly indicates otherwise . For example , " an element ” has 

> 
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a 

the same meaning as " at least one element , ” unless the 
context clearly indicates otherwise . “ At least one ” is not to 
be construed as limiting “ a ” or “ an . ” “ Or ” means “ and / or . " 
As used herein , the term “ and / or ” includes any and all 
combinations of one or more of the associated listed items . 
It will be further understood that the terms “ comprises ” 
and / or “ comprising , ” or “ includes ” and / or “ including ” when 
used in this specification , specify the presence of stated 
features , regions , integers , steps , operations , elements , and / 
or components , but do not preclude the presence or addition 
of one or more other features , regions , integers , steps , 
operations , elements , components , and / or groups thereof . 
[ 0047 ] In the specification and the claims , the phrase “ at 
least one of " is intended to include the meaning of “ at least 
one selected from ” for the purpose of its meaning and 
interpretation . For example , " at least one of A and B ” may 
be understood to mean “ A , B , or A and B. " 
[ 0048 ] Furthermore , relative terms , such as “ lower ” or 
“ bottom ” and “ upper ” or “ top , " may be used herein to 
describe one element's relationship to another element as 
illustrated in the Figures . It will be understood that relative 
terms are intended to encompass different orientations of the 
device in addition to the orientation depicted in the Figures . 
For example , if the device in one of the figures is turned 
over , elements described as being on the “ lower ” side of 
other elements would then be oriented on “ upper ” sides of 
the other elements . The term “ lower , ” can therefore , encom 
passes both an orientation of “ lower ” and “ upper , ” depend 
ing on the particular orientation of the figure . Similarly , if 
the device in one of the figures is turned over , elements 
described as “ below ” or “ beneath ” other elements would 
then be oriented " above " the other elements . The terms 
“ below ” or “ beneath ” can , therefore , encompass both an 
orientation of above and below . 
[ 0049 ] Unless otherwise defined or implied herein , all 
terms ( including technical and scientific terms ) used herein 
have the same meaning as commonly understood by those 
skilled in the art to which this disclosure pertains . It will be 
further understood that terms , such as those defined in 
commonly used dictionaries , should be interpreted as having 
a meaning that is consistent with their meaning in the 
context of the relevant art and the disclosure , and should not 
be interpreted in an ideal or excessively formal sense unless 
clearly so defined herein . 
[ 0050 ] Embodiments are described herein with reference 
to cross section illustrations that are schematic illustrations 
of idealized embodiments . As such , variations from the 
shapes of the illustrations as a result , for example , of 
manufacturing techniques and / or tolerances , are to be 
expected . Thus , embodiments described herein should not 
be construed as limited to the particular shapes of regions as 
illustrated herein but are to include deviations in shapes that 
result , for example , from manufacturing . For example , a 
region illustrated or described as flat may , typically , have 
rough and / or nonlinear features . Moreover , sharp angles that 
are illustrated may be rounded . Thus , the regions illustrated 
in the figures are schematic in nature and their shapes are not 
intended to illustrate the precise shape of a region and are 
not intended to limit the scope of the present claims . 
[ 0051 ] Hereinafter , embodiments of the invention will be 
described in detail with reference to the accompanying 
drawings . 
[ 0052 ] FIG . 1 is a plan view illustrating a display device 
according to an example embodiment . FIG . 2 is a block 

diagram illustrating the display device of FIG . 1. FIG . 3 is 
a circuit diagram illustrating a first pixel included in the 
display device of FIG . 2 . 
[ 0053 ] Referring to FIGS . 1 and 2 , an embodiment of a 
display device 10 according to the invention may be divided 
into a display area DA and a non - display area NDA . The 
non - display area NDA may include a bending area BA . In 
one embodiment , for example , the display area DA may 
have a rectangular shape having a short side extending along 
a first direction D1 and a long side extending along a second 
direction D2 crossing the first direction D1 . The non - display 
area NDA may surround the display area DA . A fan - out line 
FL may be disposed in the bending area BA , and the bending 
area BA may be bent . 
[ 0054 ] A display panel 100 may be disposed in the display 
area DA . A data driver 200 , a gate driver 300 , an emission 
driver 400 , a timing controller 500 , a power supply 600 , and 
a transfer pattern 700 may be disposed in the non - display 
area NDA . 
[ 0055 ] A first pixel PX1 , a second pixel PX2 , and a third 
pixel PX3 may be disposed in the display panel 100. Each 
of the first to third pixels PX1 , PX2 , and PX3 may be 
electrically connected to a corresponding data line , a corre 
sponding gate line , a corresponding emission control line , 
and a corresponding power supply line PL . 
[ 0056 ] The power supply line PL may include first to third 
power supply lines PL1 , PL2 , and PL3 . The first power 
supply line PL1 may extend along the second direction D2 
and may be connected to the first pixel PX1 . The second 
power supply line PL2 may extend along the second direc 
tion D2 and may be connected to the second pixel PX2 . The 
third power supply line PL3 may extend along the second 
direction D2 and may be connected to the third pixel PX3 . 
In an embodiment , the first power supply line PL1 and the 
second power supply line PL2 may be formed in or defined 
by one pattern ( e.g. , the power voltage line 1720 in FIG . 6 ) . 
The third power supply line PL3 may be formed in or 
defined by another pattern spaced apart from the one pattern . 
[ 0057 ] The data line may be connected to the data driver 
DDV and may extend along the second direction D2 . The 
data line may transfer a data voltage DATA . 
[ 0058 ] The gate line may be connected to the gate driver 
300 and may extend along the first direction D1 . The gate 
line may transfer a gate signal GS . 
[ 0059 ] The emission control line may be connected to the 
emission driver 400 and may extend along the first direction 
D1 . The emission control line may transfer an emission 
control signal EM . In one embodiment , for example , an 
activation period of the emission control signal EM may be 
an emission period of the display device 10 , and an inacti 
vation period of the emission control signal EM may 
non - emission period of the display device 10 . 
[ 0060 ] The gate driver 300 may receive a gate control 
signal GCTRL from the timing controller 500 and generate 
the gate signal GS . In one embodiment , for example , the 
gate signal GS may include a first gate signal GW , a second 
gate signal GC , a third gate signal GI , and a fourth gate 
signal GB . 
[ 0061 ] The data driver 200 may receive output image data 
ODAT and a data control signal DCTRL from the timing 
controller 500 and may generate the data voltage DATA . The 
emission driver 400 may receive an emission driving control 
signal ECTRL from the timing controller 500 and may 
generate the emission control signal EM . The timing con 
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troller 500 may receive a control signal CTRL and input 
image data DAT from an external device , may control the 
data driver 200 , the gate driver 300 , and the emission driver 
400 . 
[ 0062 ] In one embodiment , for example , the data driver 
200 and the timing controller 500 may be disposed on a 
flexible printed circuit board , the gate driver 300 may be 
mounted in the non - display area NDA adjacent to the left 
side of the display area DA , and the emission driver 400 may 
be mounted in the non - display area NDA adjacent to the 
right side of the display area DA . However , positions where 
the data driver 200 , the gate driver 300 , the emission driver 
400 , and the timing controller 500 are disposed are not 
limited thereto . 
[ 0063 ] The power supply 600 may be connected to the 
power supply line PL and may provide a power voltage 
ELVDD to the power supply line PL . In one embodiment , 
for example , the power supply 600 may receive the power 
voltage ELVDD from a pad part PD through the fan - out line 
FL , and may transfer the power voltage ELVDD to the pixels 
through the power supply line PL . The pad part PD may be 
disposed in the non - display area NDA , and the power supply 
600 may be disposed between the display panel 100 and the 
pad part PD . 
[ 0064 ] In an embodiment , the power supply 600 may 
include a first power supply 610 and a second power supply 
620. In one embodiment , for example , the first power supply 
610 may be adjacent to a left side of the display panel 100 , 
and the second power supply 620 may be adjacent to a right 
side of the display panel 100. The first power supply 610 
may be connected to a power supply line ( e.g. , the third 
power supply line PL3 ) positioned on the left side of the 
display panel 100. Accordingly , the first power supply 610 
may provide the power voltage ELVDD to pixels ( e.g. , the 
third pixel PX3 ) positioned on the left side of the display 
panel 100. In such an embodiment , the second power supply 
620 may be connected to a power supply line positioned on 
the right side of the display panel 100. Accordingly , the 
second power supply 620 may provide the power voltage 
ELVDD to pixels positioned on the right side of the display 
panel 100 . 
[ 0065 ] In an embodiment , the first power supply 610 may 
be integrally formed with the third power supply line PLZ as 
a single unitary unit . In addition , the first power supply 610 
may not be directly connected to the first and second power 
supply lines PL1 and PL2 . The first and second power 
supply lines PL1 and PL2 may receive the power voltage 
ELVDD from the transfer pattern 700. Accordingly , the 
display device 10 may not include separate fan - out lines for 
connecting the first power supply 610 and the first power 
supply line PL1 ( or the second power supply line PL2 ) to 
each other . Accordingly , in such an embodiment , a width of 
the non - display area NDA ( e.g. , a distance WD from the 
power supply 600 to the display panel 100 ) may be reduced . 
[ 0066 ] In an embodiment , the transfer pattern 700 may be 
disposed in the non - display area NDA , and may be adjacent 
to an upper side of the display panel 100. The transfer 
pattern 700 may be connected to the power supply line PL . 
Accordingly , the transfer pattern 700 may receive the power 
voltage ELVDD from a power supply line ( e.g. , the third 
power supply line PL3 ) positioned on the left side of the 
display panel 100. In such an embodiment , the transfer 
pattern 700 may transfer the power voltage ELVDD to a 
power supply line ( e.g. , the first and second power supply 

