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DISPLAY DEVICE 

CROSS - REFERENCE TO RELATED 
APPLICATION 

[ 0001 ] This application claims priority to and the benefit 
of Korean patent application number 10-2020-0120899 filed 
on Sep. 18 , 2020 , the entire content of which is hereby 
incorporated by reference . 

BACKGROUND 

1. Field 
a [ 0002 ] Various embodiments of the present disclosure 

relate to a display device . 

2. Description of Related Art 
[ 0003 ] Recently , as interest in information display is 
increasing , research and development of display devices are 
continuously made . 

[ 0014 ] In an embodiment , the display device may further 
include an insulating layer in the open area and arranged on 
the same layer as the passivation layer . 
[ 0015 ] In an embodiment , the back gate electrode may 
include a first back gate electrode and a second back gate 
electrode that are arranged in the open area and are physi 
cally spaced apart from each other , and the cover layer may 
integrally cover the first back gate electrode and the second 
back gate electrode . 
[ 0016 ] In an embodiment , the back gate electrode may 
include a first back gate electrode and a second back gate 
electrode that are arranged in the open area and are physi 
cally spaced apart from each other , and the cover layer may 
include a first cover layer and a second cover layer that are 
arranged in the open area and are physically spaced apart 
from each other , the first cover layer overlapping the first 
back gate electrode , and the second cover layer overlapping 
the second back gate electrode in a plan view . 
[ 0017 ] In an embodiment , the back gate electrode in the 
open area may be arranged in an area where the cover layer 
is located , in a plan view . 
[ 0018 ] In an embodiment , light may be provided to an 
outside in the display area , and light may not be provided to 
the outside in the non - display area . 
[ 0019 ] In an embodiment , the open area may be provided 
in a shape enclosing at least a portion of the display area . 
[ 0020 ] In an embodiment , the display device may further 
include a buffer layer on the back gate electrode ; and a 
semiconductor layer on the buffer layer , wherein the semi 
conductor layer and the cover layer are on the same layer . 
[ 0021 ] In an embodiment , the semiconductor layer and the 
cover layer may be covered by one insulating layer . 
[ 0022 ] In an embodiment , the open area may be defined as 
an area where the passivation layer is not arranged . 
[ 0023 ] The present disclosure is not limited to the above 
described embodiments , and other embodiments that are not 
mentioned will be clearly understood by those skilled in the 
art from the present specification and the accompanying 
drawings . 

SUMMARY 

[ 0004 ] Various embodiments of the present disclosure are 
directed to a display device that can reduce external influ 
ences and prevent or reduce damage to electrode compo 
nents during an etching process . 
[ 0005 ] The present disclosure is not limited to the above 
described objects , and other objects that are not mentioned 
will be clearly understood by those skilled in the art from the 
following description . 
[ 0006 ] An embodiment of the present disclosure may 
provide a display device including a display area , a non 
display area , and an open area between the display area and 
the non - display area , the display device further including a 
substrate ; a transistor on the substrate ; a back gate electrode 
where at least a portion thereof overlaps the transistor and at 
least another portion thereof overlaps the open area ; a 
passivation layer on the transistor , and including an opening 
that overlaps the open area ; and a cover layer overlapping 
the back gate electrode in the open area . 
[ 0007 ] In an embodiment , the transistor may include a 
semiconductor layer including a first material , and the cover 
layer may include the first material . 
[ 0008 ] In an embodiment , the transistor may include a 
semiconductor layer , and the semiconductor layer and the 
cover layer may be made of the same material . 
[ 0009 ] In an embodiment , the first material may include 
polysilicon , amorphous silicon , and / or oxide semiconductor . 
[ 0010 ] In an embodiment , the semiconductor layer and the 
cover layer may be formed in the same process . 
[ 0011 ] In an embodiment , the display device may further 
include an interlayer insulating layer on the semiconductor 
layer , and including an opening that overlaps with the open 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0024 ] The accompanying drawings , together with the 
specification , illustrate embodiments of the subject matter of 
the present disclosure , and , together with the description , 
serve to explain principles of embodiments of the subject 
matter of the present disclosure . 
[ 0025 ] FIGS . 1 and 2 are a perspective view and a cross 
sectional view , respectively , illustrating a light emitting 
element in accordance with an embodiment of the present 
disclosure . 
[ 0026 ] FIG . 3 is a plan view illustrating a display device 
in accordance with an embodiment of the present disclosure . 
[ 0027 ] FIG . 4 is a circuit diagram illustrating a pixel in 
accordance with an embodiment of the present disclosure . 
[ 0028 ] FIG . 5 is a cross - sectional view taken along line 1-1 ' 
of FIG . 3 . 
[ 0029 ] FIGS . 6 and 7 are enlarged views illustrating area 
EA1 of FIG . 3 . 
[ 0030 ] FIG . 8 is a cross - sectional view taken along line 
II - II ' of FIG . 6 . 
[ 0031 ] FIG . 9 is a cross - sectional view taken along line 
III - III ' of FIG . 6 . 
[ 0032 ] FIG . 10 is a cross - sectional view taken along line 
IV - IV of FIG . 6 . 

area . 

[ 0012 ] In an embodiment , at least a portion of the back 
gate electrode may be arranged between the substrate and 
the transistor , and another portion of the back gate electrode 
may be arranged between the substrate and the cover layer . 
[ 0013 ] In an embodiment , the cover layer may be an etch 
stopper layer for the back gate electrode arranged in the open 
area , when an etching process for the passivation layer is 
performed . 
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[ 0033 ] FIG . 11 is a cross - sectional view taken along line 
V - V of FIG . 7 . 

DETAILED DESCRIPTION 

a 

[ 0034 ] Because the embodiments described herein are 
intended to clearly convey the spirit of the present disclosure 
to those skilled in the art , the present disclosure is not limited 
to the described embodiments . It should be understood that 
various changes and modifications may be made to the 
subject matter of the present disclosure without departing 
from the spirit and scope of the present disclosure . 
[ 0035 ] Unless otherwise defined , all terms used herein 
have the same meaning as commonly understood by one of 
ordinary skill in the art to which this disclosure belongs , but 
may vary according to the intention of those skilled in the 
art , customs or emergence of new technologies . However , 
when specific terminology is defined as having a certain 
meaning , the meaning of the terminology will be described 
separately or explicitly . Therefore , the terminology used 
herein is for the purpose of describing particular embodi 
ments only and is not intended to be limiting of the present 
disclosure . 
[ 0036 ] The accompanying drawings are for the purpose of 
clearly describing particular embodiments , and may be 
exaggerated as necessary to aid in understanding of the 
present disclosure . The present disclosure is not limited to 
the embodiments shown in the drawings . 
[ 0037 ] When it is determined that the detailed description 
of the known art related to the present disclosure may 
obscure the gist of the present disclosure , the detailed 
description will be omitted . 
[ 0038 ] Various embodiments of the present disclosure 
relate to a display device . Hereinafter , the display device 
according to an embodiment will be described with refer 
ence to FIGS . 1 to 11 . 
[ 0039 ] FIGS . 1 and 2 are a perspective view and a cross 
sectional view illustrating a light emitting element in accor 
dance with an embodiment of the present disclosure . 
Although FIGS . 1 and 2 illustrate a columnar light emitting 
element LD , the type , kind , and / or shap of the light 
emitting element LD are not limited thereto . 
[ 0040 ] Referring to FIGS . 1 and 2 , the light emitting 
element LD may include a first semiconductor layer 11 , a 
second semiconductor layer 13 , and an active layer 12 
interposed between the first and second semiconductor lay 
ers 11 and 13. For example , when the extending direction of 
the light emitting element LD is called a longitudinal 
direction L , the light emitting element LD may include the 
first semiconductor layer 11 , the active layer 12 , and the 
second semiconductor layer 13 which are successively 
stacked in the longitudinal direction L. 
[ 0041 ] The light emitting element LD may be in the shape 
of a column extending in one direction . The light emitting 
element LD may have a first end EP1 and a second end EP2 . 
One selected from the first and second semiconductor layers 
11 and 13 may be on the first end EP1 of the light emitting 
element LD . A remaining one selected from the first and 
second semiconductor layers 11 and 13 may be on the 
second end EP2 of the light emitting element LD . 
[ 0042 ] In an embodiment , the light emitting element LD 
may be a light emitting element manufactured in a columnar 
shape through an etching method and / or the like . In this 
specification , the term “ columnar shape ” embraces a rod 
like shape and a bar - like shape such as a cylindrical shape 

