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(54) Organic light-emitting display device

(57) Organic Light-Emitting Display Device and Man-
ufacturing Method thereof An organic light-emitting dis-
play device includes a substrate including a rectangular
light-emitting area and a circuit area, the circuit area in-
cluding a thin film transistor, the light-emitting area in-
cluding an electroluminescent layer produced by a solu-
tion deposition process, each of the sides of the light-

emitting area having wiring or dummy wiring, and a pixel
defining layer arranged on the wiring and on the dummy
wiring. In order to produce a uniform thickness electro-
luminescent layer via a solution deposition process, top
surfaces of the pixel defining layer on each of the wiring
and dummy wiring that border the light emitting area are
arranged in a same plane that is parallel to the substrate.
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Description

[0001] The present invention relates to an organic
light-emitting display device in which an electrolumines-
cent (EL) layer is formed by a printing method, and a
manufacturing method thereof.
[0002] Organic light-emitting display devices exhibit-
ing superior characteristics in viewing angle, contrast,
response speed and consumption power have extended
their application range from personal portable devices,
such as MP3 players or mobile phones, to televisions.
[0003] When the EL layer included in an organic light-
emitting display device is formed by a printing method,
uniformity in the thickness of an EL layer is determined
at an edge of a light-emitting area according to the step
of a structure around the light-emitting area including the
EL layer. In a conventional organic light-emitting display
device, the step of a structure around a light-emitting area
is not constant. Thus, since the uniformity in the thickness
of an EL layer is not maintained constant, the quality of
an organic light-emitting display device may deteriorate.
[0004] To solve the above and/or other problems, the
present invention provides an organic light-emitting dis-
play device in which the step of a structure around a light-
emitting area is made constant so that an electrolumi-
nescent (EL) layer may be formed with a uniform thick-
ness by a printing method, and a manufacturing method
thereof.
[0005] According to an aspect of the present invention,
there is provided an organic light-emitting display device
that includes a substrate including a light-emitting area
and a circuit area, the circuit area including a thin film
transistor, the light-emitting area including an electrolu-
minescent layer, the light-emitting area being bounded
by a first side, a second side, a third side and a fourth
side, the first side being opposite from a second side, the
third side being adjacent to the first side and opposite
from a fourth side, a first wiring arranged adjacent and
parallel (or corresponding) to the first side of the light-
emitting area, a second wiring arranged adjacent and
parallel (or corresponding) to the second side of the light-
emitting area, a first dummy arranged adjacent and par-
allel (or corresponding) to the third side of the light-emit-
ting area, a second dummy arranged adjacent and par-
allel (or corresponding) to the fourth side of the light-emit-
ting area and a pixel defining layer arranged on the first
wiring, the second wiring, the first dummy and the second
dummy, wherein at least one of the first wiring, the second
wiring, the first dummy and the second dummy are elec-
trically connected to the circuit area, wherein a top sur-
face of the pixel defining layer that corresponds to each
of the first wiring, the second wiring, the first dummy and
the second dummy are all arranged on a same plane that
is parallel to the substrate.
[0006] The light-emitting area may be rectangular or
oblong. The first dummy or the second dummy may be
electrically coupled to the first wiring or the second wiring.
The first dummy and the second dummy may not be elec-

trically coupled to the first wiring and the second wiring.
Heights of the first wiring, the second wiring, the first dum-
my, and the second dummy may all be identical. Widths
of the first wiring, the second wiring, the first dummy, and
the second dummy may all be identical. The circuit area
may be arranged at a location where a first area and a
second area overlap, the first area being arranged on an
opposite side of an extension line of the third side of the
light-emitting area than the light-emitting area and the
second area being arranged on an opposite side of an
extension line of the second side of the light-emitting area
than the light emitting area.