lines PL1 and PL2 ) positioned at the center of the display 
panel . As the transfer pattern 700 retransmits the power 
voltage ELVDD in the upper side of the display panel 100 , 
a voltage drop ( IR - Drop ) of the power voltage ELVDD 
provided to the display panel 100 may be effectively pre 
vented . In an alternative embodiment , the transfer pattern 
700 may be disposed in the display area DA . 
[ 0067 ] Referring to FIG . 3 , the first pixel PX1 may include 
a pixel circuit PC1 and a first organic light emitting diode 
OLED1 . The first pixel circuit PC1 may provide a driving 
current to the first organic light emitting diode OLED1 , and 
the first organic light emitting diode OLED1 may generate 
light based on the driving current . Each of the second and 
third pixels PX2 and PX3 may have substantially a same 
circuit structure as that of the first pixel PX1 . 
[ 0068 ] The first pixel circuit PC1 may include a first 
transistor T1 , a second transistor T2 , a third transistor T3 , a 
fourth transistor T4 , a fifth transistor T5 , a sixth transistor 
T6 , a seventh transistor T7 , a storage capacitor CST , and a 
boosting capacitor CBS . 
[ 0069 ] The first organic light emitting diode OLED1 may 
include a first terminal ( e.g. , an anode terminal ) and a second 
terminal ( e.g. , a cathode terminal ) , the first terminal of the 
first organic light emitting diode OLED1 may be connected 
to the sixth transistor T6 and the seventh transistor T7 , and 
the second terminal of the first organic light emitting diode 
OLED1 may receive a common voltage ELVSS . The first 
organic light emitting diode OLED1 may generate light 
having a luminance corresponding to the driving current . 
[ 0070 ] The storage capacitor CST may include a first 
terminal and a second terminal . The first terminal of the 
storage capacitor CST may be connected to the first tran 
sistor T1 , and the second terminal of the storage capacitor 
CST may receive the power voltage ELVDD . The storage 
capacitor CST may maintain a voltage level of a gate 
terminal of the first transistor T1 during an inactive period 
of the first gate signal GW . 
[ 0071 ] The boosting capacitor CBS may include a first 
terminal and a second terminal . The first terminal of the 
boosting capacitor CBS may be connected to the third 
transistor T3 , and the second terminal of the boosting 
capacitor CBS may receive the first gate signal GW . As the 
boosting capacitor CBS increases the voltage of the gate 
terminal of the first transistor T1 at a point in time when the 
provision of the first gate signal GW is stopped , the boosting 
capacitor CBS may compensate the voltage drop of the gate 
terminal . 
[ 0072 ] The first transistor T1 may include a gate terminal , 
a first terminal ( e.g. , a source terminal ) , and a second 
terminal ( e.g. , a drain terminal ) . The gate terminal of the first 
transistor T1 may be connected to the first terminal of the 
storage capacitor CST . The first terminal of the first tran 
sistor T1 may be connected to the second transistor T2 and 
may receive the data voltage DATA . The second terminal of 
the first transistor T1 may be connected to the sixth transistor 
T6 . The first transistor T1 may generate the driving current 
based on a voltage difference between the gate terminal and 
the first terminal . In such an embodiment , the first transistor 
T1 may be referred to as a driving transistor . 
[ 0073 ] The second transistor T2 may include a gate ter 
minal , a first terminal ( e.g. , a source terminal ) , and a second 
terminal ( e.g. , a drain terminal ) . The gate terminal of the 
second transistor T2 may receive the first gate signal GW 
through the gate line GL . 
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[ 0074 ] The second transistor T2 may be turned on or off in 
response to the first gate signal GW . In one embodiment , for 
example , where the second transistor T2 is a P - channel 
metal - oxide - semiconductor ( “ PMOS ” ) transistor , the second 
transistor T2 may be turned off when the first gate signal GW 
has a positive voltage level , and may be turned on when the 
first gate signal GW has a negative voltage level . The first 
terminal of the second transistor T2 may receive the data 
voltage DATA through the data line DL . The second terminal 
of the second transistor T2 may provide the data voltage 
DATA to the first terminal of the first transistor T1 while the 
second transistor T2 is turned on . In such an embodiment , 
the second transistor T2 may be referred to as a switching 
transistor . 
[ 0075 ] The third transistor T3 may include a gate terminal , 
a bottom gate terminal , a first terminal ( e.g. , a source 
terminal ) , and a second terminal ( e.g. , a drain terminal ) . The 
gate terminal and the bottom gate terminal of the third 
transistor T3 may receive the second gate signal GC . The 
first terminal of the third transistor T3 may be connected to 
the second terminal of the first transistor T1 . The second 
terminal of the third transistor T3 may be connected to the 
gate terminal of the first transistor T1 . 
[ 0076 ] The third transistor T3 may be turned on or off in 
response to the second gate signal GC . In one embodiment , 
for example , where the third transistor T3 is an N - channel 
metal - oxide - semiconductor ( “ NMOS ” ) transistor , the third 
transistor T3 may be turned on when the second gate signal 
GC has a positive voltage level , and may be turned off when 
the second gate signal GC has a negative voltage level . 
[ 0077 ] During a period in which the third transistor T3 is 
turned on in response to the second gate signal GC , the third 
transistor T3 may diode - connect the first transistor T1 . The 
third transistor T3 may compensate for the threshold voltage 
of the first transistor T1 . In such an embodiment , the third 
transistor T3 may be referred to as a co compensation transistor . 
[ 0078 ] The fourth transistor T4 may include a gate termi 
nal , a bottom gate terminal , a first terminal ( e.g. , a source 
terminal ) , and a second terminal ( e.g. , a drain terminal ) . The 
gate terminal and the bottom gate terminal of the fourth 
transistor T4 may receive the third gate signal GI . The first 
terminal of the fourth transistor T4 may be connected to the 
gate terminal of the first transistor T1 . The second terminal 
of the fourth transistor T4 may receive the gate initialization 
voltage VINT . 
[ 0079 ] The fourth transistor T4 may be turned on or off in 
response to the third gate signal GI . In one embodiment , for 
example , where the fourth transistor T4 is an NMOS tran 
sistor , the fourth transistor T4 may be turned on when the 
third gate signal GI has a positive voltage level , and may be 
turned off when the third gate signal GI has a negative 
voltage level . 
[ 0080 ] During a period in which the fourth transistor T4 is 
turned on to the third gate signal GI , the gate initialization 
voltage VINT may be provided to the gate terminal of the 
first transistor T1 . Accordingly , the fourth transistor T4 may 
initialize the gate terminal of the first transistor T1 to the gate 
initialization voltage VINT . In such an embodiment , the 
fourth transistor T4 may be referred to as a gate initialization 
transistor . 
[ 0081 ] The fifth transistor T5 may include a gate terminal , 
a first terminal ( e.g. , a source terminal ) , and a second 
terminal ( e.g. , a drain terminal ) . The gate terminal of the 
fifth transistor T5 may receive the emission control signal 

EM . The first terminal of the fifth transistor T5 may receive 
the power voltage ELVDD . The second terminal of the fifth 
transistor T5 may be connected to the first transistor T1 . 
When the fifth transistor T5 is turned on in response to the 
emission control signal EM , the fifth transistor T5 may 
provide the power voltage ELVDD to the first transistor Ti . 
[ 0082 ] The sixth transistor T6 may include a gate terminal , 
a first terminal ( e.g. , a source terminal ) , and a second 
terminal ( e.g. , a drain terminal ) . The gate terminal of the 
sixth transistor T6 may receive the emission control signal 
EM . The first terminal of the sixth transistor T6 may be 
connected to the first transistor T1 . The second terminal of 
the sixth transistor T6 may be connected to the first organic 
light emitting diode OLED1 . When the sixth transistor T6 is 
turned on in response to the emission control signal EM , the 
sixth transistor T6 may provide the driving current to the 
first organic light emitting diode OLED1 . 
[ 0083 ] The seventh transistor T7 may include a gate 
terminal , a first terminal ( e.g. , a source terminal ) , and a 
second terminal ( e.g. , a drain terminal ) . The gate terminal of 
the seventh transistor T7 may receive the fourth gate signal 
GB . The first terminal of the seventh transistor T7 may be 
connected to the first organic light emitting diode OLED1 . 
The second terminal of the seventh transistor T7 may receive 
an anode initialization voltage AINT . 
[ 0084 ] When the seventh transistor T7 is turned on in 
response to the fourth gate signal GB , the seventh transistor 
T7 may provide the anode initialization voltage AINT to the 
first organic light emitting diode OLED1 . Accordingly , the 
seventh transistor T7 may initialize the first terminal of the 
first organic light emitting diode OLED1 to the anode 
initialization voltage AINT . In such an embodiment , the 
seventh transistor T7 may be referred to as an anode 
initialization transistor . 
[ 0085 ] In an embodiment , the first , second , fifth , sixth , and 
seventh transistors T1 , T2 , T5 , T6 , and T7 may be PMOS 
transistors , and the third and fourth transistors T3 and T4 
may be NMOS transistors . Accordingly , the first active 
pattern of the PMOS transistors may include a silicon 
semiconductor doped with positive ions , and the second 
active pattern of the NMOS transistors may include an oxide 
semiconductor . In such an embodiment , the first gate signal 
GW , the emission control signal EM , and the fourth gate 
signal GB for turning on the second , fifth , sixth , and seventh 
transistors T2 , T5 , T6 , and T7 may have a negative voltage 
level , and the second gate signal GC and the third gate signal 
GI for turning on the third and fourth transistors T3 and T4 
may have a positive voltage level . 
[ 0086 ] In embodiments , the circuit structure of the first 
pixel circuit PC1 is not limited that shown in FIG . 3 , but may 
be variously changed or modified . 
[ 0087 ] In an embodiment , as shown in FIG . 1 , the first to 
third pixels PX1 , PX2 , and PX3 may be disposed along the 
first direction D1 . The first pixel PX1 may be adjacent to the 
second pixel PX2 . The third pixel PX3 may be spaced apart 
from the second pixel PX2 . 
[ 0088 ] FIG . 4 is a cross - sectional view illustrating a dis 
play panel included in the display device of FIG . 1. FIG . 5 
is a perspective view illustrating a display panel included in 
the display device of FIG . 1 . 
[ 0089 ] Referring to FIGS . 1 , 4 , and 5 , an embodiment of 
the display panel 100 may include first and second pixel 
circuit parts PCP1 and PCP2 , and first and second emitting 
diodes ED1 and ED2 . 