and a prismatic shape extending in the longitudinal direction 
L ( e.g. , to have an aspect ratio greater than 1 ) , and the 
cross - sectional shape thereof is not limited to a particular 
shape . For example , a length L of the light emitting element 
LD may be greater than a diameter D thereof ( or a width of 
the cross - section thereof ) . 
[ 0043 ] The light emitting element LD may have a small 
size from a nanometer scale to a micrometer scale . For 
instance , the light emitting element LD may have a diameter 
D ( or width ) and / or a length L in a range from the nanometer 
scale to the micrometer scale . The size of the light emitting 
element LD is not limited thereto . The size of the light 
emitting element LD may be variously changed depending 
on design conditions of various devices using a light emit 
ting device employing the light emitting element LD as a 
light source , for example , a display device . 
[ 0044 ] The first semiconductor layer 11 may be a first 
conductive semiconductor layer . For example , the first semi 
conductor layer 11 may include an N - type semiconductor 
layer . For instance , the first semiconductor layer 11 may 
include an N - type semiconductor layer which includes any 
one semiconductor material including In - AlGaN , GAN , 
AIGAN , InGaN , AIN , and / or InN and is doped with a first 
conductive dopant such as Si , Ge , and / or Sn . However , the 
material forming the first semiconductor layer 11 is not 
limited to this , and the first semiconductor layer 11 may be 
formed of various other suitable materials . 
[ 0045 ] The active layer 12 may be on the first semicon 
ductor layer 11 , and have a single - quantum well structure or 
a multi - quantum well structure . The location of the active 
layer 12 may be changed in various suitable ways depending 
on the type or kind of the light emitting element LD . 
[ 0046 ] A cladding layer doped with a conductive dopant 
may be above and / or under the active layer 12. For example , 
the cladding layer may be formed of an AlGaN layer and / or 
an InAIGAN layer . In an embodiment , a material such as 
AlGaN and / or InAIGaN may be used to form the active 
layer 12 , and various other suitable materials may be used to 
form the active layer 12 . 
[ 0047 ] The second semiconductor layer 13 may be on the 
active layer 12 and include a semiconductor layer having a 
type or kind of different from that of the first semiconductor 
layer 11. For example , the second semiconductor layer 13 
may include a P - type semiconductor layer . For instance , the 
second semiconductor layer 13 may include a P - type semi 
conductor layer which includes any one semiconductor 
material including InAIGAN , GAN , AIGN , InGaN , AIN , 
and / or InN , and is doped with a second conductive dopant 
such as Mg . However , the material forming the second 
semiconductor layer 13 is not limited to this , and the second 
semiconductor layer 13 may be formed of various other 
suitable materials . 
[ 0048 ] If a voltage equal to or greater than a threshold 
voltage is applied to the opposite ends of the light emitting 
element LD , the light emitting element LD emits light by 
coupling electron - hole pairs in the active layer 12. Because 
light emission of the light emitting element LD can be 
controlled based on the foregoing principle , the light emit 
ting element LD may be used as a light source of various 
suitable light emitting devices as well as a pixel of the 
display device . 
[ 0049 ] The light emitting element LD may further include 
an insulating film INF on the surface of the light emitting 
element LD . The insulating film INF may be on the surface 
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of the light emitting element LD to enclose an outer periph 
eral ( e.g. , circumferential ) surface of at least the active layer 
12. In addition , the insulating layer may further enclose an 
area of each of the first and second semiconductor layers 11 
and 13 . 
[ 0050 ] In an embodiment , the insulating film INF may 
allow the opposite ends of the light emitting element LD that 
have different polarities to be exposed to the outside . For 
example , the insulating film INF may expose a first end of 
each of the first and second semiconductor layers 11 and 13 
on the first and second ends EP1 and EP2 of the light 
emitting element LD . In another embodiment , the insulating 
film INF may expose a side of each of the first and second 
semiconductor layers 11 and 13 adjacent to the first and 
second ends EP1 and EP2 of the light emitting element LD 
having different polarities . 
[ 0051 ] In an embodiment , the insulating film INF may 
have a single - layered structure or a multi - layered structure 
( e.g. a double - layered structure formed of aluminum oxide 
( A1Ox ) and silicon oxide ( SiOx ) ) including at least one 
insulating material including silicon oxide ( SiOx ) , silicon 
nitride ( SiNx ) , silicon oxynitride ( SiOxNy ) , aluminum 
oxide ( AlOx ) , and / or titanium oxide ( TiOx ) , but may not be 
limited thereto . In an embodiment , the insulating film INF 
may be omitted . 
[ 0052 ] When the insulating film INF covers the surface of 
the light emitting element LD , for example , the outer 
peripheral ( e.g. , circumferential ) surface of the active layer 
12 , the active layer 12 may prevent or reduce a likelihood or 
degree of a short - circuit with a first pixel electrode or a 
second pixel electrode which will be further described 
herein below . Consequently , the electrical stability of the 
light emitting element LD may be secured . 
[ 0053 ] Furthermore , if the insulating film INF is on the 
surface of the light emitting element LD , occurrence of a 
defect on the surface of the light emitting element LD may 
be minimized or reduced , whereby the lifetime and effi 
ciency of the light emitting element may be improved . In 
addition , even when the plurality of light emitting elements 
LD are in close contact with each other , it is possible to 
prevent or reduce an occurrence of an unwanted short circuit 
between the light emitting elements LD . 
[ 0054 ] In an embodiment , the light emitting element LD 
may further include additional components as well as the 
first semiconductor layer 11 , the active layer 12 , the second 
semiconductor layer 13 , and / or the insulating film INF 
surrounding them . For example , the light emitting element 
LD may further include at least one fluorescent layer , at least 
one active layer , at least one semiconductor layer and / or at 
least one electrode layer on one end of the first semicon 
ductor layer 11 , the active layer 12 , and / or the second 
semiconductor layer 13. For instance , a contact electrode 
layer may be on each of the first and second ends EP1 and 
EP2 of the light emitting element LD . Although FIGS . 1 and 
2 illustrate the columnar light emitting element LD , the type , 
kind , structure , and / or shape of the light emitting element 
LD may be changed in various suitable ways . For example , 
the light emitting element LD may have a core - shell struc 
ture having a poly - pyramid shape . 
[ 0055 ] A light emitting device including the light emitting 
element LD described above may be used in various suitable 
devices including a display device which requires a light 
source . For instance , a plurality of light emitting elements 
LD may be in each pixel of a display panel , and the light 