[0007] The thin film transistor may include an active
layer arranged on the substrate, a gate insulation layer
covering the active layer, a gate electrode arranged on
the gate insulation layer and corresponding to the active
layer, an interlayer insulation layer covering the gate
electrode and a source electrode and a drain electrode
arranged on the interlayer insulation layer, the source
electrode and the drain electrode being insulated from
the gate electrode and being electrically connected to
the active layer. The organic light-emitting display device
may also include a passivation layer covering the source
electrode and the drain electrode; and a pixel electrode
arranged on the passivation layer, wherein the pixel elec-
trode is connected to one of the source electrode and
the drain electrode through a via hole arranged in the
passivation layer and within the circuit area. The first wir-
ing, the second wiring, the first dummy, and the second
dummy may be arranged on a same layer that the source
electrode and the drain electrode of the thin film transistor
are arranged.
[0008] The organic light-emitting display device may
also include a gate insulation layer arranged on the sub-
strate and an interlayer insulation layer covering the gate
insulation layer, wherein the first wiring and the second
wiring are parallel to each other, arranged on the inter-
layer insulation layer, and spaced-apart from each other
by the light-emitting area, wherein a passivation layer is
further arranged between the first wiring, the second wir-
ing and the pixel defining layer. The display may also
include a pixel electrode arranged on the passivation lay-
er between the first wiring and the second wiring, the
electroluminescent layer being arranged on the pixel
electrode, the electroluminescent layer having a uniform
thickness, being produced by solution deposition proc-
ess and including an organic light-emitting layer and an
opposite electrode arranged on the electroluminescent
layer, wherein the light-emitting area is defined by the
first wiring and the second wiring.
[0009] The display may also include an interlayer in-
sulation layer covering the gate insulation layer, the first
dummy and the second dummy being arranged on the
interlayer insulation layer and being arranged separately
from and parallel to each other with respect to the light-
emitting area, wherein a passivation layer is further ar-
ranged between the first dummy, the second dummy and
the pixel defining layer. The display may also include a
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pixel electrode arranged on the passivation layer be-
tween the first dummy and the second dummy, the elec-
troluminescent layer being arranged on the pixel elec-
trode, the electroluminescent layer having a uniform
thickness, being produced by solution deposition proc-
ess and including an organic light emitting layer and an
opposite electrode arranged on the electroluminescent
layer, wherein the light-emitting area is defined by the
first dummy and the second dummy. The pixel electrode
may be arranged on the passivation layer also covers an
upper portion of the first dummy and surround the upper
portion of the first dummy as well as part of a side surface
of the first dummy. The first dummy and the second dum-
my may include a same material as that of one of first
wiring and the second wiring.
[0010] According to another aspect of the present in-
vention, there is provided a method of manufacturing an
organic light-emitting display device, including defining
a light-emitting area of a substrate, the light-emitting area
being bounded by a first side, a second side, a third side
and a fourth side, the first side being opposite from the
second side, the third side being adjacent to the first side
and opposite from the fourth side, forming a thin film tran-
sistor within a circuit area of the substrate, forming a first
wiring adjacent and parallel (or that correspond) to the
first side of the light-emitting area, forming a second wir-
ing adjacent and parallel (or that correspond) to the sec-
ond side of the light-emitting area, forming a first dummy
adjacent and parallel (or that correspond) to the third side
of the light-emitting area, forming a second dummy ad-
jacent and parallel (or that correspond) to the fourth side
of the light-emitting area, wherein at least one of the first
wiring, the second wiring, the first dummy and the second
dummy are electrically connected to the circuit area; and
forming an pixel defining layer on the first wiring, the sec-
ond wiring, the first dummy, and the second dummy,
wherein a top surface of the pixel defining layer that cor-
responds to each of the first wiring, the second wiring,
the first dummy and the second dummy are all arranged
on a same plane that is parallel to the substrate.
[0011] The light-emitting area may be rectangular or
oblong. The first dummy or the second dummy may be
electrically coupled to the first wiring or the second wiring.
The first dummy and the second dummy may not elec-
trically coupled to the first wiring and the second wiring.
