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(7) ABSTRACT

Provided is a display device, including: a substrate; signal
lines including a gate line, a data line, and a driving voltage
line that collectively define an outer boundary of a pixel area;
a transistor connected to the signal line; a first electrode
extending across the pixel area and formed on the signal line
and the transistor, and connected to the transistor, the first
electrode having a first portion overlying only the signal line
and the transistor, and a second portion comprising all of the
first electrode not included in the first pottion; a pixel defining
layer formed on only the first portion of the first electrode; an
organic emission layer formed on substantially the entire
second portion but not on the first portion; and a second
electrode formed on the pixel defining layer and the organic
emission layer.
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DISPLAY DEVICE AND METHOD FOR
MANUFACTURING DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application of
U.S. patent application Ser. No. 14/304,827, filed on Jun. 13,
2014, which claims priority to, and the benefit of, Korean
Patent Application No. 10-2013-0069111 filed in the Korean
Intellectual Property Office on Jun. 17, 2013, the entire con-
tents of which are incorporated herein by reference.

BACKGROUND
[0002] (a) Technical Field
[0003] Embodiments of the present invention relate gener-

ally to display devices and their manufacture. More specifi-
cally, embodiments of'the present invention relate to displays
having increased emissive area.

[0004] (b) Description of the Related Art

[0005] A display device is a device displaying an image,
and recently, an organic light emitting diode display has
received attention as being potentially attractive for use in
modern display devices.

[0006] Since the organic light emitting diode display has a
self-emission characteristic and does not require a separate
light source unlike a liquid crystal display device, it is pos-
sible to reduce the display’s thickness and weight as com-
pared to liquid crystal display devices. Further, the organic
light emitting diode display has characteristics such as low
power consumption, high luminance, and a high response
speed.

[0007] An organic light emitting diode display in the
related art includes an organic emission layer formed in a
pixel area which does not overlap with a signal line. As an area
of the organic emission layer is increased, an emission area of
the display device is increased, thus increasing luminance.
However, when the organic emission layer is formed to over-
lap with the signal line in order to increase emission area,
emission efficiency of the organic emission layer is reduced.
[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore it may contain
information that does not form the prior art that is already
known in this country to a person of ordinary skill in the art.

SUMMARY

[0009] The present invention has been made in an effort to
provide a display device and a manufacturing method there-
for, the display device having advantages of preventing dete-
rioration of emission efficiency while also increasing an
emission area of the display device.

[0010] An exemplary embodiment of the present invention
provides a display device, including: a substrate; signal lines
including a gateline, a data line, and a driving voltageline that
collectively define an outer boundary of a pixel area; a tran-
sistor connected to the signal line; a first electrode extending
across the pixel area, formed on the signal line and the tran-
sistor, and connected to the transistor, the first electrode hav-
ing a first portion overlying only the signal line and the
transistor, and a second portion comprising all of the first
electrode not included in the first portion; a pixel defining
layer formed on only the first portion of the first electrode; an
organic emission layer formed on substantially the entire

Oct. 1, 2015

second portion but not on the first portion; and a second
electrode formed on the pixel defining layer and the organic
emission layer.

[0011] The organic emission layer may not be formed on
the pixel defining layer.

[0012] The display device may further include a first
capacitor electrode and a second capacitor electrode formed
on the substrate and overlapping each other with a first insu-
lating layer therebetween, in which the organic emission
layer may overlap the first capacitor electrode and the second
capacitor electrode, and the pixel defining layer may not
overlap either the first capacitor electrode or the second
capacitor electrode.

[0013] The transistor may include a semiconductor layer, a
gate insulating layer formed on the semiconductor layer, and
a gate electrode formed on the gate insulating layer, in which
the gate electrode may include a first layer and a second layer
positioned on the first layer, the first capacitor electrode may
be formed on the same layer as the semiconductor layer of the
transistor, the second capacitor electrode may be formed on
the same layer as the first layer of the gate electrode of the
transistor, and the first insulating layer may be the gate insu-
lating layer.

[0014] The first layer of the gate electrode may include a
transparent conductor, and the second layer of the gate elec-
trode may include a low-resistive conductor.

[0015] The display device may further include a first
capacitor electrode and a second capacitor electrode formed
on the substrate and overlapping other with a first insulating
layer therebetween, in which the organic emission layer may
not overlap either the first capacitor electrode or the second
capacitor electrode, and the pixel defining layer may overlap
the first capacitor electrode and the second capacitor elec-
trode.

[0016] The transistor may include a semiconductor layer, a
gate insulating layer formed on the semiconductor layer, and
a gate electrode formed on the gate insulating layer, in which
the first capacitor electrode may be formed on the same layer
as the semiconductor layer of the transistor, the second
capacitor electrode may be formed on the same layer as the
gate electrode of the transistor, and the first insulating layer
may be the gate insulating layer.

[0017] The display device may further include a third
capacitor electrode overlapping the first capacitor electrode
and the second capacitor electrode, in which the first capaci-
tor electrode and the second capacitor electrode may overlap
each other with the first insulating layer therebetween, so as to
form a first storage capacitor, and the second capacitor elec-
trode and the third capacitor electrode may overlap each other
with the second insulating layer therebetween, so asto forma
second storage capacitor.

[0018] Another exemplary embodiment of the present
invention provides a method of manufacturing a display
device, including: forming signal lines on a substrate, the
signal lines including a gate line, a data line, and a driving
voltage line collectively defining an outer boundary of a pixel
area; forming a transistor on the substrate, the transistor being
connected to the signal line; forming a first electrode extend-
ing across the pixel area, the first electrode being connected to
the transistor, and disposed on the signal line and the transis-
tor, the first electrode further having a first portion and a
second portion, the first portion overlying only the signal line
and the transistor, and the second portion comprising all of the
first electrode not included in the first portion; forming a pixel
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defining layer on only the first portion of the first electrode;
forming an organic emission layer disposed on substantially
the entire second portion but not on the first portion; and
forming a second electrode on the pixel defining layer and the
organic emission layer.

[0019] The organic emission layer may not be formed on
the pixel defining layer.

[0020] The manufacturing method of a display device may
further include forming a first capacitor electrode and a sec-
ond capacitor electrode on the substrate, the first capacitor
electrode and second capacitor electrode overlapping each
other with a first insulating layer therebetween, in which the
organic emission layer may overlap the first capacitor elec-
trode and the second capacitor electrode, and the pixel defin-
ing layer may not overlap either the first capacitor electrode or
the second capacitor electrode.

[0021] The forming of the transistor may include forming a
semiconductor layer on the substrate, forming a gate insulat-
ing layer on the semiconductor layer, and forming a gate
electrode on the gate insulating layer, in which the gate elec-
trode may include a first layer and a second layer positioned
on the first layer, the first capacitor electrode may be formed
on the same layer as the semiconductor layer of the transistor,
and the second capacitor electrode may be formed on the
same layer as the first layer of the gate electrode of the
transistor.

[0022] The manufacturing method of a display device may
further include forming a first capacitor electrode and a sec-
ond capacitor electrode on the substrate, the first capacitor
electrode and the second capacitor electrode overlapping
each other with a first insulating layer therebetween, in which
the organic emission layer may not overlap either the first
capacitor electrode or the second capacitor electrode, and the
pixel defining layer may overlap the first capacitor electrode
and the second capacitor electrode.

[0023] The forming of the transistor may include forming a
semiconductor layer on the substrate, forming a gate insulat-
ing layer on the semiconductor layer, and forming a gate
electrode on the gate insulating layer, in which the first
capacitor electrode may be formed on the same layer as the
semiconductor layer of the transistor, and the second capaci-
tor electrode may be formed on the same layer as the gate
electrode of the transistor.

[0024] The method of manufacturing a display device may
further include forming a third capacitor electrode overlap-
ping the first capacitor electrode and the second capacitor
electrode, in which the first capacitor electrode and the sec-
ond capacitor electrode may overlap each other with the first
insulating layer therebetween, so as to form a first storage
capacitor, and the second capacitor electrode and the third
capacitor electrode may overlap each other with the second
insulating layer therebetween, so as to form a second storage
capacitor.

[0025] According to the exemplary embodiment of the
present invention, it is possible to prevent reduction in emis-
sion efficiency while increasing an emission area of the dis-
play device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is an equivalent circuit diagram of one pixel
of adisplay device according to an exemplary embodiment of
the present invention.

[0027] FIG.2isalayout view of the display device accord-
ing to the exemplary embodiment of the present invention.
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[0028] FIG. 3 is a cross-sectional view ofthe display device
of F1IG. 2 taken along line II-1II.

[0029] FIG. 4is across-sectional view ofthe display device
of FIG. 2 taken along line IV-IV.

[0030] FIG. 5 is a cross-sectional view of a display device
according to another exemplary embodiment of the present
invention, and which is taken along line III-I1I of a display
device for which FIG. 2 is representative.

[0031] FIG. 6 is a cross-sectional view of a display device
according to another exemplary embodiment of the present
invention, and which is taken along line IV-IV of a display
device for which FIG. 2 is representative.

[0032] FIG.7isalayout view of a display device according
to another exemplary embodiment of the present invention.
[0033] FIG. 8isacross-sectional view ofthe display device
of FIG. 7 taken along line VIII-VIIIL.

[0034] FIG. 9isacross-sectional view ofthe display device
of F1G. 7 taken along line IX-IX.

[0035] FIG. 10 is a cross-sectional view of a display device
according to another exemplary embodiment of the present
invention, and which is taken along line VIII-VIII of a display
device for which FIG. 7 is representative.