emitting elements LD may be used as a light source of the 
pixel . However , the application field of the light emitting 
element LD is not limited to the above - mentioned examples . 
For example , the light emitting element LD may also be 
used in various suitable devices such as a lighting device , 
which uses or requires a light source . 
[ 0056 ] FIG . 3 is a plan view illustrating a display device 
in accordance with an embodiment of the present disclosure . 
[ 0057 ] FIG . 3 illustrates a display device , particularly , a 
display panel PNL in the display device , as an example of an 
electronic device which may use , as a light source , the light 
emitting element LD described with reference to FIGS . 1 
and 2 . 
[ 0058 ] Each pixel unit PXU of the display panel PNL and 
each pixel constituting the pixel unit may include at least one 
light emitting element LD . For the sake of explanation , FIG . 
3 simply illustrates the structure of the display panel PNL , 
focused on a display area DA . In some embodiments , at least 
one driving circuit component such as at least one of a scan 
driver and a data driver , lines and / or pads may be further on 
the display panel PNL . 
[ 0059 ] Referring to FIG . 3 , the display panel PNL may 
include a substrate SUB and a pixel unit PXU on the 
substrate SUB . The pixel unit PXU may include a first pixel 
PXL1 , a second pixel PXL2 , and / or a third pixel PXL3 . 
Hereinafter , when referring to any one selected from the first 
pixel PXL1 , the second pixel PXL2 , and the third pixel 
PXL3 or when collectively referring to two or more types or 
kinds of pixels , they are referred to as a “ pixel PXL ” or 
" pixels PXL ” . 
[ 0060 ] The substrate SUB may form a base member of the 
display panel PNL , and may be a rigid and / or soft substrate 
or film . For example , the substrate SUB may be a rigid 
substrate made of glass and / or reinforced glass , a soft 
substrate ( or a thin film ) made of plastic and / or metal 
material , and / or at least one insulating layer . The material 
and / or physical properties of the substrate SUB are not 
particularly limited . 
[ 0061 ] In an embodiment , the substrate SUB may be 
substantially transparent . Here , the expression “ substantially 
transparent ” may mean that light may be transmitted with a 
set or predetermined transmittance . In an embodiment , the 
substrate SUB may be translucent or opaque . Furthermore , 
in an embodiment , the substrate SUB may include a reflec 
tive material . 
[ 0062 ] The display panel PNL and the substrate SUB for 
forming the display panel PNL may include a display area 
DA for displaying an image , and a non - display area NDA in 
a set or predetermined area other than the display area DA . 
[ 0063 ] The pixels PXL may be arranged in the display area 
DA . Various suitable lines , pads , and / or internal circuit 
components which are coupled to the pixels PXL of the 
display area DA may be in the non - display area NDA . The 
pixels PXL may be regularly arranged in a stripe or PEN 
TILE® arrangement structure ( e.g. , an RGBG matrix , 
RGBG structure , or RGBG matrix ) . PENTILE® is a regis 
tered trademark of Samsung Display Co. , Ltd. However , the 
arrangement structure of the pixels PXL is not limited 
thereto , and the pixels PXL may be arranged in various 
suitable structures and / or methods in the display area DA . 
[ 0064 ] In an embodiment , two or more types or kinds of 
pixels PXL emitting light of different colors may be in the 
display area DA . For example , first pixels PXL1 emitting 
light of a first color , second pixels PXL2 emitting light of a 
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second color , and third pixels PXL3 emitting light of a third 
color may be arranged in the display area DA . At least one 
first pixel PXL1 , at least one second pixel PXL2 , and at least 
one third pixel PXL3 that are adjacent to each other may 
form one pixel unit PXU which may emit light having 
various suitable colors . For example , each of the first to third 
pixels PXL1 , PXL2 and PXL3 may be a sub - pixel that emits 
light of a set or predetermined color . In an embodiment , the 
first pixel PXL1 may be a red pixel which emits red light , a 
second pixel PXL2 may be a green pixel which emits green 
light , and a third pixel PXL3 may be a blue light which emits 
blue light . However , the present disclosure is not limited 
thereto . 

[ 0065 ] In an embodiment , the first pixel PXL1 , the second 
pixel PXL2 , and the third pixel PXL3 may include , as light 
sources , a light emitting element related to the first color , a 
light emitting element related to the second color , and a light 
emitting element related to the third color , so that the pixels 
may respectively emit light having the first color , light 
having the second color , and light having the third color . In 
an embodiment , the first pixel PXL1 , the second pixel 
PXL2 , and the third pixel PXL3 may respectively include 
light emitting elements having the same color ( e.g. , that emit 
the same color ) , and photo conversion layers having differ 
ent colors and / or a color filter are on the respective light 
emitting elements to emit light having the first color , light 
having the second color , and light having the third color . 
However , the colors , the types , kinds , and / or the numbers of 
pixels PXL that form each pixel unit PXU are not particu 
larly limited . In other words , the color of light emitted by 
each pixel PXL may be variously changed . 
[ 0066 ] The pixel PXL may include at least one light source 
which is driven by a set or predetermined control signal 
( e.g. , a scan signal and a data signal ) and / or a set or 
predetermined power source ( e.g. , a first power source and 
a second power source ) . In an embodiment , the light source 
may include at least one light emitting element LD accord 
ing to any one of the embodiments of FIGS . 1 and 2 , e.g. , 
subminiature column - type light emitting elements LD hav 
ing a small size in a range from a nanometer scale to a 
micrometer scale . However , the present disclosure is not 
limited to this . In addition , various suitable types or kinds of 
light emitting elements LD may be used as the light source 
of the pixel PXL . 
[ 0067 ] In an embodiment , each pixel PXL may be formed 
of an active pixel . However , the types , kinds , structures , 
and / or driving schemes of the pixels PXL that may be 
applied to the display device are not particularly limited . For 
example , each pixel PXL may be a pixel of passive or active 
light emitting display devices having various suitable struc 
tures and / or driving schemes . 
[ 0068 ] In an embodiment , the display panel PNL may 
include an open area OPA . 
[ 0069 ] At least a portion of the open area OPA may be in 
the display panel PNL . The open area OPA may be located 
along a perimeter area of the display panel PNL . The open 
area OPA may enclose the display area DA . 
[ 0070 ] The open area OPA may be between the display 
area DA and the non - display area NDA . In an embodiment , 
the open area OPA may be in the display area DA to enclose 
at least a portion of the display area DA , or the open area 
OPA may be in the non - display area NDA to enclose at least 
a portion of an area of the display panel PNL . 