a 

2 

Petitioner Samsung Ex-1006, 0035



US 2022/0199741 A1 Jun . 23 , 2022 
6 

a 2 

a 

a 

a 

[ 0090 ] In an embodiment , the first pixel circuit part PCP1 
and the first emitting diode ED1 may constitute the first pixel 
PX1 . In one embodiment , for example , the first pixel circuit 
part PCP1 may correspond to the first pixel circuit PC1 , and 
the first emitting diode ED1 may correspond to the first 
organic light emitting diode OLED1 . In such an embodi 
ment , transistors ( e.g. , the first to seventh transistors T1 , T2 , 
T3 , T4 , T5 , T6 , and T7 ) may be formed or included in the 
first pixel circuit part PCP1 , and the first pixel circuit part 
PCP1 may provide the driving current to the first emitting 
diode ED1 . In such an embodiment , the second pixel circuit 
part PCP2 and the second emitting diode ED2 may consti 
tute the second pixel PX2 . 
[ 0091 ] The first emitting diode ED1 may include a first 
pixel electrode ADE1 and a first emission layer EL1 , which 
are disposed in an opening define through a pixel defining 
layer PDL , and a common electrode CTE disposed on the 
pixel defining layer PDL . In one embodiment , for example , 
the first emission layer EL1 may generate light having a first 
color . The second display device ED2 may include a second 
pixel electrode ADE2 and a second emission layer EL2 , 
which are disposed in an opening define through the pixel 
defining layer PDL , and the common electrode CTE dis 
posed on the pixel defining layer PDL . In one embodiment , 
for example , the second emission layer EL2 may generate 
light having a second color . 
[ 0092 ] The first pixel circuit part PCP1 may include a first 
organic film layer PI1 , a first barrier layer BRR1 , a second 
organic film layer P12 , a second barrier layer BRR2 , a first 
lower pattern LP1 , a third barrier layer BRR3 , a first active 
pattern 1100 , a first conductive pattern 1200 , a second 
conductive pattern 1300 , a second active pattern 1400 , a 
third conductive pattern 1500 , a fourth conductive pattern 
1600 , and a fifth conductive pattern 1700. Insulation layers 
may be respectively disposed between the first lower pattern 
LP1 to the fifth conductive pattern 1700. In such an embodi 
ment , a second via insulating layer VIA2 may be disposed 
on the fifth conductive pattern 1700 , and the first and second 
pixel electrodes ADE1 and ADE2 may be connected to the 
fifth conductive pattern 1700 through contact holes defined 
through the second via insulating layer VIA2 . 
[ 0093 ] conventional display device includes a display 
panel , and transistors including an active pattern are dis 
posed in the display panel . An electric field may be gener 
ated inside the display panel by signals and voltages pro 
vided to the display panel . Organic materials included in a 
substrate of the display panel may be polarized by the 
electric field . The polarized organic materials may have an 
electrical effect on the active pattern ( s ) of the display panel . 
Accordingly , electrical characteristics of the transistors may 
be changed . In such a conventional display device , the 
polarization phenomenon may be further accelerated by 
light incident on the display panel . Therefore , the display 
quality of the conventional display device may be deterio 
rated . 

[ 0094 ] In an embodiment of the invention , the display 
device 10 may include the first lower pattern LP1 disposed 
in the display panel 100. The first lower pattern LP1 may 
prevent the polarization phenomenon from affecting the first 
and second active patterns 1100 and 1400 electrically . 
Accordingly , electrical characteristics of the transistors may 
not be changed . Accordingly , the display quality of the 
display device 10 may be improved . 

[ 0095 ] FIGS . 6 to 18 are plan views illustrating the display 
device of FIG . 1. FIG . 19 is a cross - sectional view taken 
along line I - I ' of FIG . 18. Particularly , FIG . 6 is an enlarged 
view of an area A of FIG . 1 . 
[ 0096 ] Referring to FIGS . 1 and 6 , an embodiment of the 
display device 10 may include a plurality of pixel circuit 
parts arranged in a matrix shape and the transfer pattern 700 . 
In one embodiment , for example , the first and second pixel 
circuit parts PCP1 and PCP2 may be arranged along the first 
direction D1 , and the transfer pattern 700 may be connected 
to a power voltage line 1720 included in the first and second 
pixel circuit parts PCP1 and PCP2 . In an embodiment , a 
shape of the second pixel circuit part PCP2 may be sym 
metrical with a shape of the first pixel circuit part PCP1 with 
respect to an axis in the second direction D2 . Hereinafter , the 
first pixel circuit part PCP1 , the second pixel circuit part 
PCP2 , and the transfer pattern 700 will be described . 
[ 0097 ] Referring to FIGS . 4 and 7 , the first barrier layer 
BRR1 may be disposed on the first organic film layer PII , 
the second organic film layer P12 may be disposed on the 
first barrier layer BRR1 , and the second barrier layer BRR2 
may be disposed on the second organic film layer P12 . 
[ 0098 ] The first organic film layer P11 and the second 
organic film layer P12 may include an organic material . In 
one embodiment , for example , the first organic film layer 
PII and the second organic film layer P12 may include at 
least one selected from polyimide , polyethersulfone , poly 
acrylate , polyetherimide , polyethylene naphthalate , polyeth 
ylene terephthalate , polyphenylene sulfide , polyarylate , 
polycarbonate , and cellulose acetate propionate . In an 
embodiment , the first organic film layer P11 may constitute 
or define the substrate of the display device 10. However , the 
invention is not limited thereto , and the first organic film 
layer Pli , the first barrier layer BRR1 , and the second 
organic film layer P12 may constitute or collectively define 
the substrate of the display device 10 . 
[ 0099 ] The first barrier layer BRR1 and the second barrier 
layer BRR2 may include an inorganic material . In one 
embodiment , for example , the first barrier layer BRR1 and 
the second barrier layer BRR2 may include at least one 
selected from silicon oxide , silicon nitride , silicon oxynitride 
mole , amorphous silicon , and the like . In an embodiment , 
the second barrier layer BRR2 may protect the second 
organic film layer P12 which may be damaged in the process 
of forming the first lower pattern LP1 . 
[ 0100 ] Referring to FIGS . 4 , 8 , and 9 , the first lower 
pattern LP1 and the second lower pattern LP2 may be 
disposed on the second barrier layer BRR2 . In an embodi 
ment , the second lower pattern LP2 may be disposed in a 
same layer as the first lower pattern LP1 and may be 
integrally formed with the first lower pattern LP1 as a single 
unitary unit . 
[ 0101 ] The first lower pattern LP1 may be disposed in the 
display area DA . In an embodiment , the first lower pattern 
LP1 may include a plurality of unit patterns UP . Each of the 
unit patterns UP may include an overlap pattern OP , first 
bridges BR1 , and second bridges BR2 . 
[ 0102 ] In an embodiment , the overlap patterns OP may 
have an island shape . In such an embodiment , the overlap 
patterns OP may include a first overlap pattern OP1 and a 
second overlap pattern OP2 . The second overlap pattern 
OP2 may be symmetrical with the first overlap pattern OP1 
with respect to an axis in the second direction D2 . The first 
overlap pattern OP1 and the second overlap pattern OP2 
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may be alternately arranged with each other along the first 
direction D1 . In an embodiment , the first overlap pattern 
OP1 may be arranged side by side along the second direction 
D2 , and the second overlap pattern OP2 may be arranged 
side by side along the second direction D2 . 
[ 0103 ] In an embodiment , the first bridges BR1 may 
extend along the first direction D1 and may connect the 
overlap patterns OP to each other . In one embodiment , for 
example , the first bridges BR1 may connect the first overlap 
pattern OP1 and the second overlap pattern OP2 which are 
alternately arranged along the first direction D1 . 
[ 0104 ] In an embodiment , the second bridges BR2 may 
extend along the second direction D2 and may connect the 
overlap patterns OP to each other . In one embodiment , for 
example , the second bridges BR2 may connect the first 
overlap pattern OP1 arranged side by side along the second 
direction D2 , and may connect the second overlap pattern 
OP2 arranged side by side along the second direction D2 . 
[ 0105 ] In an embodiment , as shown in FIG . 9 , the first 
lower pattern LP1 may have a mesh shape in which the unit 
patterns UP are repeatedly arranged . 
[ 0106 ] In an embodiment , the second lower pattern LP2 
may be disposed in the non - display area NDA . In one 
embodiment , for example , the second lower pattern LP2 
may have a constant width in the second direction D2 and 
may extend along the first direction D1 . In an embodiment , 
the second lower pattern LP2 may be connected to the first 
lower pattern LP1 through the second bridges BR2 . Accord 
ingly , the second lower pattern LP2 may be integrally 
formed with the first lower pattern LP1 as a single unitary 
unit . In an alternative embodiment , the second lower pattern 
LP2 may be disposed in the display area DA . 
[ 0107 ] In an embodiment , the first and second lower 
patterns LP1 and LP2 may include a silicon semiconductor . 
In one embodiment , for example , the first and second lower 
patterns LP1 and LP2 may include amorphous silicon or 
polycrystalline silicon . In an embodiment , the first and 
second lower patterns LP1 and LP2 may be doped with 
positive or negative ions . In one embodiment , for example , 
the positive ions may be a group III element , boron , or the 
like . The negative ions may be a group V element , phos 
phorus , or the like . 
[ 0108 ] In another embodiment , the first and second lower 
patterns LP1 and LP2 may include a metal . In one embodi 
ment , for example , the first and second lower patterns LP1 
and LP2 may include a metal ( e.g. , molybdenum ( Mo ) ) 
included in the first conductive pattern 1200 . 
[ 0109 ] In an embodiment , a constant voltage may be 
provided to the first and second lower patterns LP1 and LP2 . 
In one embodiment , for example , the power voltage ELVDD 
may be provided to the first and second lower patterns LP1 
and LP2 . In such an embodiment , the second lower pattern 
LP2 may allow the power voltage ELVDD to be uniformly 
provided to the first lower pattern LP1 . In an alternative 
embodiment , the first and second lower patterns LP1 and 
LP2 may be electrically floating . In another alternative 
embodiment , an alternating current ( “ AC ” ) voltage may be 
provided to the first and second lower patterns LP1 and LP2 . 
[ 0110 ] Referring to FIGS . 4 and 10 , the third barrier layer 
BRR3 may be disposed on the first and second lower 
patterns LP1 and LP2 , and a buffer layer BFR may be 
disposed on the third barrier layer BRR3 . 
[ 0111 ] The third barrier layer BRR3 may cover the first 
and second lower patterns LP1 and LP2 . The third barrier 