Heights of the first wiring, the second wiring, the first dum-
my, and the second dummy may all identical. Widths of
the first wiring, the second wiring, the first dummy, and
the second dummy may all identical. The circuit area may
be arranged at a location where a first area and a second
area overlap, the first area being arranged on an opposite
side of an extension line of the third side of the light-
emitting area than the light-emitting area and the second
area being arranged on an opposite side of an extension
line of the second side of the light-emitting area than the
light emitting area.
[0012] The thin film transistor may be produced by a
process including forming an active layer on the sub-

strate, forming a gate insulation layer covering the active
layer, forming a gate electrode on the gate insulation lay-
er corresponding to the active layer, forming an interlayer
insulation layer covering the gate electrode and forming
a source electrode and a drain electrode on the interlayer
insulation layer, the source electrode and the drain elec-
trode being insulated from the gate electrode and elec-
trically connected to the active layer. The method may
also include forming a passivation layer covering the
source electrode and the drain electrode and forming a
pixel electrode on the passivation layer, wherein the pixel
electrode is connected to one of the source electrode
and the drain electrode through a via hole arranged in
the passivation layer within the circuit area. The first wir-
ing, the second wiring, the first dummy, and the second
dummy may all be arranged on a same layer that the
source electrode and the drain electrode of the thin film
transistor are arranged.
[0013] The method may also include forming a gate
insulation layer on the substrate, forming an interlayer
insulation layer covering the gate insulation layer, where-
in the first wiring and the second wiring are arranged on
the interlayer insulation layer, arranged parallel to each
other and spaced-apart from each other by the light-emit-
ting area and forming a passivation layer between the
first wiring, the second wiring and the pixel defining layer.
The method may also include forming a pixel electrode
on the passivation layer between the first wiring and the
second wiring, the electroluminescent layer being ar-
ranged on the pixel electrode, the electroluminescent lay-
er having a uniform thickness, is produced by solution
deposition process and includes an organic light emitting
layer and forming an opposite electrode on the electro-
luminescent layer, wherein the light-emitting area is de-
fined by the first wiring and the second wiring.
[0014] The method may also include forming a gate
insulation layer on the substrate, forming an interlayer
insulation layer covering the gate insulation layer and
forming a passivation layer between the first dummy, the
second dummy and the pixel defining layer, wherein the
first dummy and the second dummy are arranged on the
interlayer insulation layer and are arranged separately
from and parallel to each other with respect to the light-
emitting area. The method may also include forming a
pixel electrode on the passivation layer between the first
dummy and the second dummy, the electroluminescent
layer being arranged on the pixel electrode, the electro-
luminescent layer having a uniform thickness, is pro-
duced by solution deposition process and includes an
organic light emitting layer and forming an opposite elec-
trode on the electroluminescent layer, wherein the light-
emitting area is defined by the first dummy and the sec-
ond dummy. The pixel electrode may be arranged on the
passivation layer also covers an upper portion of the first
dummy while surrounding an upper portion of the first
dummy and part of a side surface of the first dummy. The
first dummy and the second dummy may include a same
material as that of one of first wiring and the second wir-
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ing.
[0015] A more complete appreciation of the invention,
and many of the attendant advantages thereof, will be
readily apparent as the same becomes better understood
by reference to the following detailed description when
considered in conjunction with the accompanying draw-
ings in which like reference symbols indicate the same
or similar components, wherein:

FIG. 1 is a plan view illustrating a red pixel Pr, a green
pixel Pg, and a blue pixel Pb, which are adjacent to
one another, in an organic light-emitting display de-
vice according to an embodiment of the present in-
vention;
FIG. 2 illustrates a circuit unit of a circuit area includ-
ed in one of the subpixels of
FIG. 1;
FIG. 3 illustrates forming of an EL layer by a printing
method in one of the subpixels of FIG. 1;
FIG. 4 is a plan view of the circuit area and a light-
emitting area of FIG. 2;
FIG. 5 is a cross-sectional view taken along line I-I’
of FIG. 4;
FIG. 6 is a cross-sectional view taken along line II-
II’ of FIG. 4; and
FIG. 7 is a cross-sectional view taken along line III-
III’ of FIG. 4.