[0036] FIG. 11 is a cross-sectional view of a display device
according to another exemplary embodiment of the present
invention, and which is taken along line IX-IX of a display
device for which FIG. 7 is representative.

[0037] FIGS.12,13,14,15,16,17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30 to 31 are cross-sectional views
sequentially illustrating a method for manufacturing a display
device according to an exemplary embodiment of the present
invention.

[0038] FIGS. 32, 33, 34, 35, 36, 37, 38 to 39 are cross-
sectional views sequentially illustrating a method for manu-
facturing a display device according to another exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0039] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0040] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. Like reference
numerals designate like elements throughout the specifica-
tion. It will be understood that when an element such as a
layer, film, region, or substrate 1s referred to as being “on”
another element, it can be directly on the other element or
intervening elements may also be present. In contrast, when
an element is referred to as being “directly on” another ele-
ment, there are no intervening elements present.

[0041] Hereinafter, a display device according to an exem-
plary embodiment of the present invention will be described
with reference to the accompanying drawings.

[0042] First, a connection relationship between signal lines
and pixels of a display device according to an exemplary
embodiment of the present invention will be described with
reference to FIG. 1. FIG. 1 is an equivalent circuit diagram of
one pixel of a display device according to an exemplary
embodiment of the present invention.
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[0043] Referring to FIG. 1, the display device according to
the exemplary embodiment of the present invention includes
a plurality of signal lines 121, 171, and 172 and a pixel PX
connected thereto. Here, the pixel PX means a minimum unit
for displaying an image, and the display device displays the
image according to a plurality of pixels PX.

[0044] Thesignallines 121,171, and 172 include a gate line
121 transferring a gate signal (or a scanning signal), a data
line 171 transferring a data signal, and a driving voltage line
172 transferring a driving voltage. The gate lines 121 extend
substantially in a row direction and are substantially parallel
to each other, and the data lines 171 extend substantially in a
column direction and are substantially parallel to each other.
The driving voltage lines 172 extend substantially in a col-
umn direction, but may alternatively extend in a row direc-
tion, or be formed in a net or other shape.

[0045] One pixel PX includes a switching transistor Qs, a
driving transistor Qd, a storage capacitor Cst, and an organic
light emitting element LD.

[0046] The switching transistor Qs has a control terminal,
an input terminal, and an output terminal. The control termi-
nal is connected to the gate line 121, the input terminal is
connected to the data line 171, and the output terminal is
connected to the driving transistor Qd. The switching transis-
tor Qs transfers a data signal received from the data line 171
to the driving transistor Qd in response to a scanning signal
received from the gate line 121.

[0047] The driving transistor Qd also has a control termi-
nal, an input terminal, and an output terminal, where the
control terminal is connected to the output terminal of the
switching transistor Qs, the input terminal is connected to the
driving voltage line 172, and the output terminal is connected
to the organic light emitting element LD. The driving transis-
tor Qd transfers an output current I, ,, of which a magnitude
varies according to a voltage applied between the control
terminal and the output terminal.

[0048] The storage capacitor Cst is connected between the
control terminal and the input terminal of the driving transis-
tor Qd. The storage capacitor Cst charges a data signal applied
to the control terminal of the driving transistor Qd and main-
tains the charged data signal even after the switching transis-
tor Qs is turned off.

[0049] The organic light emitting element LD, for example
an orgaric light emitting diode (OLED), includes an anode
connected to the output terminal of the driving transistor Qd
and a cathode connected to a common voltage Vss. The
organic light emitting element LD emits light by varying an
intensity according to the output current I, ,, of the driving
transistor Qd, so as to thereby display an image. The organic
light emitting element LD may include an organic material
which uniquely expresses any one or one or more of primary
colors such as three primary colors of red, green, and blue,
and the organic light emitting diode display then displays a
desired image according to a spatial sum of the various colors
expressed. Further, the organic light emitting element LD
may emit a white color constituted by the sum of the primary
colors such as the three primary colors, and in this case, a
color filter displaying any one of the primary colors such as
the above three primary colors is formed in each pixel. Fur-
ther, each pixel may include a pixel displaying one of the
primary colors and a pixel displaying white, and in this case,
the color filter may be formed only in the pixel displaying
white.
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[0050] The switching transistor Qs and the driving transis-
tor Qd can be n-channel field effect transistors (FET), but at
least one thereof may alternatively be a p-channel field effect
transistor. Further, a connection relationship of the transistors
Qs and Qd, the storage capacitor Cst, and the organic light
emitting element LD may be changed.

[0051] Further details of the display device according to the
exemplary embodiment of the present invention will be
described with reference to FIGS. 2 to 4. FIG. 2 is a layout
view of the display device according to the exemplary
embodiment of the present invention, FIG. 3 is a cross-sec-
tional view of the display device of FIG. 2 taken along line
HI-1I1, and FIG. 4 is a cross-sectional view of the display
device of FIG. 2 taken along line TV-IV.

[0052] A buffer layer 120 is formed on a substrate 100.

[0053] The substrate 100 may be an insulating substrate
made of glass, quartz, ceramic, plastic, or the like, or may be
a metallic substrate made of stainless steel or the like.

[0054] Thebuffer layer 120 may be formed as a single layer
of silicon nitride (SiNx) or as a double-layered structure in
which silicon nitride (SiNx) and silicon oxide (Si0,) are
laminated. The buffer layer 120 serves to planarize a surface
while preventing an undesired component such as an impurity
or moisture from penetrating therethrough.

[0055] A first semiconductor 1354 and a second semicon-
ductor 135, which are made of polysilicon, as well as a first
capacitor electrode 138, are formed on the buffer layer 120.

[0056] The first semiconductor 135« includes a first chan-
nel region 13554, as well as a first source region 13564 and a
first drain region 1357a which are formed at both sides of the
first channel region 1355a.

[0057] The second semiconductor 1355 includes a second
channel region 13555, as well as a second source region
13564 and a second drain region 13575 which are formed at
both sides of the second channel region 13554.

[0058] The first channel region 13554 and the second chan-
nel region 135556 of the first semiconductor 1352 and the
second semiconductor 1355 are polysilicon in which an
impurity is not doped, that is, an intrinsic semiconductor. The
first source region 13564 and the first drain region 13574, and
the second source region 13565 and the second drain region
13575 of the first semiconductor 1354 and the second semi-
conductor 1355 respectively, are polysilicon in which a con-
ductive impurity is doped, that is, an impurity semiconductor.

[0059] The first capacitor electrode 138 is extended from
the second source region 13564 of the second semiconductor
135b. Accordingly, the first capacitor electrode 138 is formed
on the same layer as the second source region 13565 and thus
is polysilicon in which a conductive impurity is doped, that is,
an impurity semiconductor.

[0060] The impurity doped in the first source region 13564
and the first drain region 13574, and the second source region
13564 and the second drain region 13575 of the first semi-
conductor 1354 and the second semiconductor 1355, as well
as in the first capacitor electrode 138, may be any one of a
p-type impurity and an n-type impurity.

[0061] A gate insulating laver 140 is formed on the first
semiconductor 135a and the second semiconductor 1355, as
well as the first capacitor electrode 138.

[0062] The gate insulating layer 140 may be a single layer
or a multilayer including at least one of tetra ethyl ortho
silicate (TEOS), silicon nitride, and silicon oxide.
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[0063] A gateline 121, a first gate electrode 154a, a second
gate electrode 1545, and a second capacitor electrode 158 are
formed on the gate insulating layer 140.

[0064] The gate line 121 is elongated in a horizontal direc-
tion to transfer a gate signal, and the first gate electrode 154a
protrudes toward the first semiconductor 135a from the gate
line 121.

[0065] The gate line 121, the first gate electrode 154a, and
the second gate electrode 1545 include lower layers 154ap
and 154bp made of a transparent conductor, and upper layers
154ag and 1545¢ made of an opaque conductor including a
low resistive conductor such as tungsten, molybdenum, alu-
minum, or an alloy thereof.

[0066] The second capacitor electrode 158 is connected
with the second gate electrode 1545 and overlaps the first
capacitor electrode 138. The second capacitor electrode 158
is formed on the same layer as the lower layers 154ap and
154bp of the gate line 121, the first gate electrode 154a, and
the second gate electrode 1545. Accordingly, the second
capacitor electrode 158 is made of a transparent conductor.
[0067] The first capacitor electrode 138 and the second
capacitor electrode 158 form a first storage capacitor 80 by
using the gate insulating layer 140 as a dielectric material. As
described above, the first capacitor electrode 138 is formed as
a semiconductor layer, and the second capacitor electrode
158 is formed as a transparent conductor. Accordingly, the
first storage capacitor 80 has a transparent layer, and as a
result, it is possible to prevent reduction in an aperture ratio of
the display device due to the formation of the first storage
capacitor 80.

[0068] A first interlayer insulating layer 160 is formed on
the gate line 121, the first gate electrode 154a, the second gate
electrode 1545, and the second capacitor electrode 158. The
first interlayer insulating layer 160 may be formed of tetra
ethyl ortho silicate (TEOS), silicon nitride, silicon oxide, or
the like, just as the gate insulating layer 140.

[0069] A first source contact hole 166a exposing the first
source region 13564 of the first semiconductor 135a, a first
drain contact hole 1674 exposing the first drain region 1357a
of the first semiconductor 1354, a second source contact hole
1665 exposing the second source region 13565 of the second
semiconductor 1355, and a second drain contact hole 1675
exposing the second drain region 13575 of the second semi-
conductor 13554 are each formed through the first interlayer
insulating layer 160 and the gate insulating layer 140. In the
firstinterlayer insulating layer 160 also has a first contact hole
81 formed therethrough, the first contact hole 81 exposing the
second gate electrode 1545.