[ 0071 ] The open area OPA may mean an area from which 
at least some layers have been removed . The open area OPA 
may be defined as an area in which a passivation layer ( see 
‘ PSV'in FIG . 5 ) performing the function of a via layer is not 
arranged . Because the open area OPA will be described 
below in more detail with reference to FIGS . 6 to 11 , a 
duplicated description thereof will not be repeated here . 
[ 0072 ] FIG . 4 is a circuit diagram illustrating a pixel in 
accordance with an embodiment of the present disclosure . 
For example , FIG . 4 illustrates an embodiment of a pixel 
PXL applicable to an active display device . However , the 
types or kinds of the pixel PXL and the display device to 
which embodiments of the present disclosure may be 
applied are not limited thereto . 
[ 0073 ] In an embodiment , the pixel PXL shown in FIG . 4 
may be any one selected from a first pixel PXL1 , a second 
pixel PXL2 , and a third pixel PXL3 . 
[ 0074 ] Referring to FIG . 4 , the pixel PXL may include an 
emission component EMU for generating light having lumi 
nance corresponding to a data signal . The emission compo 
nent EMU may include a light emitting element LD . The 
light emitting element LD may include a first light emitting 
element LDs1 , a second light emitting element LDs2 , a third 
light emitting element LDs3 , and a fourth light emitting 
element LDs4 . A pixel circuit PXC may drive the emission 
component EMU . 
[ 0075 ] The emission component EMU may include the 
light emitting element LD coupled between a first power 
source VDD and a second power source VSS . A first end 
EP1 ( e.g. a P - type end ) of each of the light emitting elements 
LD may be coupled to the first power source VDD via the 
pixel circuit PXC and a first power line PL1 , and a second 
end EP2 ( e.g. an N - type end ) of each of the light emitting 
elements LD may be coupled to the second power source 
VSS via a second power line PL2 
[ 0076 ] In an embodiment , the light emitting elements LD 
may be coupled through various suitable coupling structures 
between the first power source VDD and the second power 
source VSS . For instance , the light emitting elements LD 
may be coupled to each other only in parallel or only in 
series . In some embodiments , the light emitting elements LD 
may be coupled in a serial / parallel mixed structure . 
[ 0077 ] For example , as illustrated in FIG . 4 , the light 
emitting elements LD may be divided into four serial stages 
and coupled to each other in series / parallel . In this case , each 
serial stage may include a pair of electrodes ( e.g. two 
electrodes ) , and at least one light emitting element LD 
coupled between the pair of electrodes . Here , the numbers of 
the light emitting elements LD forming the respective serial 
stages may be equal to or different from each other , and the 
number of the light emitting elements LD is not particularly 
limited . 
[ 0078 ] For example , a first serial stage may include a first 
electrode E11 , a second electrode EL2 , and at least one first 
light emitting element LDs1 coupled between the first and 
second electrodes EL1 and EL2 , and a second serial stage 
may include a third electrode EL3 , a fourth electrode EL4 , 
and at least one second light emitting element LDs2 coupled 
between the third and fourth electrodes EL3 and EL4 . 
Likewise , a third serial stage may include a fifth electrode 
EL5 , a sixth electrode EL6 , and at least one third light 
emitting element LDs3 coupled between the fifth and sixth 
electrodes EL5 and EL6 , and a fourth serial stage may 
include a seventh electrode EL7 , an eighth electrode EL8 , 
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and at least one fourth light emitting element LDs4 coupled 
between the seventh and eighth electrodes EL7 and EL8 . 
[ 0079 ] The first electrode EL1 may be a first pixel elec 
trode ( or anode electrode ) of the emission component EMU . 
The last electrode of the emission component EMU , e.g. the 
eighth electrode ELT8 may be a second pixel electrode ( or 
a cathode electrode ) of the emission component EMU . 
[ 0080 ] The second to seventh electrodes EL2 to EL7 may 
form intermediate electrodes . For example , the second elec 
trode EL2 and the third electrode EL3 may be integrally or 
non - integrally coupled to form a first intermediate electrode 
IET1 . Likewise , the fourth electrode EL4 and the fifth 
electrode EL5 may be integrally or non - integrally coupled to 
form a second intermediate electrode IET2 , and the sixth 
electrode EL6 and the seventh electrode EL7 may be inte 
grally or non - integrally coupled to form a third intermediate 
electrode IET3 . In this case , the second and third electrodes 
EL2 and EL3 may be integrated to be regarded as one first 
intermediate electrode IET1 , the fourth and fifth electrodes 
EL4 and EL5 may be integrated to be regarded as one 
second intermediate electrode IET2 , and the sixth and sev 
enth electrodes EL6 and EL7 may be integrated to be 
regarded as one third intermediate electrode IET3 . 
[ 0081 ] Although FIG . 4 illustrates an embodiment in 
which the light emitting elements LD are coupled in a 
4 - stage serial / parallel mixed structure , the present disclosure 
is not limited thereto . For example , the light emitting 
elements LD may be coupled in a 2 - stage serial or serial / 
parallel mixed structure , or the light emitting elements LD 
may be coupled in a serial or serial / parallel mixed structure 
of four or more stages . 
[ 0082 ] Although FIG . 4 illustrates an embodiment in 
which the light emitting elements LD are coupled in a 
serial / parallel mixed structure , the present disclosure is not 
limited thereto . For example , the light emitting elements LD 
in the emission component EMU of each pixel PXL may be 
coupled to each other only in series or only in parallel . 
[ 0083 ] Each of the light emitting elements LD may 
include the first end ( e.g. the P - type end ) coupled to the first 
power source VDD via the first pixel electrode ( e.g. the first 
electrode E11 , the pixel circuit PXC , and / or the first power 
line PL1 , and the second end ( e.g. the N - type end ) coupled 
to the second power source VSS via the second pixel 
electrode ( e.g. the eighth electrode ELS ) and the second 
power line PL2 . In other words , the light emitting elements 
LD may be coupled in a forward direction between the first 
power source VDD and the second power source VSS . Each 
of the light emitting elements LD coupled in the forward 
direction may form each valid light source . The valid light 
sources may be collected to form the emission component 
EMU of the pixel PXL . 
[ 0084 ] The first and second power sources VDD and VSS 
may have different potentials to allow the light emitting 
elements LD to emit light . For example , the first power 
source VDD may be set as a high - potential power source , 
and the second power source VSS may be set as a low 
potential power source . Here , the first and second power 
sources VDD and VSS may have a potential difference such 
that the light emitting elements LD emit light during the 
light emission period of the pixel PXL . 
[ 0085 ] The light emitting elements LD may emit light 
having a luminance corresponding to driving current sup 
plied thereto through the corresponding pixel circuit PXC . 
For example , during each frame period , the pixel circuit 