[0016] Turning now to FIGS. 1 and 2, FIG. 1 is a plan
view illustrating a red pixel Pr, a green pixel Pg, and a
blue pixel Pb, which are adjacent to one another, in an
organic light-emitting display device according to an em-
bodiment of the present invention and FIG. 2 illustrates
a circuit unit PC of a circuit area 311 included in one of
the subpixels of FIG. 1. As necessary, one of the red
pixel Pr, the green pixel Pg, and the blue pixel Pb may
be referred to a subpixel.
[0017] Referring to FIG. 1, each of the red pixel Pr, the
green pixel Pg, and the blue pixel Pb includes the circuit
area 311 and a light-emitting area 312. The circuit area
311 includes the circuit unit PC and a via hole (not
shown). The circuit unit PC includes at least one thin film
transistor (TFT) and at least one capacitor.
[0018] As illustrated in FIG. 2, the circuit unit PC is
included in the circuit area 311. A plurality of conductive
lines such as a scan wiring S, a data wiring D, and a
power wiring V are electrically connected to the circuit
unit PC. Although it is not shown in FIG. 2, in addition to
the scan wiring S, the data wiring D, and the power wiring
V, a variety of conductive lines may be provided accord-
ing to a structure of the circuit unit PC.
[0019] Referring to FIG. 2, the circuit unit PC includes
a first TFT TR1 connected to the scan wiring S and the
data wiring D, a second TFT TR2 connected to the first
TFT TR1 and the power wiring V, and a capacitor Cst
connected to the first TFT TR1 and the second TFT TR2.
The first TFT TR1 functions as a switching transistor,
whereas the second TFT TR2 functions as a driving tran-

sistor. The second TFT TR2 is electrically connected to
a pixel electrode 221 through a via hole (not shown). In
FIG. 2, although the first and second TFTs TR1 and TR2
are shown as a P type, the present invention is not limited
thereto and at least one thereof may be N type. The
number of TFTs and capacitors are not limited to the
above description and two or more TFTs and one or more
capacitor may be combined according to the circuit unit
PC.
[0020] According to the present embodiment, the data
wiring D and the power wiring V surround the light-emit-
ting area 312. Also, a first dummy wiring M1 and a second
dummy wiring M2 surround the light-emitting area 312.
Thus, wirings are symmetrically arranged along the up,
down, left, and right sides of the light-emitting area 312.
[0021] The light-emitting area 312 is an area defined
by the data wiring D, the power wiring V, the first dummy
wiring M1, and the second dummy wiring M2. The light-
emitting area 312 includes an electroluminescent (EL)
layer EL and the pixel electrode 221. The pixel electrode
221 is formed under an EL layer EL, covers the whole
area of the light-emitting area 312, and is connected to
the circuit area 311 through the via hole. An opposite
electrode 222 covers the whole area of the circuit area
311 and the light-emitting area 312.
[0022] Referring now to FIG. 2, the light-emitting area
312 may have a rectangular or oblong shape. The light-
emitting area 312 includes a first major side 312a corre-
sponding to a long side of a rectangle or oblong shape
and a second major side 312b parallel to and separated
from the first major side 312a. The light-emitting area 312
also includes a first minor side 312c corresponding to a
short side of the rectangle or oblong shape and a second
minor side 312d parallel to and separated from the first
minor side 312c. The first and second minor sides 312c
and 312d are arranged perpendicular to the first and sec-
ond major sides 312a and 312b. Although the light-emit-
ting area 312 is illustrated as having an oblong or a rec-
tangular shape in FIG. 3, the present invention is in no
way so limited as the light-emitting area 312 may instead
have an oval shape surrounded by the first major side
312a, the second major side 312b, the first minor side
312c, and the second minor side 312d, which are imag-
inary. The circuit area 311 is separated diagonally from
the light-emitting area 312. The circuit area 311 and the
light-emitting area 312 are symmetrical about a point
where extension lines of the second major side 312b and
the first minor side 312c cross. For example, the circuit
area 311 is formed at a location where an outside area
where the light-emitting area 312 is not present with re-
spect to the extension line of the second major side 312b
of the light-emitting area 312, and an outside area where
the light-emitting area 312 is not present with respect to
the extension line of the first minor side 312c of the light-
emitting area 312, overlap each other. In other words,
assuming that the extension line of the second major side
312b is a y-axis, the extension line of the first minor side
312c is an x-axis, and a point where the x-axis and the
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y-axis meet is the origin, the circuit area 311 is arranged
at a location corresponding to the first quadrant and the
light emitting area is arranged at a location that corre-
sponds to the third quadrant.