[0070] A data line 171 including the first source electrode
1764, a driving voltage line 172 including a second source
electrode 1765, and a first drain electrode 177a and a second
drain electrode 1775 are formed on the first interlayer insu-
lating layer 160.

[0071] Thedataline 171 transfers a data signal and extends
in a direction to cross the gate line 121.

[0072] The driving voltage line 172 transfers a predeter-
mined voltage and extends to be generally parallel to the data
line 171.

[0073] The first source electrode 176a protrudes toward the
first semiconductor 135¢ from the data line 171, and the
second source electrode 1764 protrudes toward the second
semiconductor 1355 from the driving voltage line 172.
[0074] Thefirst source electrode 176a is connected with the
first source region 1356a through the first source contact hole
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1664, and the second source electrode 1765 is connected with
the second source region 13564 through the second source
contact hole 1664.

[0075] The first drain electrode 177a faces the first source
electrode 1764, and the first drain electrode 177a is connected
with the first drain region 13574 through the first drain contact
hole 167a. Similarly, the second drain electrode 1775 faces
the second source electrode 1765, and the second drain elec-
trode 1775 is connected with the second drain region 13575
through the second drain contact hole 1675.

[0076] The first drain electrode 1774 is extended along (i.e.
generally parallel to) the gate line and is electrically con-
nected with the second gate electrode 1545 through the first
contact hole 81.

[0077] The second interlayer insulating layer 180 is formed
on the data line 171 (including the first source electrode
176a), the driving voltage line 172 (including the second
source electrode 1764), and the first drain electrode 177a and
the second drain electrode 1775.

[0078] The second interlayer insulating layer 180 may be
formed of the same material as the first interlayer insulating
layer 160, and may have a second contact hole 82 formed
therein and exposing the second drain electrode 1775.
[0079] A first electrode 191 is formed on the second inter-
layer insulating layer 180. The first electrode 191 may be an
anode.

[0080] The first electrode 191 is connected with the second
drain electrode 1775 through the second contact hole 82.
[0081] The first electrode 191 is formed throughout one
pixel area which is surrounded by two adjacent gate lines 121,
the data line 171, the driving voltage line 172, and the like.
Further, an edge of the first electrode 191 may overlap the two
adjacent gate lines 121, the data line 171, and the driving
voltage line 172.

[0082] A pixel defining layer 195 is formed on the first
electrode 191. The pixel defining layer 195 is formed in a
region which overlaps the gate line 121, the data line 171, the
driving voltage line 172, the first gate electrode 154a, the
second gate electrode 1544, the first source electrode 176a
and the first drain electrode 1774, the second source electrode
1765 and the second drain electrode 1775, and the like, and is
formed as an opaque layer. The pixel defining layer 195 is
shown as the hatched area of FIG. 2.

[0083] A display device according to another exemplary
embodiment of the present invention may further include an
additional opaque layer in addition to that overlying the gate
line 121, the data line 171, the driving voltage line 172, the
first gate electrode 154a, the second gate electrode 1545, the
first source electrode 176a and the first drain electrode 177a,
and the second source electrode 1765 and the second drain
electrode 1775. In this case, the pixel defining layer 195 may
overlap the additional opaque layer.

[0084] The pixel defining layer 195 may include a resin
such as polyacrylates or polyimides, a silica-based inorganic
material, and the like.

[0085] An organic emission layer 370 is formed on parts of
the first electrode 191 that are not covered by the pixel defin-
ing layer 195.

[0086] As such, the organic emission layer 370 is formed in
the region which does not overlap the pixel defining layer
195, and the organic emission layer 370 is not positioned on
the pixel defining layer 195. Accordingly, in the pixel area, the
organic emission layer 370 does not overlap the gate line 121,
the data line 171, the driving voltage line 172, the first gate
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electrode 154a, the second gate electrode 1544, the first
source electrode 176a and the first drain electrode 177a, the
second source electrode 1765 and the second drain electrode
177b, and the like, each of which are covered by the opaque
layer.

[0087] The organic emission layer 370 includes an emis-
sion layer, and may further include one or more of a hole-
injection layer (HIL), a hole-transporting layer (HTL), an
electron-transporting layer (ETL), and an electron-injection
layer (EIL).

[0088] In the case where the organic emission layer 370
includes each of the hole-injection layer (HIL), the hole-
transporting layer (HTL), the electron-transporting layer
(ETL), and the electron-injection layer (EIL), the hole-injec-
tion layer (HIL) is positioned on the first electrode 191 which
is an anode, and the hole-transporting layer, the emission
layer, the electron-transporting layer, and the electron-injec-
tion layer may be sequentially laminated thereon.

[0089] The organic emission layer 370 may, for example,
emit light of any one of the three primary colors of red, green
and blue.

[0090] A second electrode 270 is formed on the pixel defin-
ing layer 195 and the organic emission layer 370.

[0091] The second electrode 270 is a cathode of the organic
light emitting element. Accordingly, the first electrode 191,
the organic emission layer 370, and the second electrode 270
together form the organic light emitting element LD.

[0092] The second electrode 270 is formed as a reflective
layer, a transparent layer, or a transflective layer.

[0093] The reflective layer and the transflective layer are
made of one or more metals from among magnesium (Mg),
silver (Ag), gold (Au), calcium (Ca), lithium (Li), chromium
(Cr), and aluminum (Al), as well as any alloy thereof. The
reflective layer and the transflective layer are determined
according to the thickness of their material, and the transflec-
tive layer may be formed by a metal layer having a thickness
0f 200 nm or less. The transparent layer is made of a material
such as indium tin oxide (ITO), indium zinc oxide (IZO), or
zinc oxide (Zn0O).

[0094] As described above, the display device according to
the exemplary embodiment of the present invention includes
the first electrode 191 formed throughout the pixel area, the
pixel defining layer 195 formed in the region overlapping the
opaque signal wires of the pixel area, the organic emission
layer 370 formed in areas which do not overlap with the pixel
defining layer 195, and the second electrode 270 formed on
the organic emission layer 370. Accordingly, as illustrated in
FIGS. 3 and 4, the organic emission layer 370 emits light in a
first region R1, a second region R2, a third region R3, and a
fourth region R4 which do not overlap the opaque wire layer,
so as to display an image. In this embodiment, the organic
emission layer 370 is formed even in areas that traditionally
do not have an emission layer present, such as a region
between the gate line 121 and the first source electrode 176a
and the first drain electrode 177a, and a region between the
driving voltage line 172 and the first drain electrode 1774, in
an existing display device. Accordingly, an emission area of
the display device is increased relative to conventional dis-
play devices. The pixel defining layer 195 is only formed over
the opaque signal wires, and as a result, an aperture ratio of
the display device is increased. Even so, the organic emission
layer 370 of the display device is formed in regions sur-
rounded by the pixel defining layer 195 and is not formed over
the pixel defining layer 195, and thus is not present, or is
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largely not present, over the opaque signal wires. As a result,
by preventing the organic emission layer 370 from unneces-
sarily emitting light even in the region where the image is not
displayed, it is possible to prevent deterioration of emission
efficiency while increasing an emission area of the display
device.

[0095] Next, a display device according to another exem-
plary embodiment of the present invention will be described
with reference to FIGS. 5 and 6, in addition to FI1G. 2. FIG. 5
is a cross-sectional view of a display device according to
another exemplary embodiment of the present invention,
which is an alternate cross-sectional view of the display
device of FIG. 2 taken along line III-III., and FIG. 6 is a
cross-sectional view of a display device according to another
exemplary embodiment of the present invention, which is
another alternate cross-sectional view of the display device of
FIG. 2 taken along line TV-IV.

[0096] Referring to FIGS. 5 and 6 together with FIG. 2, the
display device according to this exemplary embodiment is
similar to the display device according to the exemplary
embodiment described with reference to FIGS. 2 to 4. The
detailed description for like constituent elements is omitted.
[0097] Abuffer layer 120 is formed on a substrate 100, and
a first semiconductor 1354 and a second semiconductor 1355
made of polysilicon, as well as a first capacitor electrode 138
are formed on the buffer layer 120.

[0098] The first semiconductor 135a includes a first source
region 1356a and a first drain region 1357a which are formed
at both sides of a first channel region 1355a.

[0099] The second semiconductor 1355 includes a second
channel region 13555, as well as a second source region
13564 and a second drain region 13575 which are formed at
both sides of the second channel region 13554.

[0100] The first capacitor electrode 138 is extended from
the second source region 13564 of the second semiconductor
1355.

[0101] A gate insulating laver 140 is formed on the first
semiconductor 135a and the second semiconductor 1355, as
well as the first capacitor electrode 138.

[0102] A gateline 121, a first gate electrode 1544, a second
gate electrode 1545, and a second capacitor electrode 158 are
formed on the gate insulating layer 140.

[0103] The gate line 121 is elongated in a horizontal direc-
tion to transfer a gate signal, and the first gate electrode 154a
protrudes toward the first semiconductor 135a from the gate
line 121.

[0104] The gate line 121, the first gate electrode 154a, and
the second gate electrode 1545 may be made of an opaque
conductor including tungsten, molybdenum, aluminum or an
alloy thereof.