PXC may supply driving current corresponding to a gray 
scale value that is to be expressed in the corresponding 
frame to the emission component EMU . Thus , while the 
light emitting elements LD emit light having luminance 
corresponding to the driving current , the emission compo 
nent EMU may express the luminance corresponding to the 
driving current 
[ 0086 ] In an embodiment , the emission component EMU 
may further include at least one invalid light source , as well 
as the light emitting elements LD that form the respective 
valid light sources . For instance , at least one invalid light 
emitting element which is arranged in a reverse direction or 
at least one end of which is floated may be further coupled 
to at least one serial stage . The invalid light emitting element 
may maintain an inactive state even when a set or prede 
termined driving voltage ( e.g. a forward driving voltage ) is 
applied between the first and second electrodes EL1 and 
EL2 , and thus may substantially maintain a non - emission 
state . 
[ 0087 ] The pixel circuit PXC may be coupled between the 
first power source VDD and the emission component EMU . 
The pixel circuit PXC may be coupled to a scan line SL and 
a data line DL of the corresponding pixel PXL . Furthermore , 
the pixel circuit PXC may be selectively coupled to a 
sensing signal line SSL and a sensing line SENL . 
[ 0088 ] The pixel circuit PXC may include a first transistor 
Mi , a second transistor M2 , a third transistor M3 , and a 
storage capacitor Cst . 
[ 0089 ] The first transistor M1 may be coupled between the 
first power source VDD and the first electrode EU of the 
emission component EMU . A gate electrode of the first 
transistor M1 may be coupled to the first node N1 . The first 
transistor M1 may control a driving current supplied to the 
emission component EMU in response to the voltage of the 
first node N1 . In other words , the first transistor M1 may be 
a drive transistor that controls the driving current of the pixel 
PXL . 
[ 0090 ] The pixel circuit PXC may further include a back 
gate electrode BGE coupled to the first electrode EL1 . The 
back gate electrode BGE may overlap the gate electrode 
with the insulating layer being therebetween . 
[ 0091 ] The second transistor M2 may be coupled between 
the data line DL and the first node N1 . A gate electrode of 
the second transistor M2 may be coupled to the scan line SL . 
When a scan signal of a gate - on voltage ( e.g. , a high level 
voltage ) is supplied from the scan line SL , the second 
transistor M2 may be turned on to electrically couple the first 
node N1 to the data line DL . 
[ 0092 ] For each frame period , the data signal of the 
corresponding frame is supplied to the data line DL . The 
data signal may be transmitted through the second transistor 
M2 , which is turned on during a period when the scan signal 
of the gate - on voltage is supplied , to the first node N1 . In 
other words , the second transistor M2 may be a switching 
transistor to transmit each data signal into the pixel PXL . 
[ 0093 ] A first electrode of the storage capacitor Cst may be 
coupled to the first node N1 , and a second electrode thereof 
may be coupled to the first electrode EU ( or the second 
electrode of the first transistor M1 ) of the emission compo 
nent EMU . Such a storage capacitor Cst may charge a 
voltage corresponding to the data signal supplied to the first 
node N1 during each frame period . 
[ 0094 ] The third transistor M3 may be coupled between 
the first electrode EL1 of the emission component EMU and 
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the sensing line SENL . A gate electrode of the third tran 
sistor M3 may be coupled to the sensing signal line SSL . 
Such a third transistor M3 may transmit a voltage value ( or 
a voltage value applied to the anode electrode of the light 
emitting element LD ) applied to the first electrode EL1 of 
the emission component EMU to the sensing signal SENL in 
response to the sensing signal supplied to the sensing signal 
line SSL during a set or predetermined sensing period . The 
voltage value transmitted through the sensing line SENL 
may be provided to an external circuit ( e.g. timing control 
ler ) , and the external circuit may extract the characteristic 
information ( e.g. the threshold voltage of the first transistor 
M1 ) of each pixel PXL based on the provided voltage value . 
The extracted characteristic information may be used to 
convert input image data so that characteristic deviations 
between the pixels PXL are compensated . 
[ 0095 ] Although in FIG . 4 the transistors , e.g. , the first , 
second , and third transistors M1 , M2 , and M3 , included in 
the pixel circuit PXC have been illustrated as being formed 
of N - type transistors , the present disclosure is not limited to 
this . In other words , at least one of the first , second , and third 
transistors M1 , M2 , and M3 may be changed to a P - type 
transistor . In an embodiment , the pixel circuit PXC may 
include P - type and N - type transistors in combination . For 
example , some of the transistors included in the pixel circuit 
PXC may be P - type transistors , and the remaining transis 
tors may be N - type transistors . In this case , the voltage level 
of a control signal ( e.g. a scan signal , a data signal , and / or 
a sensing signal ) for driving each transistor may be adjusted 
depending on the type or kind of transistors . 
[ 0096 ] Furthermore , the structure and driving method of 
the pixel PXL may be changed in various suitable ways 
according to an embodiment . For instance , the pixel circuit 
PXC may be a pixel circuit which may have various suitable 
structures and / or be operated in various suitable driving 
manners , in addition to the embodiment illustrated in FIG . 4 . 
[ 0097 ] For instance , the pixel circuit PXC may not include 
the third transistor M3 . Furthermore , the pixel circuit PXC 
may further include other circuit elements , such as a tran 
sistor for compensating for the threshold voltage of the first 
transistor M1 , a transistor for initializing the voltage of the 
first node N1 or the first electrode EL1 of the emission 
component EMU , a transistor for controlling a period when 
driving current is supplied to the emission component EMU , 
and / or a boosting capacitor for boosting the voltage of the 
first node N1 . In an embodiment , when each pixel PXL is a 
pixel of a passive light emitting display device , the pixel 
circuit PXC may be omitted . 
[ 0098 ] FIG . 5 is a cross - sectional view taken along line I - I ' 
of FIG . 3. FIG . 5 may be a diagram schematically showing 
the cross - section of the pixel PXL . 
[ 0099 ] Referring to FIG . 5 , the pixel PXL may include a 
base layer BSL , a pixel circuit layer PCL , and a display 
element layer DPL . For the sake of explanation , FIG . 5 
illustrates the configuration of a transistor corresponding to 
the first transistor M1 selected from among the first to third 
transistors M1 to M3 shown in FIG . 4 . 
[ 0100 ] The base layer BSL may be a rigid and / or soft 
substrate . According to an example , the base layer BSL may 
include a rigid material and / or a flexible material . For 
example , the flexible material may include the following : 
polystyrene , polyvinyl alcohol , polymethyl methacrylate , 
polyethersulfone , polyacrylate , polyetherimide , polyethyl 
ene naphthalate , polyethylene terephthalate , polyphenylene 