[0023] However, the present embodiment is not limited
thereto as the circuit area 311 may instead be arranged
under the light-emitting area 312 so that the light-emitting
area 312 may be formed to indicate the circuit area 311.
[0024] In FIG. 1, the longer sides of the light-emitting
area 312 extend parallel to the y-axis, whereas the red
pixel Pr, the green pixel Pg, and the blue pixel Pb are
arranged in the x-axis direction, however, the present
invention is not limited thereto. For example, the long
sides of the light-emitting area 312 may instead extend
parallel to the x-axis whereas the red pixel Pr, the green
pixel Pg, and the blue pixel Pb may instead be arranged
in the y-axis direction. The shape and arrangement struc-
ture of the light-emitting area 312 and the pixels may be
diversely changed or modified by those having skill in the
art to which the present invention pertains without de-
parting from the scope of the invention.
[0025] Turning now to FIG. 3, FIG. 3 illustrates the
method of forming the EL layer EL by a solution deposi-
tion technique in one of the subpixels of FIG. 1. In the
solution deposition technique, the liquid material is sup-
plied to a defined area and is then dried to form a thin
film. Thus, when the liquid material is distributed to one
side, the thickness of the thin film may become non-uni-
form. For example, a solution deposition technique that
is a sort of a coating technique may include spin coating,
gravure coating, off-set coating, curtain coating, reverse
roll coating, slot-die coating, spray coating, nozzle coat-
ing, gap coating, dip coating, and air knife coating. A pat-
tern technique may include inkjet printing for forming a
film by supplying a liquid material through a nozzle, gra-
vure printing for transferring a pattern to an object to be
printed with a liquid material, off-set printing, screen print-
ing, nozzle printing, and electro-spray printing. Referring
to FIG. 3, the EL layer EL included in the light-emitting
area 312 is formed by an ink-jet printing technique. Ac-
cording to the ink-jet printing technique, a liquid material
for forming the EL layer EL is printed in the light-emitting
area 312 via a printing nozzle (not shown) to form a thin
film. The arrow illustrated in FIG. 3 indicates a moving
route of the printing nozzle. In the printing technique, the
liquid material is printed in a defined area and is then
dried to form a thin film. Thus, when the liquid material
is distributed to one side, the thickness of the thin film
may not be uniform.
[0026] According to the present embodiment, a struc-
ture such as the TFTs TR1 and TR2, the capacitor Cst,
and a via hole VH in which a step is generated is arranged
within the circuit area 311. In contrast, only wiring struc-
tures having the same height are arranged around the
light-emitting area 312. Thus, the liquid material is not
distributed to one side so that the EL layer EL having a
uniform thickness may be formed.
[0027] Also, in the present embodiment, the circuit ar-

ea 311 is formed diagonally from the light-emitting area
312. Accordingly, when the printing nozzle moves up and
down corresponding to the light-emitting area 312, the
circuit area 311 is arranged to be excluded from the
progress path of the printing nozzle. Thus, a problem that
the liquid material from the printing nozzle intrudes into
the circuit area 311 may be prevented.
[0028] Turning now to FIGS. 4 through 7, FIG. 4 is a
plan view of the circuit area and the light-emitting area
of FIG. 2, FIG. 5 is a cross-sectional view taken along
line I-I’ of FIG. 4, FIG. 6 is a cross-sectional view taken
along line II-II’ of FIG. 4 and FIG. 7 is a cross-sectional
view taken along line III-III’ of FIG. 4.