layer BRR3 may include substantially a same material as the 
first barrier layer BRR1 and / or the second barrier layer 
BRR2 . 
[ 0112 ] In an embodiment , the buffer layer BFR may 
prevent metal atoms or impurities from diffusing into the 
first active pattern 1100. In an embodiment , the buffer layer 
BFR may control a rate of providing heat during a crystal 
lization process for forming the first active pattern 1100 . 
[ 0113 ] Referring to FIGS . 4 and 11 , the first active pattern 
1100 and the etch stopper EST may be disposed on the buffer 
layer BFR . The first active pattern 1100 may be disposed in 
the display area DA and the etch stopper EST may be 
disposed in the non - display area NDA . 
[ 0114 ] The first active pattern 1100 may overlap the first 
lower pattern LP1 . In an embodiment , the first active pattern 
1100 may include a silicon semiconductor . In one embodi 
ment , for example , the first active pattern 1100 may include 
amorphous silicon , polycrystalline silicon , or the like . 
[ 0115 ] In an embodiment , positive ions or negative ions 
may be selectively injected into the first active pattern 1100 . 
In one embodiment , for example , when the first , second , 
fifth , sixth , and seventh transistors T1 , T2 , T5 , T6 , and T7 
are PMOS transistors , the first active pattern 1100 may 
include a source region having a high concentration of 
positive ions , a drain region having a high concentration of 
positive ions , and a channel region having a low concentra 
tion of positive ions . 
[ 0116 ] The etch stopper EST may overlap the second 
lower pattern LP2 . In an embodiment , the etch stopper EST 
may include a same material as the first active pattern 1100 . 
In one embodiment , for example , the etch stopper EST may 
include a silicon semiconductor ( e.g. , amorphous silicon or 
polycrystalline silicon formed by crystallizing the amor 
phous silicon ) . Alternatively , the etch stopper EST may 
include an oxide semiconductor . 
[ 0117 ] In an embodiment , the etch stopper EST may be 
formed together with ( or during a same process as ) the first 
active pattern 1100. In one embodiment , for example , an 
active layer may be formed on the buffer layer BFR . As the 
active layer is patterned , the first active pattern 1100 and the 
etch stopper EST may be formed together . In an embodi 
ment , the etch stopper EST may not be connected to the first 
active pattern 1100. In such an embodiment , the etch stopper 
EST may be electrically insulated from the first active 
pattern 1100 . 
[ 0118 ] The first gate insulating layer G11 may cover the 
first active pattern 1100 and the etch stopper EST , and may 
be disposed on the buffer layer BFR . The first gate insulating 
layer GIl may include an insulating material . In one 
embodiment , for example , the first gate insulating layer G11 
may have a single layer or multilayer structure including or 
formed of silicon oxide , silicon nitride , silicon oxynitride , or 
the like . 
[ 0119 ] Referring to FIGS . 4 , 12 , and 13 , the first conduc 
tive pattern 1200 may be disposed on the first gate insulating 
layer GI1 . The first conductive pattern 1200 may include a 
first gate line 1210 , a first gate electrode 1221 , a second gate 
electrode 1222 , and a second gate line 1230 . 
[ 0120 ] The first gate line 1210 may be disposed on the first 
active pattern 1100 and may extend along the first direction 
D1 . In an embodiment , the first gate line 1210 may be 
adjacent to one side of the first gate electrode 1221 on a 
plane or when viewed in a plan view . The first gate line 1210 
may constitute the fifth and sixth transistors T5 and T6 
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together with the first active pattern 1100. The emission 
control signal EM may be provided to the first gate line 
1210. In such an embodiment , the first gate line 1210 may 
be referred to as an emission control line . 
[ 0121 ] FIG . 13 may be a plan view illustrating a plurality 
of gate electrodes and the first lower pattern LP1 . In an 
embodiment , as shown in FIG . 13 , a plurality of gate 
electrodes may be arranged in a matrix shape . The gate 
electrodes may be disposed for each of the pixel circuit 
parts . In an embodiment , the gate electrodes may overlap the 
overlap patterns OP . In one embodiment , for example , the 
gate electrodes may include the first gate electrode 1221 and 
the second gate electrode 1222. The first gate electrode 1221 
may overlap the first overlap pattern OP1 , and the second 
gate electrode 1222 may overlap the second overlap pattern 
OP2 . 
[ 0122 ] The first gate electrode 1221 may constitute the 
first transistor T1 included in the first pixel circuit part PCP1 
together with the first active pattern 1100. The second gate 
electrode 1222 may constitute a first transistor included in 
the second pixel circuit part PCP2 together with the first 
active pattern 1100 . 
[ 0123 ] The second gate line 1230 may be disposed on the 
first active pattern 1100 and may extend along the first 
direction D1 . In one embodiment , for example , the second 
gate line 1230 may constitute the second transistor T2 
together with the first active pattern 1100. The first gate 
signal GW may be provided to the second gate line 1230 . 
[ 0124 ] In an embodiment , the second gate line 1230 may 
constitute the seventh transistor T7 together with the first 
active pattern 1100. The fourth gate signal GB may be 
provided to the second gate line 1230. In one embodiment , 
for example , the first gate signal GW and the fourth gate 
signal GB may have substantially a same waveform as each 
other with a time difference . 
[ 0125 ] In one embodiment , for example , the first conduc 
tive pattern 1200 may include a metal such as molybdenum 
( Mo ) , aluminum ( Al ) , copper ( Cu ) , titanium ( Ti ) , an alloy , a 
conductive metal oxide , a transparent conductive material , 
etc. 
[ 0126 ] The second gate insulating layer G12 may cover the 
first conductive pattern 1200 and may be disposed on the 
first gate insulating layer Gil . The second gate insulating 
layer G12 may have a single layer or multilayer structure 
including or formed of silicon oxide , silicon nitride , silicon 
oxynitride , or the like . 
[ 0127 ] In such an embodiment , the first , second , fifth , 
sixth , and seventh transistors T1 , T2 , T5 , T6 , and T7 may 
substantially correspond to the first , second , fifth , sixth , and 
seventh transistors T1 , T2 , T5 , T6 , and T7 described with 
reference to FIG . 3. In one embodiment , for example , the 
first gate electrode 1221 may correspond to the gate terminal 
of the first transistor T1 described with reference to FIG . 3 . 
However , the above - described cori orrespondence will be 
apparent to those skilled in the art to which the invention . 
[ 0128 ] Referring to FIGS . 4 and 14 , the second conductive 
pattern 1300 may be disposed on the second gate insulating 
layer G12 . The second conductive pattern 1300 may include 
a storage capacitor electrode 1310 , a third gate line 1320 , a 
fourth gate line 1330 , and a gate initialization voltage line 
1340 . 
[ 0129 ] The storage capacitor electrode 1310 may extend 
along the first direction D1 . In an embodiment , the storage 
capacitor electrode 1310 may constitute the storage capaci 