[0105] The second capacitor electrode 158 is connected
with the second gate electrode 1545 and overlaps the first
capacitor electrode 138. The second capacitor electrode 158
is formed on the same layer as that of the gate line 121, the first
gate electrode 154q, and the second gate electrode 1545.
[0106] A first interlayer insulating layer 160 is formed on
the gate line 121, the first gate electrode 154a, the second gate
electrode 1545, and the second capacitor electrode 158.
[0107] A first source contact hole 166a exposing the first
source region 1356a of the first semiconductor 135a, a first
drain contact hole 1674 exposing the first drain region 13574
of the first semiconductor 1354, a second source contact hole
166 exposing the second source region 13565 of the second
semiconductor 1355, and a second drain contact hole 1676
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exposing the second drain region 13575 of the second semi-
conductor 1354 are formed in the first interlayer insulating
layer 160 and the gate insulating layer 140. A first contact hole
81 exposing the second gate electrode 1545 is formed in the
first interlayer insulating layer 160.

[0108] A dataline 171 including the first source electrode
176a, a driving voltage line 172 including a second source
electrode 1765, as well as a first drain electrode 177a and a
second drain electrode 1775 are formed on the first interlayer
insulating layer 160.

[0109] Thefirstsource electrode 176a is connected with the
first source region 13564 through the first source contact hole
1664, and the second source electrode 1765 is connected with
the second source region 13565 through the second source
contact hole 166b.

[0110] The first drain electrode 177a faces the first source
electrode 176a, and the first drain electrode 177a is connected
with the first drain region 1357a through the first drain contact
hole 167a. Similarly, the second drain electrode 1775 faces
the second source electrode 1765, and the second drain elec-
trode 1775 is connected with the second drain region 13575
through the second drain contact hole 1675.

[0111] Thefirst drain electrode 177a extends generally par-
allel to the gate line and is electrically connected with the
second gate electrode 1545 through the first contact hole 81.
[0112] The first capacitor electrode 138 and the second
capacitor electrode 158 form a first storage capacitor 80 by
using the gate insulating layer 140 as a dielectric material.
[0113] On the data line 171 including the first source elec-
trode 176a are formed the driving voltage line 172 including
the second source electrode 1765, the first drain electrode
177a and the second drain electrode 1775, as well as third
interlayer insulating layer 180.

[0114] The third interlayer insulating layer 180a may be
made of the same material as the first interlayer insulating
layer 160.

[0115] A color filter 230 is formed on the third interlayer
insulating layer 180a. The color filter 230 may display one of
the primary colors such as red, green and blue.

[0116] The color filter 230 may not be formed in a region
overlapping transistors Qs and Qd, and may be formed
throughout one pixel area. The color filters 230 may not be
formed in at least some of the pixel areas among a plurality of
pixel areas, and the pixel areas where the color filters 230 are
not formed may display white.

[0117] A fourth interlayer insulating layer 1804 is formed
on the third interlayer insulating layer 180a and color filter
230.

[0118] The third interlayer insulating layer 180a and the
fourth interlayer insulating layer 1805 have a second contact
hole 82 exposing a second drain electrode 1774.

[0119] A first electrode 191 is formed on the fourth inter-
layer insulating layer 1805. The first electrode 191 may be an
anode.

[0120] The first electrode 191 is connected with the second
drain electrode 1775 through the second contact hole 82.
[0121] The first electrode 191 is formed throughout one
pixel area which is surrounded by two adjacent gate lines 121,
the data line 171, the driving voltage line 172, and the like.
Further, an edge of the first electrode 191 may overlap the two
adjacent gate lines 121, the data line 171, and the driving
voltage line 172.

[0122] A pixel defining layer 195 is formed on the first
electrode 191. The pixel defining layer 195 is formed to
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overlap the gate line 121, the dataline 171, the driving voltage
line 172, the first gate electrode 154aq, the second gate elec-
trode 1545, the first source electrode 176a and the first drain
electrode 177a, the second source electrode 1765 and the
second drain electrode 1775, the capacitor electrodes 138,
158, and 178, and the like, which are formed as one or more
opaque layers.

[0123] A display device according to another exemplary
embodiment of the present invention may further include an
additional opaque layer in addition to the gate line 121, the
data line 171, the driving voltage line 172, the first gate
electrode 154a, the second gate electrode 1544, the first
source electrode 1764 and the first drain electrode 1774, and
the second source electrode 1765 and the second drain elec-
trode 177b, and in this case, the pixel defining layer 195 may
be formed in a region overlapping the additional opaque layer.
[0124] An organic emission layer 370 is formed on that
portion of the first electrode 191 which is not covered by the
pixel defining layer 195. The organic emission layer 370 does
not overlap the pixel defining layer 195. Accordingly, the
organic emission layer 370 also does not overlap any of the
gate line 121, the data line 171, the driving voltage line 172,
the first gate electrode 154a, the second gate electrode 1545,
the first source electrode 1764 and the first drain electrode
177a, the second source electrode 1765 and the second drain
electrode 1775, the capacitor electrodes 138, 158, and 178,
and the like, which are formed as opaque layer(s) in the pixel
area.

[0125] The organic emission layer 370 may display white.
Further, in the organic emission layer 370, emission materials
emitting red light, green light, and blue light may be deposited
so that the emission materials display a composite light of a
white color.

[0126] A second electrode 270 is formed on the pixel defin-
ing layer 195 and the organic emission layer 370.

[0127] Thesecond electrode 270 is a cathode of the organic
light emitting element. Accordingly, the first electrode 191,
organic emission layer 370, and the second electrode 270
form the organic light emitting element LD.

[0128] As described above, the display device according to
the exemplary embodiment of the present invention includes
the first electrode 191 formed throughout the pixel area, the
pixel defining layer 195 formed to overlap the opaque signal
lines of the pixel area, the organic emission layer 370 formed
so as not to overlap the pixel defining layer 195, and the
second electrode 270 formed on the organic emission layer
370. Accordingly, as illustrated in FIGS. 5 and 6, the organic
emission layer 370 emits light in a first region R1, a second
region R2, a third region R3, and a fourth region R4 which do
not overlap the opaque wire layer, to display an image. As
such, the organic emission layer 370 is formed even in areas
that traditionally do not have an emission layer present, such
as a region between the gate line 121 and the first source
electrode 176a and the first drain electrode 1774, and/or a
region between the driving voltage line 172 and the first drain
electrode 177a. Accordingly, an emission area of the display
device is increased. The pixel defining layer 195 is only
formed over the opaque signal wires, and as a result, an
aperture ratio of the display device is increased. Even so, the
organic emission layer 370 of the display device 1s formed in
regions surrounded by the pixel defining layer 195 and is not
formed over the pixel defining layer 195, and thus is not
present, or is largely not present, over the opaque signal wires.
As aresult, by preventing the organic emission layer 370 from
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unnecessarily emitting light even in the region where the
image is not displayed, it is possible to prevent reduction in
emission efficiency while also increasing an emission area of
the display device.

[0129] All of many features of the display device according
to the exemplary embodiment described with reference to
FIGS. 2 to 4 may be applied to the display device according to
the exemplary embodiment.

[0130] Next, a display device according to another exem-
plary embodiment of the present invention will be described
with reference to FIGS. 7 to 9. FIG. 7 is a layout view of a
display device according to another exemplary embodiment
ofthe present invention, FIG. 8 is a cross-sectional view of the
display device of FIG. 7 taken along line VIII-VIII, and FIG.
9 is a cross-sectional view of the display device of FIG. 7
taken along line IX-IX.

[0131] Referring to FIGS. 7to 9, the display device of this
exemplary embodiment is similar to the display device
according to the exemplary embodiment described with ref-
erence to FIGS. 2 to 4. Accordingly, detailed description for
like constituent elements is omitted.

[0132] A buffer layer 120 is formed on a substrate 100, and
a first semiconductor 135a and a second semiconductor 1355
made of polysilicon, as well as a first capacitor electrode 138,
are formed on the buffer layer 120.

[0133] The first semiconductor 135a includes a first chan-
nel region 1355, and a first source region 13564 and a first
drain region 1357a which are formed at both sides of the first
channel region 1355a.

[0134] The second semiconductor 1355 includes a second
channel region 13555, and a second source region 13565 and
asecond drain region 13575 which are formed at both sides of
the second channel region 135554.

[0135] The first capacitor electrode 138 is extended from
the second source region 13565 of the second semiconductor
1355.

[0136] A gate insulating layer 140 is formed on the first
semiconductor 135a and the second semiconductor 1355, as
well as the first capacitor electrode 138.

[0137] A gateline 121, a first gate electrode 1544, a second
gate electrode 1545, and a second capacitor electrode 158 are
formed on the gate insulating layer 140.

[0138] The gate line 121 is elongated in a horizontal direc-
tion to transfer a gate signal, and the first gate electrode 154a
protrudes toward the first semiconductor 135a from the gate
line 121.

[0139] The gate line 121, the first gate electrode 154a, and
the second gate electrode 1545 may be made of an opaque
conductor including tungsten, molybdenum, aluminum or an
alloy thereof.

[0140] The second capacitor electrode 158 is connected
with the second gate electrode 1545 and overlaps the first
capacitor electrode 138. The second capacitor electrode 158
is formed on the same layer as the gate line 121, the first gate
electrode 154a, and the second gate electrode 1544.

[0141] A first interlayer insulating layer 160 is formed on
the first gate electrode 1544, the second gate electrode 1545,
and the second capacitor electrode 158.

[0142] A first source contact hole 166a exposing the first
source region 1356a of the first semiconductor 135a, a first
drain contact hole 1674 exposing the first drain region 13574
of the first semiconductor 1354, a second source contact hole
1660 exposing the second source region 13565 of the second
semiconductor 1354, and a second drain contact hole 1676
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exposing the second drain region 13575 of the second semi-
conductor 1354 are formed in the first interlayer insulating
layer 160 and the gate insulating layer 140. A first contact hole
81 exposing the second gate electrode 1545 is formed in the
first interlayer insulating layer 160.