[0029] Referring to FIGS. 4-7, the scan wiring S is hor-
izontally arranged, whereas the power wiring V and the
data wiring D are vertically arranged. Although the scan
wiring S is not arranged adjacent to the light-emitting area
312, the power wiring V and the data wiring D are ar-
ranged adjacent to the light-emitting area 312.
[0030] According to the present embodiment, the pow-
er wiring V is parallel to the first major side 312a and is
outside of the first major side 312a of the light-emitting
area 312. The data wiring D is parallel to the second
major side 312b and is outside of the second major side
312b of the light-emitting area 312. The organic light-
emitting display device includes the first dummy wiring
M1 and the second dummy wiring M2. The first dummy
wiring M1 is parallel to the first minor side 312c and is
outside of the first minor side 312c of the light-emitting
area 312. The second dummy wiring M2 is parallel to the
second minor side 312d and is outside of the second
minor side 312d of the light-emitting area 312. The power
wiring V, the data wiring D, the first dummy wiring M1,
and the second dummy wiring M2 are formed on the
same plane and are characterized in that the heights and
widths thereof are all the same.
[0031] Thus, since the light-emitting area 312 is sur-
rounded by the wirings having the same step, when the
EL layer EL is formed by a solution deposition technique
in the light-emitting area 312, the liquid material is not
distributed to one side so that the EL layer EL may have
a uniform thickness.
[0032] The first dummy wiring M1 and the second dum-
my wiring M2 may not be electrically coupled to the power
wiring V or the data wiring D as illustrated in the drawings.
However, the present invention is not limited thereto and
the first dummy wiring M1 and the second dummy wiring
M2 may instead be electrically coupled to the power wir-
ing V or the data wiring D.
[0033] Referring now to FIG. 4, in the light-emitting ar-
ea 312 of an n-th subpixel, the power wiring V parallel to
the first major side 312a is connected to a circuit of an
(n-1)th subpixel that is not illustrated and has a reference
of Vn-1. The power wiring V connected to the circuit unit
311 of the n-th sub-pixel, which has a reference of Vn,
is arranged to the right of the data wiring D. The data
wiring D parallel to the second major side 312b is con-
nected to the circuit area 311 of the n-th subpixel. For
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convenience of explanation, the power wiring Vn-1 con-
nected to the circuit area of the (n-1)th subpixel and the
power wiring Vn connected to the circuit area 311 of the
n-th subpixel are interchangeably described herein un-
less there is any special reason to prevent the inter-
changeable description.
[0034] Referring now to FIG. 5, FIG. 5 is a cross-sec-
tional view taken along line I-I’ of FIG. 4 which illustrates
in detail the circuit area 311 of FIG. 4. Referring to FIG.
5, a buffer layer 211 is formed on a substrate 1. The first
TFT TR1, the capacitor Cst, and the second TFT TR2
are formed on and above the buffer layer 211.
[0035] First, a first semiconductor active layer 212a
and a second semiconductor active layer 212b are
formed on the buffer layer 211. The buffer layer 211 pre-
vents intrusion of foreign materials and planarizes a sur-
face of the substrate 1. The buffer layer 211 may be made
out of a variety of materials, for example, inorganic ma-
terials such as silicon oxide, silicon nitride, silicon oxyni-
tride, aluminum oxide, aluminum nitride, titanium oxide,
or titanium nitride, organic materials such as polyimide,
polyester, or acryl, or a delocation thereof. The buffer
layer 211 is not an essential element and may be omitted
if necessary.
[0036] The first semiconductor active layer 212a and
the second semiconductor active layer 212b may be
made out of polycrystal silicon, however the present in-
vention is not limited thereto and the first semiconductor
active layer 212a and the second semiconductor active
layer 212b may instead be made out of an oxide semi-
conductor, for example, a G-I-Z-O layer [(In2O3)a
(Ga2O3)b(ZnO)c layer] where "a", "b", and "c" are real
numbers respectively satisfying the conditions that a≥0,
b≥0, and c>0. When the first semiconductor active layer
212a and the second semiconductor active layer 212b
are made out of an oxide semiconductor, light transmis-
sivity may be further increased.