sulfide , polyarylate , polyimide , polycarbonate , cellulose tri 
acetate , and / or cellulose acetate propionate . However , the 
material of the base layer BSL applied to the embodiment of 
the present disclosure is not limited to a specific example 
material . 
[ 0101 ] The pixel circuit layer PCL may include a buffer 
layer BFL , a back gate electrode BGE , a first transistor Mi , 
a gate insulating layer GI , a first interlayer insulating layer 
ILD1 , a second interlayer insulating layer ILD2 , and a 
bridge pattern BRP , a power line PLE , a first contact part 
CNT1 , a second contact part CNT2 , and a passivation layer 
PSV . 
[ 0102 ] The buffer layer BFL may be on the base layer 
BSL . The buffer layer BFL may prevent or reduce diffusion 
of impurities from the outside . The buffer layer BFL may 
include a metal oxides such as , for example , silicon nitride 
( SiNx ) , silicon oxide ( SiOx ) , silicon oxynitride ( SiOxNy ) , 
and / or aluminum oxide ( A1Ox ) . 
[ 0103 ] The back gate electrode BGE may be on the base 
layer BSL . At least a portion of the back gate electrode BGE 
may be covered by the buffer layer BFL . The back gate 
electrode BGE may overlap the gate electrode GE in a plan 
view . 
[ 0104 ] The first transistor M1 may be referred to as a thin 
film transistor . In an example , the first transistor M1 may be 
a driving transistor in the thin film transistor . The first 
transistor M1 may include a semiconductor layer SCL , a 
gate electrode GE , a source electrode SE , and a drain 
electrode DE . 
[ 0105 ] The semiconductor layer SCL may be on the buffer 
layer BFL . The semiconductor layer SCL may include 
polysilicon , amorphous silicon , and / or an oxide semicon 
ductor ( e.g. Indium Gallium Zinc Oxide ( IGZO ) ) . 
[ 0106 ] The semiconductor layer SCL may include a first 
contact area that is in contact ( e.g. , physical contact ) with the 
source electrode SE , and a second contact area that is in 
contact ( e.g. , physical contact ) with the drain electrode DE . 
[ 0107 ] Each of the first and second contact areas may be 
a semiconductor pattern doped with impurities . An area 
between the first contact area and the second contact area 
may be a channel area . The channel area may be an intrinsic 
semiconductor pattern undoped with impurities . 
[ 0108 ] The gate insulating layer GI may be on the semi 
conductor layer SCL . The gate insulating layer GI may 
include an inorganic material . For example , the gate insu 
lating layer GI may include silicon nitride ( SiNx ) , silicon 
oxide ( SiOx ) , silicon oxynitride ( SiOxNy ) , and / or aluminum 
oxide ( A10x ) . In an embodiment , the gate insulating layer 
GI may include an organic material . 
[ 0109 ] Agate electrode GE may be on the gate insulating 
layer GI . A position of the gate electrode GE may corre 
spond to a position of the channel area of the semiconductor 
layer SCL . For example , the gate electrode GE may be on 
the channel area of the semiconductor layer SCL with the 
gate insulating layer GI being interposed therebetween . 
[ 0110 ] A first interlayer insulating layer ILD1 may be on 
the gate electrode GE . Similarly to the gate insulating layer 
GI , the first interlayer insulating layer ILD1 may include 
silicon nitride ( SiNx ) , silicon oxide ( SiOx ) , silicon oxyni 
tride ( SiOxNy ) , and / or aluminum oxide ( A1Ox ) . 
[ 0111 ] The source electrode SE and the drain electrode DE 
may be on the first interlayer insulating layer ILD1 . The 
source electrode SE may pass through the gate insulting 
layer GI and the first interlayer insulating layer ILD1 to 
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contact ( e.g. , physically contact ) the first contact area of the 
semiconductor layer SCL , while the drain electrode DE may 
pass through the gate insulting layer GI and the first inter 
layer insulating layer ILD1 to contact ( e.g. , physically 
contact ) the second contact area of the semiconductor layer 
SCL . 
[ 0112 ] A second interlayer insulating layer ILD2 may be 
on the source electrode SE and the drain electrode DE . 
Similarly to the first interlayer insulating layer ILD1 and the 
gate insulating layer GI , the second interlayer insulating 
layer ILD2 may include an inorganic material . The inorganic 
material may include the materials forming the first inter 
layer insulating layer ILD1 and the gate insulating layer GI , 
for instance , including silicon nitride ( SiNx ) , silicon oxide 
( SiOx ) , silicon oxynitride ( SiOxNy ) , and / or aluminum oxide 
( AlOx ) . In an embodiment , the second interlayer insulating 
layer ILD2 may include an organic material . 
[ 0113 ] The bridge pattern BRP may be on the second 
interlayer insulating layer ILD2 . The bridge pattern BRP 
may be electrically coupled to the source electrode SE 
through a contact hole passing through the second interlayer 
insulating layer ILD2 . 
[ 0114 ] The power line PLE may be on the second inter 
layer insulating layer ILD2 . The power line PLE may 
receive power from the second power source VSS described 
above with reference to FIG . 4 . 
[ 0115 ] The passivation layer PSV may be on the second 
interlayer insulating layer ILD2 . The passivation layer PSV 
may cover the bridge pattern BRP and the power line PLE . 
[ 0116 ] The passivation layer PSV may be a via layer . The 
passivation layer PSV may be in the form of an organic 
insulating layer , an inorganic insulating layer , or the organic 
insulating layer on the inorganic insulating layer . 
[ 0117 ] The passivation layer PSV may include the first 
contact part CNT1 that is electrically coupled to an area of 
the bridge pattern BRP , and the second contact part CNT2 
that is electrically coupled to an area of the power line PLE . 
[ 0118 ] The display element layer DPL may include a bank 
pattern BNP , a first electrode EL1 , a second electrode EL2 , 
a first insulating layer INS1 , a light emitting element LD , a 
first contact electrode CNE1 , a second contact electrode 
CNE2 , a second insulating layer INS2 , a bank BNK , and a 
third insulating layer INS3 . 
[ 0119 ] The bank pattern BNP may protrude upwards , and 
the first electrode EL1 and the second electrode EL2 may be 
arranged on the bank pattern BNP to form a reflective 
partition wall . The reflective partition wall may improve the 
light efficiency of the light emitting element LD . 
[ 0120 ] The first electrode EL1 may be on the passivation 
layer PSV . The first electrode EL1 may be a path to which 
the voltage of the first power source VDD described above 
with reference to FIG . 4 may be applied , and may be a path 
through which electrical information on the light emitting 
element LD may be provided . 
[ 0121 ] The second electrode EL2 may be on the passiva 
tion layer PSV . The second electrode EL2 may be a path to 
which the voltage of the second power source VSS described 
above with reference to FIG . 4 may be applied . 
[ 0122 ] The first electrode EL1 and the second electrode 
EL2 may reflect light emitted from the light emitting ele 
ment LD in a display direction so that the light emitting 
efficiency of the light emitting element LD is improved . In 
this case , the display direction may be a third direction DR3 . 

[ 0123 ] The first insulating layer INS1 may be on the 
passivation layer PSV . Similarly to the second interlayer 
insulating layer ILD2 , the first insulating layer INS1 may 
include silicon nitride ( SiNx ) , silicon oxide ( SiOx ) , silicon 
oxynitride ( SION ) , and / or aluminum oxide ( A10x ) . 
[ 0124 ] At least a portion of the first insulating layer INS1 
may be on the first contact electrode CNE1 , the second 
contact electrode CNE2 , the first electrode EL1 , and / or the 
second electrode EL2 to stabilize electrical connection and 
reduce external influences . 
[ 0125 ] The light emitting element LD may be on the first 
insulating layer INS1 . For example , the first insulating layer 
INS1 may have a set or predetermined groove , at least a 
portion of the light emitting element LD may contact ( e.g. , 
physically contact ) an end formed from the groove , and 
another portion of the light emitting element LD may 
contact ( e.g. , physically contact ) another end formed by the 
groove . 
[ 0126 ] The light emitting element LD may be on the first 
insulating layer INS1 between the first electrode EL1 and 
the second electrode EL2 . The light emitting element LD 
may be an element including an inorganic material having a 
size in a range from a nanometer scale to a micrometer scale . 
[ 0127 ] The light emitting element LD may include a first 
semiconductor layer , a second semiconductor layer , an 
active layer , and an insulating layer . The first semiconductor 
layer may include a semiconductor layer having a set or 
predetermined type or kind , and the second semiconductor 
layer may include a semiconductor layer of a type or kind 
that is different from that of the first semiconductor layer . 
For instance , the first semiconductor layer may include an 
N - type semiconductor layer , and the second semiconductor 
layer may include a P - type semiconductor layer . 
[ 0128 ] For example , each of the first and second semicon 
ductor layers may include at least one semiconductor mate 
rial including InAIGAN , GAN , ALGAN , InGaN , AIN , and / or 
InN . 
[ 0129 ] The active layer may be between the first semicon 
ductor layer and the second semiconductor layer . The active 
layer may have a single or multiple quantum well structure . 
[ 0130 ] When an electric field of a set or predetermined 
voltage or higher is applied to both ends of the light emitting 
element LD , electron - hole pairs may be coupled in the active 
layer to emit light . 
[ 0131 ] The second insulating layer INS2 may be on the 
light emitting element LD . The second insulating layer INS2 
may cover an area corresponding to the active layer of the 
light emitting element LD . The second insulating layer INS2 
may include an organic material and / or an inorganic mate 
rial . 
[ 0132 ] According to an embodiment , at least a portion of 
the second insulating layer INS2 may be on the rear surface 
of the light emitting element LD . The second insulating 
layer INS2 on the rear surface of the light emitting element 