tor CST included in the first pixel circuit part PCP1 together 
with the first gate electrode 1221. In one embodiment , for example , the storage capacitor electrode 1310 may overlap 
the first gate electrode 1221 , and the power voltage ELVDD 
may be provided to the storage capacitor electrode 1310 . 
[ 0130 ] In such an embodiment , the storage capacitor elec 
trode 1310 may constitute the storage capacitor CST 
included in the second pixel circuit part PCP2 together with 
the second gate electrode 1222. In one embodiment , for 
example , the storage capacitor electrode 1310 may overlap 
the second gate electrode 1222 . 
[ 0131 ] In an embodiment , openings exposing upper sur 
faces of the first and second gate electrodes 1221 and 1222 
may be defined or formed in the storage capacitor electrode 
1310 . 
[ 0132 ] The third gate line 1320 may extend along the first 
direction D1 . In an embodiment , the third gate line 1320 
may be adjacent to another side opposite to the one side of 
the first gate electrode 1221 on a plane or when viewed in 
a plan view . In an embodiment , the third gate line 1320 may 
provide the second gate signal GC to the third transistor T3 . 
In one embodiment , for example , the third gate line 1320 
may correspond to the bottom gate terminal of the third 
transistor T3 . In such an embodiment , the third gate line 
1320 may be referred to as a bottom compensation control 
line . 
[ 0133 ] The fourth gate line 1330 may extend along the 
first direction D1 . In an embodiment , the fourth gate line 
1330 may provide the third gate signal GI to the fourth 
transistor T4 . In one embodiment , for example , the fourth 
gate line 1330 may correspond to the bottom gate terminal 
of the fourth transistor T4 . 
[ 0134 ] The gate initialization voltage line 1340 may 
extend along the first direction D1 . In an embodiment , the 
gate initialization voltage line 1340 may provide the gate 
initialization voltage VINT to the fourth transistor T4 . In one 
embodiment , for example , the gate initialization voltage line 
1340 may be electrically connected to the second active 
pattern 1400 . 
[ 0135 ] In one embodiment , for example , the second con 
ductive pattern 1300 may include a metal such as molyb 
denum ( Mo ) , aluminum ( Al ) , copper ( Cu ) , titanium ( Ti ) , an 
alloy , a conductive metal oxide , a transparent conductive 
material , etc. 
[ 0136 ] The first interlayer insulating layer ILD1 may 
cover the second conductive pattern 1300 and may be 
disposed on the second gate insulating layer G12 . The first 
interlayer insulating layer ILD1 may include an insulating 
material . 
[ 0137 ] Referring to FIGS . 4 and 15 , the second active 
pattern 1400 may be disposed on the first interlayer insu 
lating layer ILD1 . In one embodiment , for example , the 
second active pattern 1400 may overlap the third gate line 
1320 , the fourth gate line 1330 , and the gate initialization 
line 1340 . 
[ 0138 ] In an embodiment , the second active pattern 1400 
may be disposed in a different layer from the first active 
pattern 1100 and may not overlap the first active pattern 
1100. In such an embodiment , the second active pattern 
1400 may be formed separately from the first active pattern 
1100. In one embodiment , for example , the first active 
pattern 1100 may include the silicon semiconductor , and the 
second active pattern 1400 may include the oxide semicon 
ductor . 
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[ 0139 ] In an embodiment , the first pixel circuit part PCP1 
may include the first , second , fifth , sixth , and seventh 
transistors T1 , T2 , T5 , T6 , and T7 which are silicon - based 
semiconductor transistors , and the third and fourth transistor 
T3 and T5 which are oxide - based semiconductor transistors . 
In one embodiment , for example , the first , second , fifth , 
sixth , and seventh transistors T1 , T2 , T5 , T6 , and T7 may be 
PMOS transistors , and the third and fourth transistors T3 and 
T4 may be NMOS transistors . 
[ 0140 ] The third gate insulating layer G13 may cover the 
second active pattern 1400 and may be disposed on the first 
interlayer insulating layer ILD1 . The third gate insulating 
layer G13 may have a single layer or multilayer structure 
including or formed of silicon oxide , silicon nitride , silicon 
oxynitride , or the like . 
[ 0141 ] Referring to FIGS . 4 and 16 , the third conductive 
pattern 1500 may be disposed on the third gate insulating 
layer G13 . The third conductive pattern 1500 may include a 
fifth gate line 1510 and a sixth gate line 1520 . 
[ 0142 ] The fifth gate line 1510 may extend along the first 
direction D1 . In one embodiment , for example , the fifth gate 
line 1510 may overlap the third gate line 1320 and may be 
electrically connected to the third gate line 1320. In an 
embodiment , the fifth gate line 1510 may provide the second 
gate signal GC to the third transistor T3 . Accordingly , the 
fifth gate line 1510 may correspond to the gate terminal of 
the third transistor T3 . In such an embodiment , the fifth gate 
line 1510 may be referred to as a top compensation control 
line . 
[ 0143 ] The sixth gate line 1520 may extend along the first 
direction D1 . In one embodiment , for example , the sixth gate 
line 1520 may overlap the fourth gate line 1330 and may be 
electrically connected to the fourth gate line 1330. In an 
embodiment , the sixth gate line 1520 may provide the third 
gate signal GI to the fourth transistor T4 . Accordingly , the 
sixth gate line 1520 may correspond to the gate terminal of 
the fourth transistor T4 . 
[ 0144 ] In one embodiment , for example , the third conduc 
tive pattern 1500 may include a metal , an alloy , a conductive 
metal oxide , a transparent conductive material , and the like . 
[ 0145 ] The second interlayer insulating layer ILD2 may 
cover the third conductive pattern 1500 and may be disposed 
on the first interlayer insulating layer ILD1 . The second 
interlayer insulating layer ILD2 may include an insulating 
material . 
[ 0146 ] Referring to FIGS . 4 and 17 , the fourth conductive 
pattern 1600 and a first pattern 710 may be disposed on the 
second interlayer insulating layer ILD2 . The fourth conduc 
tive pattern 1600 may include a first power voltage connec 
tion pattern 1611 , a second power voltage connection pattern 
1612 , a first anode pattern 1621 , a second anode pattern 
1622 , a first compensation connection pattern 1631 , a sec 
ond compensation connection pattern 1632 , a first initial 
ization connection pattern 1641 , a second initialization 
connection pattern 1642 , an anode initialization voltage line 
1650 , a first data pattern 1661 , a second data pattern 1662 , 
and a gate initialization voltage pattern 1670 . 
[ 0147 ] The first and second power voltage connection 
patterns 1611 and 1612 may transfer the power voltage 
EVLDD to the first active pattern 1100. In an embodiment , 
the first and second power voltage connection patterns 1611 
and 1612 may electrically connect a power voltage line ( e.g. , 
a power voltage line 1720 in FIG . 18 ) and the first active 
pattern 1100 to each other . In one embodiment , for example , 

the first and second power voltage connection patterns 1611 
and 1612 may contact the power voltage line 1720 and the 
first active pattern 1100 . 
[ 0148 ] The first anode pattern 1621 may provide the anode 
initialization voltage AINT or the driving current to the first 
emitting diode ED1 connected to the first pixel circuit part 
PCP1 . In one embodiment , for example , the first anode 
pattern 1621 may contact the first active pattern 1100 and the 
third anode pattern ( e.g. , a third anode pattern 1731 in FIG . 
18 ) . 
[ 0149 ] The second anode pattern 1622 may provide the 
anode initialization voltage AINT or the driving current to 
the second emitting diode ED2 connected to the second 
pixel circuit part PCP2 . In one embodiment , for example , the 
second anode pattern 1622 may contact the first active 
pattern 1100 and the fourth anode pattern ( e.g. , a fourth 
anode pattern 1732 in FIG . 18 ) . 
[ 0150 ] The first compensation connection pattern 1631 
may electrically connect the second terminal of the first 
transistor T1 and the first terminal of the third transistor T3 , 
which are included in the first pixel circuit part PCP1 , to 
each other . In one embodiment , for example , the first com 
pensation connection pattern 1631 may contact the first 
active pattern 1100 and the second active pattern 1400 . 
[ 0151 ] The second compensation connection pattern 1632 
may electrically connect the second terminal of the first 
transistor T1 and the first terminal of the third transistor T3 , 
which are included in the second pixel circuit part PCP2 , to 
each other . In one embodiment , for example , the second 
compensation connection pattern 1632 may contact the first 
active pattern 1100 and the second active pattern 1400 . 
[ 0152 ] The first initialization connection pattern 1641 may 
electrically connect the gate terminal of the first transistor T1 
and the first terminal of the fourth transistor T4 , which are 
included in the first pixel circuit part PCP1 , to each other . In 
one embodiment , for example , the first initialization con 
nection pattern 1641 may contact the second active pattern 
1400 and the first gate electrode 1221 . 
[ 0153 ] The second initialization connection pattern 1642 
may electrically connect the gate terminal of the first tran 
sistor T1 and the first terminal of the fourth transistor T4 , 
which are included in the second pixel circuit part PCP2 , to 
each other . In one embodiment , for example , the second 
initialization connection pattern 1642 may contact the sec 
ond active pattern 1400 and the second gate electrode 1222 . 
[ 0154 ] The anode initialization voltage line 1650 may 
provide the anode initialization voltage AINT to the seventh 
transistor 17. In one embodiment , for example , the anode 
initialization voltage line 1650 may contact the first active 
pattern 1100 . 
[ 0155 ] The first data pattern 1661 may provide the data 
voltage DATA to the second transistor T2 included in the 
first pixel circuit part PCP1 . In one embodiment , for 
example , the first data pattern 1661 may contact the first 
active pattern 1100 and a first data line ( e.g. , a first data line 
1711 in FIG . 18 ) . 
[ 0156 ] The second data pattern 1662 may provide the data 
voltage DATA to the second transistor T2 included in the 
second pixel circuit part PCP2 . In one embodiment , for 
example , the second data pattern 1662 may contact the first 
active pattern 1100 and a second data line ( e.g. , a second 
data line 1712 in FIG . 18 ) . 
[ 0157 ] The gate initialization voltage pattern 1670 may 
provide the gate initialization voltage VINT to the fourth 
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transistor T4 . In one embodiment , for example , the gate 
initialization voltage pattern 1670 may provide the gate 
initialization voltage VINT to the second active pattern 
1400. The gate initialization voltage pattern 1670 may 
contact the gate initialization voltage line 1340 and the 
second active pattern 1400 . 
[ 0158 ] The fourth conductive pattern 1600 may contact a 
conductive pattern or an active pattern which are disposed 
under the fourth conductive pattern 1600 through a plurality 
of contact holes . In one embodiment , for example , the first 
power voltage connection pattern 1611 may directly contact 
the first active pattern 1100 through a third contact hole 
CNT3 . 
[ 0159 ] The first pattern 710 may be disposed along the 
non - display area NDA . In one embodiment , for example , the 
first pattern 710 may have a constant width in the second 
direction D2 and may extend along the first direction D1 . In 
an embodiment , the first pattern 710 may be formed together 
with the fourth conductive pattern 1600 . 
[ 0160 ] In an embodiment , the first pattern 710 may 
directly contact the second lower pattern LP2 through a first 
contact hole CNT1 and a second contact hole CNT2 . In one 
embodiment , for example , the first contact hole CNT1 may 
expose the etch stopper EST . The second contact hole CNT2 
may be connected to the first contact hole CNT2 , may be 
defined through the etch stopper EST , and expose the second 
lower pattern LP2 . In an embodiment , a plane area of the 
second contact hole CNT2 may be smaller than a plane area 
of the first contact hole CNT1 . 
[ 0161 ] In one embo for example , the fourth con 
ductive pattern 1600 and the first pattern 710 may include at 
least one selected from a metal , an alloy , a conductive metal 
oxide , a transparent conductive material , and the like . 
[ 0162 ] The first via insulating layer VIA1 may cover the 
fourth conductive pattern 1600 and may be disposed on the 
second interlayer insulating layer ILD2 . The first via insu 
lating layer VIA1 may include an organic insulating mate 
rial . In one embodiment , for example , the first via insulating 
layer VIA1 may include a photoresist , a polyacrylic resin , a 
polyimide resin , an acrylic resin , or the like . 
[ 0163 ] Referring to FIGS . 4 and 18 , the fifth conductive 
pattern 1700 and a second pattern 720 may be disposed on 
the first via insulating layer VIAL The fifth conductive 
pattern 1700 may include a first data line 1711 , a second data 
line 1712 , a power voltage line 1720 , a third anode pattern 
1731 , and a fourth anode pattern 1732 . 
[ 0164 ] The first data line 1711 may extend along the 
second direction D2 . In an embodiment , the first data line 
1711 may provide the data voltage DATA to the second 
transistor T2 included in the first pixel circuit part PCP1 . In 
one embodiment , for example , the first data line 1711 may 
contact the first data pattern 1661 . 
[ 0165 ] The second data line 1712 may extend along the 
second direction D2 . In an embodiment , the second data line 
1712 may provide the data voltage DATA to the second 
transistor T2 included in the second pixel circuit part PCP2 . 
In one embodiment , for example , the second data line 1712 
may contact the second data pattern 1662 . 
[ 0166 ] The power voltage line 1720 may extend along the 
second direction D2 . In an embodiment , the power voltage 
line 1720 may provide the power voltage ELVDD to the first 
and second power voltage connection patterns 1611 and 
1612. In one embodiment , for example , the power voltage 