[0143] A data line 171 including the first source electrode
1764, a driving voltage line 172 including a second source
electrode 1765, a first drain electrode 177a and a second drain
electrode 177b, and a third capacitor electrode 178 are formed
on the first interlayer insulating layer 160.

[0144] Thefirst sourceelectrode 176a is connected with the
first source region 1356a through the first source contact hole
1664, and the second source electrode 1765 is connected with
the second source region 13564 through the second source
contact hole 1665.

[0145] The first drain electrode 177a faces the first source
electrode 1764, and the first drain electrode 177a is connected
with the first drain region 1357a through the first drain contact
hole 167a. Similarly, the second drain electrode 1775 faces
the second source electrode 1765, and the second drain elec-
trode 1775 is connected with the second drain region 13575
through the second drain contact hole 1674.

[0146] The first drain electrode 177a is extended along, or
generally parallel to, the gate line and electrically connected
with the second gate electrode 1545 through the first contact
hole 81.

[0147] Thethird capacitor electrode 178 protrudes from the
driving voltage line 172 and overlaps the second capacitor
electrode 158.

[0148] The first capacitor electrode 138 and the second
capacitor electrode 158 form a first storage capacitor 80 by
using the gate insulating layer 140 as adielectric material, and
the second capacitor electrode 158 and the third capacitor
electrode 178 form a second storage capacitor 8 by using the
first interlayer insulating layer 160 as a dielectric material.
Referring to FIG. 5 together with FIG. 2, cross-sectional areas
of the first capacitor electrode 138 and the second capacitor
electrode 158 of the display device according to the present
exemplary embodiment are smaller than those of the first
capacitor electrode 138 and the second capacitor electrode
158 of the display device according to the exemplary embodi-
ment illustrated in F1G. 2. However, in the case of the display
device according to the present exemplary embodiment, the
second storage capacitor 8 is further included in addition to
the first storage capacitor 80, and as a result, while the storage
capacitance of the storage capacitor Cst is not reduced, an
area of the storage capacitor Cst may be reduced. Accord-
ingly, it is possible to prevent reduction in aperture ratio of the
display device due to the formation of the storage capacitor
Cst.

[0149] The second interlayer insulating layer 180 is formed
on the data line 171 including the first source electrode 1764,
the driving voltage line 172 including the second source elec-
trode 17654, and the first drain electrode 177a and the second
drain electrode 1775,

[0150] The second interlayer insulating layer 180 may be
formed of the same material as the first interlayer insulating
layer 160, and has a second contact hole 82 exposing the
second drain electrode 1774.

[0151] A first electrode 191 is formed on the second inter-
layer insulating layer 180. The first electrode 191 may be an
anode.

[0152] The first electrode 191 is connected with the second
drain electrode 1775 through the second contact hole 82.
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[0153] The first electrode 191 is formed throughout one
pixel area which is surrounded by two adjacent gate lines 121,
the data line 171, the driving voltage line 172, and the like.
Further, an edge of the first electrode 191 may overlap the two
adjacent gate lines 121, the data line 171, and the driving
voltage line 172.

[0154] A pixel defining layer 195 is formed on the first
electrode 191. The pixel defining layer 195 is formed to
overlap the gate line 121, the dataline 171, the driving voltage
line 172, the first gate electrode 154a, the second gate elec-
trode 1545, the first source electrode 176a and the first drain
electrode 177a, the second source electrode 1765 and the
second drain electrode 177b, the capacitor electrodes 138,
158, and 178, and the like, which are formed as opaque layers.
[0155] A display device according to another exemplary
embodiment of the present invention may further include an
additional opaque layer in addition to the gate line 121, the
data line 171, the driving voltage line 172, the first gate
electrode 154a, the second gate electrode 154b, the first
source electrode 176a and the first drain electrode 177a, and
the second source electrode 1765 and the second drain elec-
trode 177b. In this case, the pixel defining layer 195 may
overlap the additional opaque layer.

[0156] An organic emission layer 370 is formed only on
that portion of the first electrode 191 which is not covered by
the pixel defining layer 195. As such, the organic emission
layer 370 is not positioned on the pixel defining layer 195.
Accordingly, the organic emission layer 370 does not overlap
any of the gate line 121, the data line 171, the driving voltage
line 172, the first gate electrode 154a, the second gate elec-
trode 1545, the first source electrode 176a and the first drain
electrode 177a, the second source electrode 1765 and the
second drain electrode 1775, the capacitor electrodes 138,
158, and 178, and the like, which are formed as opaque layers
in the pixel area.

[0157] The organic emission layer 370 may emit any one of
light of three primary colors such as red, green and blue.
[0158] A second electrode 270 is formed on the pixel defin-
ing layer 195 and the organic emission layer 370.

[0159] Thesecond electrode 270 is a cathode of the organic
light emitting element. Accordingly, the first electrode 191,
the organic emission layer 370, and the second electrode 270
form an organic light emitting element LD.

[0160] As described above, the display device according to
the exemplary embodiment of the present invention includes
the first electrode 191 formed throughout the pixel area, the
pixel defining layer 195 overlapping the opaque signal lines
of the pixel area, the organic emission layer 370 which does
not overlap the pixel defining layer 195, and the second elec-
trode 270 formed on the organic emission layer 370. Accord-
ingly, as illustrated in FIGS. 6 and 7, the organic emission
layer 370 emits light in a first region R1, a second region R2,
a third region R3, a fourth region R4, and a fifth region R5
which do not overlap any of the opaque wire layers, so as to
display an image. As such, the organic emission layer 370 is
formed even in regions which are not display regions in
conventional display devices, such as the region between the
gate line 121 and the first source electrode 176a and the first
drain electrode 1774, and a region between the driving volt-
age line 172 and the first drain electrode 177a. As a result, an
emission area of the display device is increased. The pixel
defining layer 195 only covers the opaque signal wires of the
pixel area, and as a result, an aperture ratio of the display
device is increased. Accordingly, the organic emission layer
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370 is formed is formed in regions surrounded by the pixel
defining layer 195 and so as not to overlap the pixel defining
layer 195, and thus the organic emission layer 370 is formed
in what has conventionally been a non-opening region. As a
result, by preventing the organic emission layer 370 from
unnecessarily emitting light even in the region where the
image is not displayed, it is possible to prevent deterioration
of emission efficiency while increasing an emission area of
the display device.

[0161] Hereinabove, all of many features of the display
devices according to the exemplary embodiment described
with reference to FIGS. 2 to 4, and the exemplary embodi-
ment described with reference to FIGS. 2, 5, and 6 may be
applied to the display device according to the exemplary
embodiment.

[0162] Next, a display device according to another exem-
plary embodiment of the present invention will be described
with reference to FIGS. 10 and 11 together with FIG. 7. FIG.
10 is a cross-sectional view of a display device according to
another exemplary embodiment of the present invention,
which is an alternate cross-sectional view of the display
device of FIG. 2 taken along line IV-IV. FIG. 11 is a cross-
sectional view of adisplay device according to another exem-
plary embodiment of the present invention, which is an alter-
nate cross-sectional view of the display device of FIG. 7 taken
along line [X-IX.

[0163] Referring to FIGS. 7,10, and 11, the display device
according to the exemplary embodiment is similar to the
display device according to the exemplary embodiment with
reference to FIGS. 2 to 4, and the display device according to
the exeniplary embodiment described with reference to FIGS.
7t0 9. The detailed description for like constituent elements
is omitted.

[0164] A buffer layer 120 is formed on a substrate 100, and
a first semiconductor 135a and a second semiconductor 135
made of polysilicon, as well as a first capacitor electrode 138,
are formed on the buffer layer 120.

[0165] The first semiconductor 135a includes a first chan-
nel region 1355, and a first source region 13564 and a first
drain region 1357a which are formed at both sides of the first
channel region 1355a4.

[0166] The second semiconductor 1355 includes a second
channel region 13555, and a second source region 13565 and
asecond drain region 13575 which are formed at both sides of
the second channel region 13555.

[0167] The first capacitor electrode 138 is extended from
the second source region 13564 of the second semiconductor
1355.

[0168] A gate insulating layer 140 is formed on the first
semiconductor 135q and the second semiconductor 1354, as
well as the first capacitor electrode 138.

[0169] A gateline 121, a first gate electrode 154a, a second
gate electrode 1545, and a second capacitor electrode 158 are
formed on the gate insulating layer 140.

[0170] The gate line 121 is elongated in a horizontal direc-
tion to transfer a gate signal, and the first gate electrode 1544
protrudes toward the first semiconductor 135a from the gate
line 121.

[0171] The gate line 121, the first gate electrode 154a, and
the second gate electrode 1545 may be made of an opaque
conductor including tungsten, molybdenum, aluminum or an
alloy thereof.

[0172] The second capacitor electrode 158 is connected
with the second gate electrode 1545 to overlap the first
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capacitor electrode 138. The second capacitor electrode 158
is formed on the same layer as the gate line 121, the first gate
electrode 154a, and the second gate electrode 1544.

[0173] A first interlayer insulating layer 160 is formed on
the gate line 121, the first gate electrode 154a, the second gate
electrode 154b, and the second capacitor electrode 158.

[0174] A first source contact hole 166a exposing the first
source region 1356a of the first semiconductor 1354, a first
drain contact hole 1674 exposing the first drain region 13574
of the first semiconductor 1354, a second source contact hole
1660 exposing the second source region 13565 of the second
semiconductor 1355, and a second drain contact hole 1676
exposing the second drain region 13575 of the second semi-
conductor 1354 are formed in the first interlayer insulating
layer 160 and the gate insulating layer 140. A first contact hole
81 exposing the second gate electrode 1545 1s formed in the
first interlayer insulating layer 160.