fill an empty gap between the first insulating layer 
INS1 and the light emitting element LD while the second 
insulating layer INS2 is on the light emitting element LD . 
[ 0133 ] The first contact electrode CNE1 and the second 
contact electrode CNE2 may be on the first insulating layer 
INS1 . The first contact electrode CNE1 and the second 
contact electrode CNE2 may be electrically coupled to the 
first electrode EL1 and the second electrode EL2 through the 
contact hole that is in the first insulating layer INS1 . 
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[ 0134 ] The first contact electrode CNE1 and the second 
contact electrode CNE2 may include conductive materials 
including Indium Tin Oxide ( ITO ) , Indium Zinc Oxide 
( IZO ) , and / or Indium Tin Zinc Oxide ( ITZO ) . 
[ 0135 ] An electric signal provided through the first elec 
trode EU may be transmitted to the light emitting element 
LD through the first contact electrode CNE1 . At this time , 
the light emitting element LD may emit light based on the 
transmitted electric signal . 
[ 0136 ] An electric signal provided through the second 
electrode EL2 may be transmitted to the light emitting 
element LD through the second contact electrode CNE2 . 
[ 0137 ] The bank BNK may be a structure defining an 
emission area of the pixel PXL . The emission area EMA 
may mean an area in which light is emitted from the light 
emitting element LD . For example , the bank BNK may be 
in a boundary area between adjacent light emitting elements 
LD to enclose the light emitting element LD of the pixel 
PXL . 
[ 0138 ] The third insulating layer INS3 may be arranged on 
the bank BNK , the first contact electrode CNE1 , the second 
contact electrode CNE2 , and the second insulating layer 
INS2 . The third insulating layer INS3 may include an 
organic material and / or an inorganic material . The third 
insulating layer INS3 may protect the display element layer 
DPL against external influences . 
[ 0139 ] The arrangement relationship of the light emitting 
element LD , the electrode , etc. is not limited to the example 
described above with reference to FIG . 5 , and arrangement 
relationships according to various suitable modifications 
may be implemented . 
[ 0140 ] Hereinafter , the open area OPA of the display 
device according to the embodiment will be described with 
reference to FIGS . 6 to 11 . 
[ 0141 ] FIGS . 6 and 7 are enlarged views illustrating area 
EA1 of FIG . 3. FIG . 8 is a cross - sectional view taken along 
line II - II ' of FIG . 6. FIG . 9 is a cross - sectional view taken 
along line III - III ' of FIG . 6. FIG . 10 is a cross - sectional view 
taken along line IV - IV ' of FIG . 6. FIG . 11 is a cross - sectional 
view taken along line V - V ' of FIG . 7 . 
[ 0142 ] Referring to FIGS . 6 to 11 , a cover layer COL 
capable of covering the back gate electrode BGE and at least 
a portion of the back gate electrode BGE may be provided . 
In FIGS . 6 and 7 , separate patterning is not performed on the 
cover layer COL for the clarity of description . 
[ 0143 ] A plurality of back gate electrodes BGE may be 
formed , and each back gate electrode may extend in a set or 
predetermined direction . The back gate electrode BGE may 
extend in the first direction DR1 in the open area OPA . 
lowever , without being limited thereto , at least a portion of 

the back gate electrode BGE may extend in a direction 
between the second direction DR2 and the first direction 
DR1 or in the second direction DR2 in the open area OPA . 
[ 0144 ] The back gate electrode BGE may overlap the 
cover layer COL in a plan view . The back gate electrode 
BGE may be included in an area corresponding to the cover 
layer COL in a plan view . For example , referring to FIGS . 
6 and 10 , the cover layer COL in accordance with an 
embodiment may be in an area wider than the open area OPA 
in a plan view , thus covering the open area OPA . Thus , the 
cover layer COL may cover all of the back gate electrodes 
BGE that are physically spaced apart from each other . 
[ 0145 ] Referring to FIGS . 7 to 11 , the cover layer COL 
according to an embodiment may comprise a plurality of 