line 1720 may contact the first and second power voltage 
connection patterns 1611 and 1612 . 
[ 0167 ] The third anode pattern 1731 may provide the 
anode initialization voltage AINT or the driving current to 
the first emitting diode ED1 connected to the first pixel 
circuit part PCP1 . In one embodiment , for example , the third 
anode pattern 1731 may contact the first anode pattern 1621 . 
[ 0168 ] The fourth anode pattern 1732 may provide the 
anode initialization voltage AINT or the driving current to 
the second emitting diode ED2 connected to the second 
pixel circuit part PCP2 . In one embodiment , for example , the 
fourth anode pattern 1732 may contact the second anode 
pattern 1622 . 
[ 0169 ] The fifth conductive pattern 1700 may contact the 
fourth conductive pattern 1600 through a plurality of contact 
holes . In one embodiment , for example , the power voltage 
line 1720 may contact the first power voltage connection 
pattern 1611 through a contact hole . 
[ 0170 ] The second pattern 720 may be disposed in the 
non - display area NDA . In one embodiment , for example , the 
second pattern 720 may have a constant width in the second 
direction D2 and may extend along the first direction D1 . In 
an embodiment , the second pattern 720 may be formed 
together with the fifth conductive pattern 1700 . 
( 0171 ] In an embodiment , the second pattern 720 may be 
connected to the power voltage line 1720. In one embodi 
ment , for example , the second pattern 720 may be integrally 
formed with the power voltage line 1720 as a single unitary 
unit . In an embodiment , the second pattern 720 may directly 
contact the first pattern 710 through a fourth contact hole 
CNT4 . Accordingly , the second pattern 720 may transfer the 
power voltage ELVDD between the power voltage line 1720 
and the first pattern 710 . 
[ 0172 ] In one embodiment , for example , the fifth conduc 
tive pattern 1700 and the second pattern 720 may include at 
least one selected from a metal , an alloy , a conductive metal 
oxide , a transparent conductive material , and the like . 
[ 0173 ] The second via insulating layer VIA2 may cover 
the fifth conductive pattern 1700 and the second pattern 720 , 
and may be disposed on the first via insulating layer VIAL 
The second via insulating layer VIA2 may include an 
organic insulating material . In one embodiment , for 
example , the second via insulating layer VIA2 may include 
a photoresist , a polyacrylic resin , a polyimide resin , an 
acrylic resin , or the like . 
[ 0174 ] Referring to FIGS . 18 and 19 , in an embodiment , 
the first lower pattern LP1 may overlap the first active 
pattern 1100 , the first gate electrode 1221 , and the power 
voltage line 1720. In such an embodiment , the first overlap 
pattern OP1 may overlap the first active pattern 1100 and the 
first gate electrode 1221 , and the second bridges BR2 may 
overlap the power voltage line 1720. In such an embodi 
ment , when viewed in a plan view , the first gate line 1210 
may be adjacent to the one side of the first gate electrode 
1221 , and the third gate line 1320 and the fifth gate line 1510 
may be adjacent to the other side of the first gate electrode 
1221 . 
[ 0175 ] In an embodiment , as described above , the emis 
sion control signal EM may be provided to the first gate line 
1210 , and the second gate signal GC may be provided to the 
third gate line 1320 and the fifth gate line 1510. In such an 
embodiment , the emission control signal EM may have a 
negative voltage level to turn on the fifth and sixth transis 
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tors T5 and T6 . At the same time , the second gate signal GC 
may have a negative voltage level to turn off the third 
transistor T3 . 
[ 0176 ] In a conventional display device , as the emission 
control signal EM and the second gate signal GC have a 
negative voltage level at the same time , an electric field may 
be formed in the second organic film layer P12 . Accordingly , 
organic materials included in the second organic film layer 
P12 may be polarized such that a back channel may be 
formed in the first active pattern 1100 by the polarized 
organic materials . Thus , electrical characteristics ( e.g. , 
threshold voltage , electron mobility , etc. ) of the first tran 
sistor T1 may be changed . Accordingly , the first and second 
pixel structures including the first transistor T1 whose elec 
trical characteristics are changed may emit luminance not 
corresponding to the data voltage DATA , and display quality 
of the display device may be deteriorated . 
( 0177 ] According to an embodiment of the invention , the 
display device 10 may include the first lower pattern LP1 
disposed between the second organic film layer P12 and the 
first active pattern 1100. The first lower pattern LP1 may 
shield the first active pattern 1100 from the polarized organic 
materials . Accordingly , the back channel may not be formed 
in the first active pattern 1100 and electrical characteristics 
of the first transistor T1 may not be changed . Accordingly , 
the display quality of the display device 10 may be 
improved . 
[ 0178 ] In such an embodiment , as described above , the 
first lower pattern LP1 may have the mesh shape in which 
the unit patterns UP are repeatedly arranged . As the first 
lower pattern LP1 has the mesh shape , a surface area of the 
first lower pattern LP1 may increase , and the resistance of 
the first lower pattern LP1 may decrease . Accordingly , the 
first lower pattern LP1 may effectively suppress the polar 
ization of the organic materials . 
[ 0179 ] FIGS . 20 to 28 are cross - sectional views illustrat 
ing an embodiment of a method of manufacturing the 
display device of FIG . 1. Particularly , In FIGS . 20 to 28 , a 
cross - sectional view taken along line II - II ' of FIG . 18 may 
be shown . 
[ 0180 ] Referring to FIGS . 8 , 18 , and 20 , in an embodiment 
of a method of manufacturing the display device , the first 
barrier layer BRR1 may be provided or formed on the first 
organic film layer PI1 , the second organic film P12 may be 
provided or formed on the first barrier layer BRR1 , and the 
second barrier layer BRR2 may be provided or formed on 
the second organic film layer P12 . In such an embodiment , 
the first lower pattern LP1 and the second lower pattern LP2 
may be provided or formed on the second barrier layer 
BRR2 . In such an embodiment , as described above , the first 
lower pattern LP1 may include the first overlap pattern OP1 
and the second bridges BR2 . 
[ 0181 ] The first overlap pattern OP1 and the second 
bridges BR2 may be disposed in the display area DA , and 
the second lower pattern LP2 may be disposed in the 
non - display area NDA . In such an embodiment , the second 
bridges BR2 and the second lower pattern LP2 may be 
connected to each other . In an embodiment , the first lower 
pattern LP1 and the second lower pattern LP2 may be 
formed together during a same process . 
[ 0182 ] Referring to FIGS . 10 , 18 , and 21 , a first insulating 
layer INS1 may be provided or formed on the first lower 
pattern LP1 and the second lower pattern LP2 . In an 
embodiment , the first insulating layer INS1 may include the 