[0175] A dataline 171 including the first source electrode
176a, a driving voltage line 172 including a second source
electrode 1764, a first drain electrode 177a and asecond drain
electrode 1775, and athird capacitor electrode 178 are formed
on the first interlayer insulating layer 160.

[0176] Thefirstsource electrode 176a is connected with the
first source region 13564 through the first source contact hole
1664, and the second source electrode 1765 1s connected with
the second source region 13565 through the second source
contact hole 166b.

[0177] The first drain electrode 177a faces the first source
electrode 1764, and the first drain electrode 177« is connected
with the first drain region 1357a through the first drain contact
hole 167a. Similarly, the second drain electrode 1775 faces
the second source electrode 1765, and the second drain elec-
trode 1775 is connected with the second drain region 13575
through the second drain contact hole 1675.

[0178] The first drain electrode 1774 is extended generally
parallel to the gate line and is electrically connected with the
second gate electrode 1544 through the first contact hole 81.

[0179] Thethird capacitor electrode 178 protrudes from the
driving voltage line 172 and overlaps the second capacitor
electrode 158.

[0180] The first capacitor electrode 138 and the second
capacitor electrode 158 form a first storage capacitor 80 by
using the gate insulating layer 140 as a dielectric material, and
the second capacitor electrode 158 and the third capacitor
electrode 178 form a second storage capacitor 8 by using the
first interlayer insulating layer 160 as a dielectric material.
Referring to FIG. 7 together with F1G. 2, cross-sectional areas
of the first capacitor electrode 138 and the second capacitor
electrode 158 of the display device according to the exem-
plary embodiment are smaller than those of the first capacitor
electrode 138 and the second capacitor electrode 158 of the
display device according to the exemplary embodiment illus-
trated in FIG. 2. However, in the case of the display device
according to the exemplary embodiment, the second storage
capacitor 8 is further included in addition to the first storage
capacitor 80, and as a result, while storage capacitance of the
storage capacitor Cst is not reduced, an area of the storage
capacitor Cst may be reduced. Accordingly, it is possible to
prevent reduction in an aperture ratio of the display device
due to the formation of the storage capacitor Cst.

[0181] The third interlayer insulating layer 180q is formed
on the data line 171 including the first source electrode 1764,
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the driving voltage line 172 including the second source elec-
trode 1765, and the first drain electrode 177a and the second
drain electrode 1774.

[0182] The third interlayer insulating layer 180a may be
made of the same material as the first interlayer insulating
layer 160.

[0183] A color filter 230 is formed on the third interlayer
insulating layer 180a. The color filter 230 may display one of
the primary colors such as three primary colors of red, green
and blue.

[0184] The color filter 230 may not be formed in a region
overlapping the transistors Qs and Qd, and may be formed
throughout one pixel area. The color filters 230 may not be
formed in at least some of the pixel areas among a plurality of
pixel areas, and the pixel areas where the color filters 230 are
not formed may display white.

[0185] On the third interlayer insulating layer 180a and
color filter 230, a fourth interlayer insulating layer 1805 is
formed.

[0186] The third interlayer insulating layer 180a and the
fourth interlayer insulating layer 1805 have a second contact
hole 82 exposing a second drain electrode 177.

[0187] A first electrode 191 is formed on the fourth inter-
layer insulating layer 1805. The first electrode 191 may be an
anode.

[0188] The first electrode 191 is connected with the second
drain electrode 1775 through the second contact hole 82.
[0189] The first electrode 191 is formed throughout one
pixel area which is surrounded by two adjacent gate lines 121,
the data line 171, the driving voltage line 172, and the like.
Further, an edge of the first electrode 191 may overlap the two
adjacent gate lines 121, the data line 171, and the driving
voltage line 172.

[0190] A pixel defining layer 195 is formed on the first
electrode 191. The pixel defining layer 195 overlaps the gate
line 121, the data line 171, the driving voltage line 172, the
first gate electrode 154a, the second gate electrode 1545, the
first source electrode 176a and the first drain electrode 177,
the second source electrode 1765 and the second drain elec-
trode 1775, the capacitor electrodes 138, 158, and 178, and
the like, which are formed as opaque layers.

[0191] A display device according to another exemplary
embodiment of the present invention may further include an
additional opaque layer in addition to the gate line 121, the
data line 171, the driving voltage line 172, the first gate
electrode 154a, the second gate electrode 1545, the first
source electrode 176a and the first drain electrode 177a, and
the second source electrode 1765 and the second drain elec-
trode 1775, and in this case, the pixel defining layer 195 may
overlap this additional opaque layer as well.

[0192] An organic emission layer 370 is formed on the first
electrode 191 but not overlapping the pixel defining layer
195. Accordingly, the organic emission layer 370 is formed so
as not to overlap the gate line 121, the data line 171, the
driving voltage line 172, the first gate electrode 154a, the
second gate electrode 1545, the first source electrode 176a
and the first drain electrode 177a, the second source electrode
1765 and the second drain electrode 177, the capacitor elec-
trodes 138, 158, and 178, and the like, which are formed as
opaque layers in the pixel area.

[0193] The organic emission layer 370 may display white.
Further, in the organic emission layer 370, emission materials
emitting red light, green light, and blue light may be lami-
nated and thus may display a composite white light.
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[0194] A second electrode 270 is formed on the pixel defin-
ing layer 195 and the organic emission layer 370.

[0195] Thesecond electrode 270 is a cathode of the organic
light emitting element. Accordingly, the first electrode 191,
organic emission layer 370, and the second electrode 270
form an organic light emitting element LD.

[0196] As described above, the display device according to
the exemplary embodiment of the present invention includes
the first electrode 191 formed throughout the pixel area, the
pixel defining layer 195 formed to overlap the opaque signal
lines of the pixel area, the organic emission layer 370 formed
so as not to overlap the pixel defining layer 195, and the
second electrode 270 formed on the organic emission layer
370. Accordingly, as illustrated in FIGS. 10 and 11, the
organic emission layer 370 emits light in a first region R1, a
second region R2, a fourth region R4, and a fifth region R5
which do not overlap the opaque wire layer, so as to display an
image. As such, the organic emission layer 370 is formed even
in a region which is not conventionally used to display an
image, and as a result, an emission area of the display device
is increased. The pixel defining layer 195 is only formed over
the opaque signal wires, and as a result, an aperture ratio of
the display device is increased. Even so, the organic emission
layer 370 of the display device is is formed in regions sut-
rounded by the pixel defining layer 195 and not formed over
the pixel defining layer 195, and thus is not present, or is
largely not present, over the opaque signal wires As a result,
by preventing the organic emission layer 370 from unneces-
sarily emitting light even in the region where the image is not
displayed, it is possible to prevent reduction in emission
efficiency while increasing an emission area of the display
device.

[0197] Hereinabove, any combination of features of the
display devices according to the exemplary embodiment
described with reference to FIGS. 2 to 4, the exemplary
embodiment described with reference to FIGS. 2, 5, and 6, the
exemplary embodiment described with reference to FIGS. 7
t0 9, and the exemplary embodiment described with reference
to FIGS. 7, 10, and 11 may be applied to the display device
according to the exemplary embodiment.

[0198] Next, a manufacturing method of a display device
according to an exemplary embodiment of the present inven-
tion will be described with reference to FIGS. 12 to 31 in
addition to FIGS. 2 to 4. FIGS. 12 to 31 are process cross-
sectional views illustrating a manufacturing method of a dis-
play device according to an exemplary embodiment of the
present invention.

[0199] Referring to FIGS. 12 and 13, a buffer layer 120 is
formed on a substrate 100, and a first semiconductor 135q and
a second semiconductor 1355, as well as a first capacitor
electrode 138, are formed on the buffer layer 120. In addition,
a gate insulating layer 140 is formed on the first semiconduc-
tor 135a, the second semiconductor 1355, and the first capaci-
tor electrode 138.

[0200] Referring to FIGS. 14 and 15, a first layer 50a made
of a transparent conductor is deposited on the gate insulating
layer 140, and a second layer 505 made of a low resistive
conductor is deposited on the first layer 50a. A photosensitive
film is deposited on the second layer 505, and then exposed
and printed to form a first photosensitive film pattern 400a
and a second photosensitive film pattern 4005 having differ-
ent thicknesses, as illustrated in FIGS. 16 and 17. A thickness
of the first photosensitive film pattern 4004 is larger than that
of the second photosensitive film pattern 4005. The first pho-
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tosensitive film pattern 400q is formed at a position where the
first gate electrode 154a and the second gate electrode 1545
are to be formed, and the second photosensitive film pattern
4005 is formed at a position where the second capacitor
electrode 158 is to be formed.

[0201] Referring to FIGS. 18 and 19, the second layer 505
and the first layer 50q are sequentially etched by using the first
photosensitive film pattern 400a and the second photosensi-
tive film pattern 4005 as an etching mask, and then a first gate
electrode 154a and a second gate electrode 1544 including
lower layers 154ap and 154bp and upper layers 154ag and
154bg are formed, and a first conductor pattern 58p and a
second conductor pattern 584 are formed.

[0202] Next, the second photosensitive film pattern 4005 is
removed by ashing or the like, and a height of the first pho-
tosensitive film pattern 400a is decreased, forming a third
photosensitive film pattern 400c as illustrated in FIGS. 20 and
21.