cover layers that are physically spaced apart from each other 
in the open area OPA . For example , the cover layer COL 
may include a first cover layer COL1 , a second cover layer 
COL2 , and a third cover layer COL3 which are physically 
spaced apart from each other in the open area OPA in a plan 
view . The back gate electrode BGE may include a first back 
gate electrode BGE1 , a second back gate electrode BGE2 , 
and a third back gate electrode BGE3 which are physically 
spaced apart from each other in the open area OPA in a plan 
view . Here , the first back gate electrode BGE1 may overlap 
the first cover layer COL1 in a plan view , but may not 
overlap the second and third cover layers COL2 and COL3 . 
The second back gate electrode BGE2 may overlap the 
second cover layer COL2 in a plan view , but may not 
overlap the first and third cover layers COL1 and COL3 . The 
third back gate electrode BGE3 may overlap the third cover 
layer COL3 in a plan view , but may not overlap the first and 
second cover layers COL1 and COL2 . 
[ 0146 ] The cover layer COL may be on the same layer as 
the semiconductor layer SCL described above with refer 
ence to FIG . 5. Similarly to the semiconductor layer SCL , 
the cover layer COL may be on the buffer layer BFL , so that 
at least a portion of the cover layer COL may be covered by 
the gate insulating layer GI . 
[ 0147 ] The cover layer COL may be formed in the same 
process as the semiconductor layer SCL . The semiconductor 
layer SCL and the cover layer COL may be formed ( or 
acquired ) at the same time ( e.g. , substantially the same 
time ) . 
[ 0148 ] For example , the semiconductor layer SCL and the 
cover layer COL may be formed during one process in 
which a single mask is used . A set or predetermined material 
for providing the semiconductor layer SCL and the cover 
layer COL may be stacked on the buffer layer BFL , and a 
photo process and an etching process may be performed on 
the stacked material . Consequently , the cover layer COL 
may be formed even when a separate mask other than a mask 
provided to form the semiconductor layer SCL is not pro 
vided . 
[ 0149 ] The cover layer COL may include the same ( e.g. , 
substantially the same ) material as the semiconductor layer 
SCL . In an embodiment , the cover layer COL and the 
semiconductor layer SCL may be at least a portion of 
material stacked in the same process , and may be made of 
substantially the same material . 
[ 0150 ] In an example , the cover layer COL may include 
polysilicon , amorphous silicon , and / or an oxide semicon 
ductor ( e.g. Indium Gallium Zinc Oxide ( IGZO ) ) , but the 
present disclosure is not limited thereto . 
[ 0151 ] Referring to FIGS . 8 to 11 , at least some layers may 
be removed from the open area OPA . The via layer may not 
be arranged in the open area OPA . For example , referring to 
FIGS . 8 to 11 , the passivation layer PSV and the second 
interlayer insulating layer ILD2 may not be arranged in the 
open area OPA . Thus , an opening may be in the passivation 
layer PSV and the second interlayer insulating layer ILD2 . 
The passivation layer PSV and the second interlayer insu 
lating layer ILD2 may include the opening . The opening and 
the open area OPA may overlap each other in a plan view . 
[ 0152 ] The open area OPA may reduce external influences 
on individual components in the display panel PNL . For 
example , the open area OPA may be formed along the 
perimeter of the display panel PNL to reduce the influence 
of moisture and / or fine particles that may be provided from 
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the outside . External influences on the first to third transis 
tors M1 to M3 in the display area DA may be reduced . 
[ 0153 ] The external influences may be reduced because 
the inside and the outside of the display panel PNL are 
divided by the open area OPA as a boundary . For example , 
when a separate open area OPA is not provided and any one 
of the individual layers is implemented as an organic insu 
lating layer , the organic insulating layer has high moisture 
permeability , and water may easily penetrate the inner area 
of the display panel PNL . In this case , the open area OPA , 
which is an area from which an individual layer ( e.g. the 
passivation layer PSV ) implemented as an organic insulating 
layer has been removed may be provided to reduce water 
penetration . 
[ 0154 ] Referring to FIGS . 8 and 9 , at least one of the 
individual layers may not be in the open area OPA . For 
example , the passivation layer PSV and the second inter 
layer insulating layer ILD2 may not be in the open area 
OPA . However , without being limited thereto , at least some 
of various suitable layers may be removed from the open 
area OPA . For example , only the passivation layer PSV may 
be removed or the passivation layer PSV , the first interlayer 
insulating layer ILD1 , and the second interlayer insulating 
layer ILD2 may be removed from the open area OPA . 
Hereinafter , for the sake of explanation , the layers removed 
from the open area OPA are described as being the passi 
vation layer PSV and the second interlayer insulating layer 
ILD2 . However , the present disclosure is not limited thereto , 
and various embodiments may be implemented . 
[ 0155 ] For clarity of explanation , FIGS . 8 to 11 illustrate 
that a separate material is not in an area from which at least 
a portion has been removed . As a separate process is 
performed after the open area OPA formed , an insulating 
layer including at least one of an organic material or an 
inorganic material may be provided . In this case , the insu 
lating layer may be in the open area OPA to be arranged on 
the same layer as the passivation layer PSV . 
( 0156 ] The cover layer COL may overlap the open area 
OPA in a plan view . The back gate electrode BGE that is not 
arranged in the open area OPA may not overlap with the 
cover layer COL , but the cover layer COL may at least 
overlap the back gate electrode BGE in the open area OPA 
in a plan view . 
[ 0157 ] The cover layer COL may protect the back gate 
electrode BGE when the process for forming the open area 
OPA is performed . The cover layer COL may function as an 
etch stopper layer for the back gate electrode BGE during an 
etching process for forming the open area OPA . 
[ 0158 ] In the display device according to an embodiment , 
even when the cover layer COL is provided and the etching 
process for forming the open area OPA is performed , dam 
age to the back gate electrode BGE may be prevented or 
reduced . Moreover , the cover layer COL is patterned in the 
same mask process as the semiconductor layer SCL in the 
display device , and thus , a separate mask is not required . In 
other words , even when an additional configuration for 
generating the above - described technical effect is provided , 
additional process cost may be reduced . 
[ 0159 ] An embodiment of the present disclosure provides 
a display device which can reduce external influences and 
prevent or reduce damage to electrode components during 
an etching process . 
[ 0160 ] The present disclosure is not limited to the above 
described effects , and other effects that are not mentioned 

will be clearly understood by those skilled in the art from the present specification and the accompanying drawings . 
[ 0161 ] The above description is merely illustrative of the 
technical idea of the present disclosure , and it is apparent to 
those of ordinary skill in the art that the present disclosure 
may be changed and modified in various suitable ways 
without departing from the scope of the present disclosure . 
Therefore , the above - described embodiments may be imple 
mented separately or in combination . 
[ 0162 ] Therefore , as the present embodiments are illustra 
tive and not restrictive , it should be understood that the 
technical spirit of the present disclosure is not limited to the 
specific embodiments . The scope of the present disclosure is 
therefore to be determined solely by the appended claims , 
and equivalents thereof . All technical ideas within an 
equivalent scope should be interpreted as being included in 
the scope of the present disclosure . 
What is claimed is : 
1. A display device including a display area , a non - display 

area , and an open area between the display area and the 
non - display area , the display device comprising : 

a substrate ; 
a transistor on the substrate ; 
a back gate electrode , wherein at least a portion of the 

back gate electrode overlaps the transistor and at least 
another portion of the back gate electrode overlaps the 
open area ; a passivation layer on the transistor , and 
including an opening that overlaps the open area ; and 

a cover layer overlapping the back gate electrode in the 
open area . 

2. The display device according to claim 1 , wherein the 
transistor comprises a semiconductor layer comprising a first 
material , and the cover layer comprises the first material . 

3. The display device according to claim 1 , wherein the 
transistor comprises a semiconductor layer , and the semi 
conductor layer and the cover layer are made of the same 
material . 

4. The display device according to claim 2 , wherein the 
first material comprises polysilicon , amorphous silicon , and / 
or oxide semiconductor . 

5. The display device according to claim 2 , wherein the 
semiconductor layer and the cover layer are formed in the 
same process . 

6. The display device according to claim 2 , further com 
prising an interlayer insulating layer on the semiconductor 
layer , and including an opening that overlaps with the open 
area . 

7. The display device according to claim 1 , wherein at 
least a portion of the back gate electrode is arranged between 
the substrate and the transistor , and another portion of the 
back gate electrode is arranged between the substrate and the 
cover layer . 

8. The display device according to claim 7 , wherein the 
cover layer is an etch stopper layer for the back gate 
electrode arranged in the open area , when an etching process 
for the passivation layer is performed . 

9. The display device according to claim 1 , further com 
prising an insulating layer in the open area , and arranged on 
the same layer as the passivation layer . 

10. The display device according to claim 1 , 
wherein the back gate electrode comprise a first back gate 

electrode and a second back gate electrode that are 
arranged in the open area and are physically spaced 
apart from each other , and 
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wherein the cover layer integrally covers the first back 
gate electrode and the second back gate electrode . 

11. The display device according to claim 1 , 
wherein the back gate electrode comprise a first back gate 

electrode and a second back gate electrode that are 
arranged in the open area and are physically spaced 
apart from each other , and 

wherein the cover layer comprises a first cover layer and 
a second cover layer that are arranged in the open area 
and are physically spaced apart from each other , the 
first cover layer overlapping the first back gate elec 
trode , and the second cover layer overlapping the 
second back gate electrode in a plan view . 

12. The display device according to claim 1 , wherein the 
back gate electrode in the open area is arranged in an area 
where the cover layer is located , in a plan view . 

13. The display device according to claim 1 , wherein light 
is provided to an outside in the display area , and light is not 
provided to the outside in the non - display area . 

14. The display device according to claim 1 , wherein the 
open area is in a shape enclosing at least a portion of the 
display area . 

15. The display device according to claim 1 , further 
comprising 

a buffer layer on the back gate electrode ; and 
a semiconductor layer on the buffer layer , 
wherein the semiconductor layer and the cover layer are 

on the same layer . 
16. The display device according to claim 15 , wherein the 

semiconductor layer and the cover layer are covered by one 
insulating layer . 

17. The display device according to claim 1 , wherein the 
open area is defined as an area where the passivation layer 
is not arranged . 