third barrier layer BRR3 and the buffer layer BFR . The first 
insulating layer INS1 may overlap the display area DA , the 
non - display area NDA , and the bending area BA . 
[ 0183 ] Referring to FIGS . 11 , 18 , and 22 , the etch stopper 
EST and the first active pattern 1100 may be provided or 
formed on the first insulating layer INS1 together . The etch 
stopper EST may overlap the second lower pattern LP2 in 
the non - display area NDA . The first active pattern 1100 may 
overlap the first lower pattern LP1 in the display area DA . 
[ 0184 ] Referring to FIGS . 16 , 18 , and 23 , a second insu 
lating layer INS2 may be provided or formed on the etch 
stopper EST and the first active pattern 1100. The second 
insulating layer INS2 may include the first gate insulating 
layer G11 , the second gate insulating layer G12 , the first 
interlayer insulating layer ILD1 , the third gate insulating 
layer G13 , and the second interlayer insulating layer ILD2 . 
[ 0185 ] In an embodiment , the first gate insulating layer 
GIl may be provided or formed on the etch stopper EST and 
the first active pattern 1100. The first conductive pattern 
1200 ( e.g. , the first gate line 1210 and the first gate electrode 
1221 ) may be provided or formed on the first gate insulating 
layer GI1 . 
[ 0186 ] The second gate insulating layer G12 may be 
provided or formed on the first conductive pattern 1200. The 
second conductive pattern 1300 ( e.g. , the storage capacitor 
electrode 1310 ) may be provided or formed on the second 
gate insulating layer G12 . 
[ 0187 ] The first interlayer insulating layer ILD1 may be 
provided or formed on the second conductive pattern 1300 . 
The second active pattern 1400 may be provided or formed 
on the first interlayer insulating layer ILD1 . 
[ 0188 ] The third gate insulating layer G13 may be pro 
vided or formed on the second active pattern 1400. The third 
conductive pattern 1500 may be provided or formed on the 
third gate insulating layer GI3 . 
[ 0189 ] The second interlayer insulating layer ILD2 may be 
provided or formed on the third conductive pattern 1500 . 
The second insulating layer INS2 may overlap the display 
area DA , the non - display area NDA , and the bending area 
BA . 
[ 0190 ] Referring to FIGS . 17 , 18 , and 24 , the first contact 
hole CNT1 , the third contact hole CNT3 , and the first 
etching hole BCNT1 may be formed . 
[ 0191 ] In an embodiment , the first contact hole CNT1 may 
be formed in the non - display area NDA . The first contact 
hole CNT1 may be formed through the second insulating 
layer INS2 and may expose the etch stopper EST . 
[ 0192 ] In an embodiment , the third contact hole CNT3 
may be formed in the display area DA . The third contact 
hole CNT3 may be formed through the second insulating 
layer INS2 and may expose the first active pattern 1100 . 
[ 0193 ] In an embodiment , the first etching hole BCNT1 
may be formed in the bending area BA . The first etching 
hole BCNT1 may be formed through the second insulating 
layer INS2 and may expose the buffer layer BFR . In such an 
embodiment , when an etching rate of the etch stopper EST 
is less than an etching rate of the second insulating layer 
INS2 , a depth of the first etching hole BCNT1 may be 
greater than a depth of the first contact hole CNT1 ( or a 
depth of the third contact hole CNT3 ) . In one embodiment , 
for example , the depth of the first etching hole BCNT1 may 
be greater than the depth of the first contact hole CNT1 by 
more than the thickness of the etch stopper EST . 
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[ 0194 ] Referring to FIGS . 17 , 18 , and 25 , the second 
contact hole CNT2 and the second etching hole BCNT2 may 
be formed . 
[ 0195 ] In an embodiment , the second contact hole CNT2 
may be formed in the non - display area NDA . In one 
embodiment , for example , the second contact hole CNT2 
may be connected to the first contact hole CNT1 . In addition , 
the second contact hole CNT2 may be formed through the 
etch stopper EST and the first insulating layer INS1 , and 
may expose the second lower pattern LP2 . 
[ 0196 ] In an embodiment , the second etching hole BCNT2 
may be formed together with the second contact hole CNT2 . 
The second etching hole BCNT2 may be connected to the 
first etching hole BCNT1 . In such an embodiment , as the 
etch rate of the etch stopper EST and the etch rate of the first 
insulating layer INS1 are different from each other , the depth 
of the second etch hole BCNT2 may be greater than the 
depth of the second contact hole CNT2 . In one embodiment , 
for example , the second etching hole BCNT2 may be formed 
through the first insulating layer INS1 and may expose the 
second organic film layer P12 . The first etching hole BCNT1 
and the second etching hole BCNT2 may be defined as an 
etching hole BCNT . 
[ 0197 ] In an embodiment , the first contact hole CNT1 may 
be formed through a first etching process performed under a 
first etching condition , and the second contact hole CNT2 
may be formed through a second etching process under a 
second etching condition . The first etching condition may be 
an etching condition having a high etch selectivity between 
the second insulating layer INS2 and the etch stopper EST , 
and the second etching condition may be an etching condi 
tion having a low etch selectivity between the first insulating 
layer INS1 and the etch stopper EST . 
[ 0198 ] Referring to FIGS . 18 , 24 , and 25 , a plurality of 
first contact holes CNT1 may be formed in the second 
insulating layer INS2 , and a plurality of second contact holes 
CNT2 may be formed in the second insulating layer INS1 . 
In one embodiment , for example , as the etch selectivity 
between the second insulating layer INS2 and the etch 
stopper EST is set to be high , the etch rate of the second 
insulating layer INS2 may be high and the etch rate of the 
etch stopper EST may be low . Accordingly , the etch stopper 
EST may reduce a dispersion of depths of the first contact 
holes CNT1 . In such an embodiment , the etch uniformity of 
the first etching process may be improved . As the dispersion 
of the first contact holes CNT1 is reduced , the first insulating 
layer INS1 overlapping the non - display area NDA may not 
be etched while the first etching process is performed . 
[ 0199 ] In such an embodiment , as the dispersion of the 
depths of the first contact holes CNT1 is reduced , a disper 
sion of the depths of the second contact holes CNT2 may 
also be reduced . In such an embodiment , etching uniformity 
of the second etching process may be improved . Accord 
ingly , while the second etching process is performed , the 
second lower pattern LP2 may not be lost . Therefore , a 
process margin of the second lower pattern LP2 may be 
secured , and the thickness of the second lower pattern LP2 
and the thickness of the first lower pattern LP1 formed 
together with the second lower pattern LP2 may be set to be 
small . Accordingly , productivity of the first and second 
lower patterns LP1 and LP2 may be increased . 
[ 0200 ] In such an embodiment , as the thickness of the first 
lower pattern LP1 is set to be small , a difficulty of the 
crystallization process ( e.g. , excimer laser annealing 

( “ ELA ” ) process ) of the first active pattern 1100 , a difficulty 
of an inspection process performed before the crystallization 
process , and / or a difficulty of an inspection process per 
formed after the crystallization process may be lowered . 
[ 0201 ] Referring to FIGS . 17 , 18 , and 26 , the first pattern 
710 and the fourth conductive pattern 1600 ( e.g. , the first 
power voltage connection pattern 1611 and the first com 
pensation connection pattern 1631 ) may be provided or 
formed together . 
[ 0202 ] In an embodiment , the first pattern 710 may be 
formed in the non - display area NDA . The first pattern 710 
may contact the etch stopper EST and the second lower 
pattern LP2 through the first and second contact holes CNT1 
and CNT2 . 
[ 0203 ] In an embodiment , the first power voltage connec 
tion pattern 1611 and the first compensation connection 
pattern 1631 may be formed in the display area DA . In one 
embodiment , for example , the first power voltage connec 
tion pattern 1611 may directly contact the first active pattern 
1100 through the third contact hole CNT3 . In such an 
embodiment , the first compensation connection pattern 1631 
may directly contact the first active pattern 1100 through a 
contact hole . 
[ 0204 ] Referring to FIGS . 18 and 27 , the first via insulat 
ing layer VIA1 may be provided or formed on the first 
pattern 710 and the fourth conductive pattern 1600. The first 
via insulating layer VIA1 may fill an inside of the first 
contact hole CNT1 , an inside of the second contact hole 
CNT2 , and an inside of the etching hole BCNT . In such an 
embodiment , contact holes may be formed through the first 
via insulating layer VIA1 . In one embodiment , for example , 
the fourth contact hole CNT4 may be formed to expose the 
first pattern 710. In such an embodiment , a contact hole 
exposing the first power voltage connection pattern 1611 
may be formed together with the fourth contact hole CNT4 . 
[ 0205 ] Referring to FIGS . 18 and 28 , the second pattern 
720 , the fifth conductive pattern 1700 ( e.g. , the power 
voltage line 1720 ) , and the fan - out line FL may be provided 
or formed together on the first via insulating layer VIA1 . The 
second via insulating layer VIA2 may be provided or formed 
on the second pattern 720 , the fifth conductive pattern 1700 , 
and the fan - out line FL . 
[ 0206 ] In an embodiment , the second pattern 720 may be 
formed in the non - display area NDA . The second pattern 
720 may directly contact the first pattern 710 through the 
fourth contact hole CNT4 . In an embodiment , the second 
pattern 720 may be integrally formed with the power voltage 
line 1720 as a single unitary unit . 
[ 0207 ] In an embodiment , the power voltage line 1720 
may be formed in the display area DA . The power voltage 
line 1720 may directly contact the first power voltage 
connection pattern 1611 through the contact hole formed in 
the first via insulating layer VIA1 . 
[ 0208 ] In an embodiment , the fan - out line FL may be 
formed in the bending area BA . In such an embodiment , as 
described above , the fan - out line FL may transfer the power 
voltage ELVDD . 
[ 0209 ] In embodiments of the invention , as described 
above , the display device 10 may include the first lower 
pattern LP1 disposed between the second organic film layer 
P12 and the first active pattern 1100 . 
[ 0210 ] The first lower pattern LP1 may include overlap 
patterns OP overlapping the gate electrodes ( e.g. , the first 
gate electrode 1221 and the second gate electrode 1222 ) . 
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The overlap patterns OP may shield the first active pattern 
1100 from polarization of organic materials included in the 
second organic film layer P12 . Accordingly , the electrical 
characteristics of the first transistor T1 may not be changed . 
[ 0211 ] In such embodiments , the first lower pattern LP1 
may have the mesh shape in which the unit patterns UP are 
repeatedly arranged . As the first lower pattern LP1 has the 
mesh shape , the surface area of the first lower pattern LP1 
may increase , and the resistance of the first lower pattern 
LP1 may decrease . Accordingly , the first lower pattern LP1 
may effectively suppress the polarization of the organic 
materials . 
[ 0212 ] In such embodiments , the display device 10 may 
include the transfer pattern 700 connected to the power 
voltage line 1720. As the transfer pattern 700 retransmits the 
power voltage ELVDD from the upper side of the display 
panel 100 , the voltage drop of the power voltage ELVDD 
provided to the power voltage line 1720 may be effectively 
prevented . 
[ 0213 ] In such embodiments , the transfer pattern 700 may 
contact the second lower pattern LP2 , and the second lower 
pattern LP2 may be connected to the first lower pattern LP1 . 
As the second lower pattern LP2 retransmits the power 
voltage ELVDD from the upper side of the display panel 
100 , the voltage drop of the power voltage ELVDD provided 
to the first lower pattern LP1 may be effectively prevented . 
[ 0214 ] In such embodiments , the transfer pattern 700 may 
contact the second lower pattern LP2 through the first and 
second contact holes CNT1 and CNT2 , and the first and 
second contact holes CNT1 and CNT2 may be formed 
together with the third contact hole CNT3 and the etching 
hole BCNT . Accordingly , the first and second contact holes 
CNT1 and CNT2 may be formed without any additional 
process . 