[0203] Next, the second conductor pattern 584 and the third
photosensitive film pattern 400c¢ are removed, and as a result,
as illustrated in FIGS. 22 and 23, the first gate electrode 154a
and the second gate electrode 1545 including the lower layers
154ap and 154bp and the upper layers 154ag and 154b¢, and
the second capacitor electrode 158 made of a transparent
conductor, are formed. Then a conductive impurity is doped
into portions of the first semiconductor 135a and the second
semiconductor 1355 not overlapping the first gate electrode
154a and the second gate electrode 1545 by using the first
gate electrode 1544 and the second gate electrode 1545 as a
mask to form the first source region 13564 and the first drain
region 13574, and the second source region 13565 and the
second drain region 13575 of the first semiconductor 135a
and the second semiconductor 1356.

[0204] As such, according to the manufacturing method of
the display device according to the exemplary embodiment,
the first gate electrode 154a and the second gate electrode
1545 including the lower layers 154ap and 154bp and the
upper layers 154aq and 154bg, and the second capacitor
electrode 158 made of a transparent conductor, are formed by
one exposure process. As a result, it is possible to prevent an
increase in manufacturing cost in forming the second capaci-
tor electrode 158.

[0205] As illustrated in FIGS. 24 and 25, a first interlayer
insulating layer 160 is formed on the gate line 121, the first
gate electrode 154aq, the second gate electrode 1545, and the
second capacitor electrode 158. In this case, a first source
contact hole 166a exposing the first source region 1356a of
the first semiconductor 1354, a first drain contact hole 167a
exposing the first drain region 13574 of the first semiconduc-
tor 1354, a second source contact hole 1665 exposing the
second source region 13564 of the second semiconductor
1350, and a second drain contact hole 1675 exposing the
second drain region 13575 of the second semiconductor 1356
are formed in the first interlayer insulating layer 160 and the
gate insulating layer 140, and a first contact hole 81 exposing
the second gate electrode 1545 is formed in the first interlayer
insulating layer 160.

[0206] A dataline 171 including the first source electrode
176a, a driving voltage line 172 including a second source
electrode 1765, and a first drain electrode 1774 and a second
drain electrode 1775 are formed on the first interlayer insu-
lating layer 160.

[0207] The second interlayer insulating layer 180 is formed
on the data line 171 including the first source electrode 1764,
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the driving voltage line 172 including the second source elec-
trode 1765, and the first drain electrode 177a and the second
drain electrode 177b. In this case, a second contact hole 82
exposing the second drain electrode 1775 is formed in the
second interlayer insulating layer 180.

[0208] Although not illustrated, according to a manufactur-
ing method of a display device according to another exem-
plary embodiment of the present invention, a third interlayer
insulating layer 180a is formed on the data line 171 including
the first source electrode 1764, the driving voltage line 172
including the second source electrode 1764, and the first drain
electrode 177a and the second drain electrode 1775; a color
filer 230 is formed on the third interlayer insulating layer
180q; and a fourth interlayer insulating layer 1806 may be
formed on the third interlayer insulating layer 180a and the
color filter 230. In this case, a second contact hole 82 expos-
ing a second drain electrode 1775 is formed in the third
interlayer insulating layer 180q and the fourth interlayer insu-
lating layer 1805.

[0209] As illustrated in FIGS. 26 and 27, a first electrode
191 is formed on the second interlayer insulating layer 180.
The first electrode 191 is formed throughout one pixel area
which is surrounded by two adjacent gate lines 121, the data
line 171, the driving voltage line 172, and the like. Further, an
edge of the first electrode 191 may overlap the two adjacent
gate lines 121, the data line 171, and the driving voltage line
172.

[0210] Referring to FIGS. 28 and 29, a pixel defining layer
195 is formed on the first electrode.

[0211] Thepixel defining layer 195 is formed to overlap the
gate line 121, the driving voltage line 172, the first gate
electrode 154a, the second gate electrode 1544, the first
source electrode 176a and the first drain electrode 177a, the
second source electrode 1765 and the second drain electrode
177b, and the like, which are formed as opaque layers.
[0212] According to a manufacturing method of a display
device according to another exemplary embodiment of the
present invention, an additional opaque layer may be further
formed in addition to the gate line 121, the data line 171, the
driving voltage line 172, the first gate electrode 154a, the
second gate electrode 1545, the first source electrode 176a
and the first drain electrode 177a, and the second source
electrode 1765 and the second drain electrode 1775, and in
this case, the pixel defining layer 195 may be formed to
ovetlap this additional opaque layer.

[0213] In more detail, with the organic emission layer 370
does not overlap the pixel defining layer 195. Thus, the
organic emission layer 370 covers the entire pixel area except
for the gate line 121, the data line 171, the driving voltage line
172, the first gate electrode 1544, the second gate electrode
1545, the first source electrode 176a and the first drain elec-
trode 177a, the second source electrode 1765 and the second
drain electrode 1775, and the like, i.e. except for the opaque
layers.

[0214] Next, as illustrated in FIGS. 3 and 4, a second elec-
trode 270 is formed on the pixel defining layer 195 and the
organic emission layer 370.

[0215]  As such, according to the manufacturing method of
the display device according to the exemplary embodiment of
the present invention, the first electrode 191 is formed
throughout the pixel area, the pixel defining layer 195 over-
laps the opaque signal wire of the pixel area, the organic
emission layer 370 is formed so as not to overlap the pixel
defining layer 195, and the second electrode 270 is formed on
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the organic emission layer 370. Accordingly, as illustrated in
FIGS. 3 and 4, the organic emission layer 370 emits light ina
first region R1, a second region R2, a third region R3, and a
fourth region R4 which do not overlap the opaque wire layer,
so as to display animage. As such, the organic emission layer
370 covers areas typically not covered in conventional dis-
play devices, such as the area between the gate line 121 and
the first source electrode 176a and the first drain electrode
177a, and a region between the driving voltage line 172 and
the first drain electrode 1774, and as a result, an emission area
of the display device is increased. The pixel defining layer
195 is formed only in areas that overlap the opaque signal
wires of the pixel area, not an opening region in the pixel area,
and as a result, an aperture ratio of the display device is
increased. And the organic emission layer 370 of the display
device is formed in regions surrounded by the pixel defining
layer 195 and is not formed over the pixel defining layer 195.
Further, even though the organic emission layer 370 of the
display device emits the light, parts of the organic emission
layer 370 are formed in the non-opening region. As a result,
by preventing the organic emission layer 370 from unneces-
sarily emitting light even in the region where the image is not
displayed, it is possible to prevent deterioration of emission
efficiency while increasing an emission area of the display
device.

[0216] Next, a manufacturing method of a display device
according to another exemplary embodiment of the present
invention will be described with reference to FIGS. 32 to 39
in addition to FIGS. 7 and 9. FIGS. 32 to 39 are cross-
sectional views sequentially illustrating a manufacturing
method of a display device according to another exemplary
embodiment of the present invention.

[0217] Referring to FIGS. 32 and 33, a buffer layer 120 is
formed on a substrate 100, and a first semiconductor 1354, a
second semiconductor 1355, and a first capacitor electrode
138 are formed on the buffer layer 120. In addition, a gate
insulating layer 140 is formed on the first semiconductor
1354, the second semiconductor 1354, and the first capacitor
electrode 138.

[0218] The first gate electrode 154a, the second gate elec-
trode 1545, and the second capacitor electrode 158 each made
of a transparent conductor are formed on the gate insulating
layer 140.

[0219] The first interlayer insulating layer 160 is formed on
the gate line 121, the first gate electrode 154a, the second gate
electrode 1545 and the second capacitor electrode 158, and a
data line 171 including a first source electrode 176a, a driving
voltage line 172 including a second source electrode 1765, a
first drain electrode 177a and a second drain electrode 1775,
and a third capacitor electrode 178 are formed on the first
interlayer insulating layer 160. The third capacitor electrode
178 protrudes from the driving voltage line 172 and overlaps
the second capacitor electrode 158.

[0220] The second interlayer insulating layer 180 is formed
on the data line 171 including the first source electrode 1764,
the driving voltage line 172 including the second source elec-
trode 1764, and the first drain electrode 177a and the second
drain electrode 1775.

[0221] Although not illustrated, according to a manufactur-
ing method of a display device according to another exem-
plary embodiment of the present invention, a third interlayer
insulating layer 180a may be formed on the data line 171
including the first source electrode 1764, the driving voltage
line 172 including the second source electrode 1765, and the
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first drain electrode 177a and the second drain electrode
177b, a color filer 230 is formed on the third interlayer insu-
lating layer 180a, and a fourth interlayer insulating layer 1805
may be formed on the third interlayer insulating layer 1804
and the color filter 230.

[0222] As illustrated in FIGS. 34 and 35, a first electrode
191 is formed on the second interlayer insulating layer 180.
The first electrode 191 is formed throughout one pixel area
which is surrounded by two adjacent gate lines 121, the data
line 171, the driving voltage line 172, and the like. Further, an
edge of the first electrode 191 may overlap the two adjacent
gate lines 121, the data line 171, and the driving voltage line
172.

[0223] Referring to FIGS. 36 and 37, a pixel defining layer
195 is formed on the first electrode.

[0224] The pixel defining layer 195 is formed to overlap the
gate line 121, the data line 171, the driving voltage line 172,
the first gate electrode 1544, the second gate electrode 1546,
the first source electrode 176a and the first drain electrode
177a, the second source electrode 1765 and the second drain
electrode 1775, and the like, which are formed as opaque
layers.

[0225] According to a manufacturing method of a display
device according to another exemplary embodiment of the
present invention, an additional opaque layer may be further
formed in addition to the gate line 121, the driving voltage
line 172, the first gate electrode 154a, the second gate elec-
trode 15454, the first source electrode 176a and the first drain
electrode 177a, and the second source electrode 1765 and the
second drain electrode 1775, and in this case, the pixel defin-
ing layer 195 may be formed over this additional opaque layer
as well.

[0226] Referring to FIGS. 38 and 39, an organic emission
layer 370 is formed on that part of the first electrode 191
which is not covered by the pixel defining layer 195. The
organic emission layer 370 of the display device is formed in
regions surrounded by the pixel defining layer 195 and is not
formed over the pixel defining layer 195. Accordingly, the
organic emission layer 370 covers the entire pixel area except
for the gate line 121, the data line 171, the driving voltage line
172, the first gate electrode 1544, the second gate electrode
154b, the first source electrode 176a and the first drain elec-
trode 177a, the second source electrode 1764 and the second
drain electrode 177bh, and the like, which are formed as
opaque layers.

[0227] Next, as illustrated in FIGS. 8 and 9, a second elec-
trode 270 is formed on the pixel defining layer 195 and the
organic emission layer 370.

[0228] As such, according to the manufacturing method of
the display device according to the exemplary embodiment of
the present invention, the first electrode 191 is formed
throughout the pixel area, the pixel defining layer 195 is
formed in areas over the opaque signal wire of the pixel area,
the organic emission layer 370 is formed so as not to overlap
the pixel defining layer 195, and the second electrode 270 is
formed on the organic emission layer 370. Accordingly, as
illustrated in FIGS. 8 and 9, the organic emission layer 370
emits light in a first region R1, a second region R2, a fourth
region R4, and a fifth region RS which do not overlap the
opaque wire layer, so as to display an image. As such, the
organic emission layer 370 is formed even in regions which
are not display areas in conventional display devices, and as a
result, an emission area of the display device is increased. The
pixel defining layer 195 is formed over only the opaque signal
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wires of the pixel area, not an opening region in the pixel area,
and as a result, an aperture ratio of the display device is
increased. As a result, by preventing the organic emission
layer 370 from unnecessarily emitting light even in the region
where the image is not displayed, it is possible to prevent
reduction in emission efficiency while increasing an emission
area of the display device.

[0229] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims. The various features of each embodiment
described herein can be mixed and matched with each other in
any combination, to form embodiments and arrangements not
shown herein but which would be understood by one of ordi-
nary skill in the art.

<Description of symbols>

80, 8: Capacitor

100: Substrate

121: Gate line

135b: Second semiconductor
140: Gate insulating layer
154b: Second gate electrode
160: First interlayer insulating layer
167a 167b: Drain contact hole

172: Driving voltage line 176a, 176b: Source electrode
177a, 177b: Drain electrode 178: Third capacitor electrode
180: Second interlayer insulating layer191: First electrode

195: Pixel defining layer 270: Second electrode

370: Emission layer 13554, 1355b: Channel region
1356a, 1356b: Source region 13574, 1357b: Drain region

81, 82: Contact hole

120: Buffer layer

135a: First semiconductor

138: First capacitor electrode
154a: First gate electrode

158: Second capacitor electrode
166a, 166b: Source contact hole
171: Data line

What is claimed is:

1. A display device, comprising:

a substrate;

signal lines disposed on the substrate, the signal lines
including a gate line, a data line, and a driving voltage
line;

a transistor connected to at least one of the signal lines;

a first electrode disposed on portions of the signal lines and
the transistor and connected to the transistor;

a pixel defining layer disposed on a portion of the first
electrode and overlapping the signal lines and the tran-
sistor;

an organic emission layer disposed in regions surrounded
by the pixel defining layer; and

asecond electrode disposed on the pixel defining layer and
the organic emission layer.

2. The display device of claim 1, wherein:

the first electrode comprises a first portion and a second
portion,

the first portion of the first electrode overlaps the signal
lines and the transistor, and

the second portion of the first electrode overlaps the pixel
defining layer.

3. The display device of claim 2, wherein:

the signal lines and the transistor overlapping the pixel
defining layer are opaque.

4. The display device of claim 3, wherein:

the organic emission layer is not disposed on the pixel
defining layer.
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5. The display device of claim 4, further comprising:

a first capacitor electrode and a second capacitor electrode
disposed on the substrate and overlapping each other
with a first insulating layer therebetween,

wherein the organic emission layer overlaps the first
capacitor electrode and the second capacitor electrode.

6. The display device of claim 5, wherein the transistor

includes:

a semiconductor layer,

a gate insulating layer disposed on the semiconductor
layer, and

a gate electrode disposed on the gate insulating layer,

wherein the gate electrode includes a first layer and a
second layer positioned on the first layer,

the first capacitor electrode is formed on the same layer as
the semiconductor layer of the transistor,

the second capacitor electrode is formed on the same layer
as the first layer of the gate electrode of the transistor,
and

the first insulating layer is the gate insulating layer.

7. The display device of claim 6, wherein:

the first layer of the gate electrode includes a transparent
conductor, and

the second layer of the gate electrode includes a low-
resistive conductor.

8. The display device of claim 5, wherein the transistor

includes:

a semiconductor layer,

a gate insulating layer disposed on the semiconductor
layer, and

a gate electrode disposed on the gate insulating layer,

wherein the first capacitor electrode is formed on the same
layer as the semiconductor layer of the transistor,

the second capacitor electrode is formed on the same layer
as the gate electrode of the transistor, and

the first insulating layer is the gate insulating layer.

9. The display device of claim 8, further comprising:

a third capacitor electrode overlapping the first capacitor
electrode and the second capacitor electrode,

wherein the first capacitor electrode and the second capaci-
tor electrode overlap each other with the first insulating
layer therebetween, so as to form a first storage capaci-
tor, and

the second capacitor electrode and the third capacitor elec-
trode overlap each other with the second insulating layer
therebetween, so as to form a second storage capacitor.

10. The display device of claim 1, further comprising:

a first capacitor electrode and a second capacitor electrode
disposed on the substrate and overlapping each other
with a first insulating layer therebetween,

wherein the organic emission layer overlaps the first
capacitor electrode and the second capacitor electrode.
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11. The display device of claim 10, wherein the transistor

includes:

a semiconductor layer,

a gate insulating layer disposed on the semiconductor
layer, and

a gate electrode disposed on the gate insulating layer,

wherein the gate electrode includes a first layer and a
second layer positioned on the first layer,

the first capacitor electrode is formed on the same layer as
the semiconductor layer of the transistor,

the second capacitor electrode is formed on the same layer
as the first layer of the gate electrode of the transistor,
and

the first insulating layer is the gate insulating layer.

12. The display device of claim 11, wherein:

the first layer of the gate electrode includes a transparent
conductor, and

the second layer of the gate electrode includes a low-
resistive conductor.

13. The display device of claim 10, wherein the transistor

includes:

a semiconductor layer,

a gate insulating layer disposed on the semiconductor
layer, and

a gate electrode disposed on the gate insulating layer,

wherein the first capacitor electrode is formed on the same
layer as the semiconductor layer of the transistor,

the second capacitor electrode is formed on the same layer
as the gate electrode of the transistor, and

the first insulating layer is the gate insulating layer.

14. The display device of claim 13, further comprising:

a third capacitor electrode overlapping the first capacitor
electrode and the second capacitor electrode,

wherein the first capacitor electrode and the second capaci-
tor electrode overlap each other with the first insulating
layer therebetween, so as to form a first storage capaci-
tor, and

the second capacitor electrode and the third capacitor elec-
trode overlap each other with the second insulating layer
therebetween, so as to form a second storage capacitor.

15. The display device of claim 1, wherein:

the signal lines and the transistor overlapping the pixel
defining layer are opaque.

16. The display device of claim 15, wherein:

the organic emission layer is not disposed on the pixel
defining layer.

17. The display device of claim 1, wherein:

the organic emission layer is not disposed on the pixel
defining layer.



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)
S 3T H (B FIR) A (F)

FRI& B A

KRN

IPCHRS

CPCHRF

L 5ER
HAh A TF 30k
HAEREEEE

E)

EREBNHEE RREN S E

US20150279908A1

US14/723105

ZEERAERLNA

=EDISPLAY CO., LTD.

=EDISPLAY CO., LTD.

PARK JOUNG KEUN
AHN KI WAN
YOON JOO SUN

PARK, JOUNG-KEUN
AHN, KI WAN
YOON, JOO SUN

HO1L27/32

patsnap

2015-10-01

2015-05-27

HO1L27/326 HO1L27/3265 HO1L27/3276 HO1L27/3246 HO1L51/5209 HO1L27/3248 HO1L27/3274

HO05B33/10 HO1L27/322 HO1L27/3262
1020130069111 2013-06-17 KR
US9455308

Espacenet USPTO

RH—EREE K 9  ERESLSFEHAAREGRZXEMNNLR
HHHRE | BELNR BEL REEERIES L H —BIREMET
BEXEATKEGSLNEGEL  AERIREE  F—=8KEF
RBEZESELNRBEENE B2 , F-HrEMEFE —BRT2HE

EE— S VEE — RN E -5 LRRNRERERANKKER 4
REER LEAE 85

RERMANELE L.

LEFEREE -2 L, E-BRERERER

30

154

15 154\|ap
78 165 g5 ]
\

160~
140

120~

100~

—

1k 135 13

{3z ]


https://share-analytics.zhihuiya.com/view/14d36fe7-65b6-4932-82b2-2f6975730ed1
https://worldwide.espacenet.com/patent/search/family/050943190/publication/US2015279908A1?q=US2015279908A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150279908%22.PGNR.&OS=DN/20150279908&RS=DN/20150279908