[ 0215 ] In such embodiments , the etch stopper EST may be 
disposed on the second lower pattern LP2 . In one embodi 
ment , for example , the etch stopper EST may have a high 
etch selectivity compared to the second insulating layer 
INS2 and may have a low etch selectivity compared to the 
first insulating layer INS1 . As the etch stopper EST reduces 
the dispersion of the depths of the first contact holes CNT1 
and the depths of the second contact holes CNT2 , the etch 
uniformity of the first etching process and the etch unifor 
mity of the second etching process may be improved . 
Accordingly , while the second etching process is performed , 
the second lower pattern LP2 may not be lost , and the 
thicknesses of the first and second lower patterns LP1 and 
LP2 may be set to be relatively small . Accordingly , produc 
tivity of the first and second lower patterns LP1 and LP2 
may be increased . In such an embodiment , as the thickness 
of the first lower pattern LP1 is set to be small , the difficulty 
of the crystallization process of the first active pattern 1100 , 
the difficulty of the inspection process performed before 
performing the crystallization process , and / or the difficulty 
of an inspection process performed after performing the 
crystallization process may be lowered . 
[ 0216 ] FIG . 29 is a cross - sectional view illustrating a 
display device according to an alternative embodiment . 
[ 0217 ] Referring to FIG . 29 , an etch stopper EST ' may be 
provided or formed together with the first conductive pattern 
1200 ( e.g. , the first gate line 1210 , the first gate electrode 
1221 , etc. ) . Accordingly , the etch stopper EST ' may include 

a same material as the first conductive pattern 1200 and may 
be disposed in a same layer as the first conductive pattern 
1200 . 
[ 0218 ] In embodiments of the invention , the position 
where the etch stopper EST ' is formed is not limited thereto . 
In an alternative embodiment , the etch stopper EST ' may be 
formed between the second lower pattern LP2 and the first 
pattern 710. In one embodiment , for example , the etch 
stopper EST ' may be formed together with the second 
conductive pattern 1300 , the second active pattern 1400 , or 
the third conductive pattern 1500. In such embodiments , the 
number of the etch stoppers EST ' is not limited thereto . In 
one embodiment , for example , the etch stopper EST ' may 
include a plurality of vertically stacked etch stoppers . 
[ 0219 ] The invention should not be construed as being 
limited to the embodiments set forth herein . Rather , these 
embodiments are provided so that this disclosure will be 
thorough and complete and will fully convey the concept of 
the invention to those skilled in the art . 
[ 0220 ] While the invention has been particularly shown 
and described with reference to embodiments thereof , it will 
be understood by those of ordinary skill in the art that 
various changes in form and details may be made therein 
without departing from the spirit or scope of the invention as 
defined by the following claims . 
What is claimed is : 
1. A display device comprising : 
a substrate including a display area and a non - display area 

surrounding the display area ; 
a first lower pattern disposed on the substrate and over 

lapping the display area ; 
a second lower pattern disposed in a same layer as the first 

lower pattern , overlapping the non - display area , and 
integrally formed with the first lower pattern ; 

an etch stopper disposed on the second lower pattern ; 
a power voltage line disposed on the first lower pattern ; 

and 
a transfer pattern disposed on the etch stopper , connected 

to the power voltage line , and contacting the second 
lower pattern through a contact hole defined through 
the etch stopper . 

2. The display device of claim 1 , further comprising : 
a first active pattern disposed on the first lower pattern and 

overlapping the first lower pattern , 
wherein the etch stopper is disposed in a same layer as the 

first active pattern . 
3. The display device of claim 1 , wherein the etch stopper 

includes a silicon semiconductor . 
4. The display device of claim 1 , wherein the etch stopper 

includes an oxide semiconductor . 
5. The display device of claim 1 , wherein the transfer pattern comprises : 
a first pattern contacting the second lower pattern ; and 
a second pattern disposed on the first pattern , contacting 

the first pattern , and integrally formed with the power 
voltage line . 

6. The display device of claim 1 , wherein the first lower 
pattern comprises : 

an overlap pattern overlapping a gate electrode ; 
first bridges connected to the overlap pattern and extend 

ing along a first direction ; and 
second bridges connected to the overlap pattern , extend 

ing along a second direction crossing the first direction , 
and overlapping the power voltage line , and 
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wherein the second lower pattern extends along the first 
direction and is connected to the second bridges . 

7. The display device of claim 1 , further comprising : 
a first active pattern disposed on the first lower pattern and 

overlapping the first lower pattern ; and 
a gate electrode disposed on the first active pattern and 

overlapping the first lower pattern , 
wherein the etch stopper is disposed in a same layer as the 

gate electrode . 
8. The display device of claim 1 , further comprising : 
a first barrier layer disposed between the substrate and the 

second lower pattern ; and 
a second barrier layer disposed on the second lower 

pattern . 
9. The display device of claim 1 , 
wherein the substrate further includes a bending area 

included in the non - display area , 
wherein an etching hole is defined through an insulating 

layer overlapping the bending area , and 
wherein a depth of the etching hole is greater than a depth 

of the contact hole . 
10. The display device of claim 1 , 
wherein the contact hole includes a first contact hole and 

a second contact hole connected to the first contact 
hole , and 

wherein a plane area of the second contact hole is smaller 
than a plane area of the first contact hole . 

11. A method of manufacturing a display device , the 
method comprising : 

providing a first lower pattern and a second lower pattern 
integrally with each other on a substrate ; 

providing a first insulating layer on the first lower pattern 
and the second lower pattern ; 

providing an etch stopper on the first insulating layer , 
wherein the etch stopper overlaps the second lower 
pattern ; 

providing a second insulating layer on the first insulating 
layer , wherein the second insulating layer covers the 
etch stopper ; 

providing a power voltage line on the second insulating 
layer , wherein the power voltage line overlaps the first 
lower pattern ; 

forming a first contact hole through the second insulating 
layer to expose the etch stopper , 

forming a second contact hole through the etch stopper 
and the first insulating layer to expose the second lower 
pattern , wherein the second contact hole is connected to 
the first contact hole ; and 

providing a transfer pattern on the etch stopper , wherein 
the transfer pattern is connected to the power voltage 
line and contacts the second lower pattern through the 
first contact hole and the second contact hole . 

12. The method of claim 11 , 
wherein the substrate includes a bending area in which an 

etching hole is formed through the first insulating layer 
and the second insulating layer , and 

wherein the etching hole is formed together with the first 
contact hole and the second contact hole during a same 
process . 

13. The method of claim 12 , 
wherein the etching hole includes a first etching hole 

exposing the first insulating layer and a second etching 
hole connected to the first etching hole , and 

wherein a depth of the second etching hole is greater than 
a depth of the second contact hole . 

14. The method of claim 11 , further comprising : 
providing an active pattern on the first insulating layer , 
wherein the active pattern overlaps the first lower pattern , 
wherein the etch stopper is integrally formed with the 

active pattern . 
15. The method of claim 14 , wherein the etch stopper 

includes a silicon semiconductor . 
16. The method of claim 14 , wherein the etch stopper 

includes an oxide semiconductor . 
17. The method of claim 14 , further comprising : 
forming a third contact hole through the second insulating 

layer to expose the active pattern , 
wherein the third contact hole is formed together with the 

first contact hole during a same process . 
18. The method of claim 11 , wherein the transfer pattern 

comprises : 
a first pattern contacting the second lower pattern through 

the first contact hole and the second contact hole ; and 
a second pattern disposed on the first pattern , contacting 

the first pattern , and integrally formed with the power 
voltage line . 

19. The method of claim 11 , wherein a plane area of the 
second contact hole is smaller than a plane area of the first 
contact hole . 
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