[0037] A gate insulation layer 213 is formed on the buff-
er layer 211 to cover the first semiconductor active layer
212a and the second semiconductor active layer 212b.
A first gate electrode 214a and a second gate electrode
214b are formed on the gate insulation layer 213.
[0038] An interlayer insulation layer 215 is formed on
the gate insulation layer 213 to cover the first gate elec-
trode 214a and the second gate electrode 214b. A first
source electrode 216a and a first drain electrode 217a,
and a second source electrode 216b and a second drain
electrode 217b are formed on the interlayer insulation
layer 215 and respectively contact the first semiconduc-
tor active layer 212a and the second semiconductor ac-
tive layer 212b via contact holes. The first and second
source electrodes 216a and 216b, and the first and sec-
ond drain electrodes 217a and 217b may be made out
of Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, or Ca and a
compound thereof, or a transparent conductive body,
such as ITO, IZO, ZnO, or In2O3.
[0039] Referring to FIG. 3 and 5, the scan wiring S may
be formed simultaneously with the first gate electrode

214a and the second gate electrode 214b. The data wir-
ing D is formed simultaneously with the first source elec-
trode 216a and is connected to the first source electrode
216a. The n-th power wiring Vn is formed simultaneously
with the second source electrode 216b and is connected
to the second source electrode 216b. Although it is not
illustrated, the (n-1)th power wiring Vn-1 is connected to
a source electrode of a TFT included in the (n-1)th sub-
pixel.
[0040] The capacitor Cst includes an upper electrode
220b and a lower electrode 220a. The lower electrode
220a is formed simultaneously with the first gate elec-
trode 214a and the second gate electrode 214b. Also,
the upper electrode 220b is formed simultaneously with
the first drain electrode 217a. The upper electrode 220b
is connected to the n-th power wiring Vn. Although it is
not illustrated, the (n-1)th power wiring Vn-1 is connected
to an upper electrode of a capacitor included in the (n-1)
th subpixel.
[0041] The structures of the first TFT TR1, the capac-
itor Cst, and the second TFT TR2 are not limited to the
above descriptions and a variety of structures for a TFT
and a capacitor may be employed. For example, although
the first TFT TR1 and the second TFT TR2 each have a
top gate configuration, they may instead have a bottom
gate configuration in which the first gate electrode 214a
and the second gate electrode 214b are respectively ar-
ranged under the first semiconductor active layer 212a
and the second semiconductor active layer 212b. In ad-
dition, all applicable TFT structures may be employed
therefor.
[0042] A passivation layer 218 covers the first TFT
TR1, the capacitor Cst, and the second TFT TR2. The
passivation layer 218 may be a single or a plurality of
insulation layers. The passivation layer 218 may be made
out of an inorganic material and/or an organic material.
[0043] As illustrated in FIG. 5, the pixel electrode 221
is formed in the light-emitting area 312 and does not over-
lap the first TFT TR1, the capacitor Cst, or the second
TFT TR2. The pixel electrode 221 is connected to the
second drain electrode 217b of the second TFT TR2
through the via hole VH formed in the passivation layer
218. According to the present embodiment, the via hole
VH is characteristically formed in the circuit area 311.
The pixel electrode 221 is formed in each subpixel as an
independent island shown in FIG. 1.
[0044] A pixel defining layer 219 is formed on the pas-
sivation layer 218 to cover an edge of the pixel electrode
221. The EL layer EL and the opposite electrode 222 are
sequentially deposited on the pixel electrode 221. The
opposite electrode 222 covers all of the light-emitting ar-
ea 312 and the circuit area 311.
[0045] A low molecular weight or polymer organic layer
may be used as the EL layer EL. When a low molecular
weight organic layer is used, a hole injection layer (HIL),
a hole transport layer (HTL), an emission layer (EML),
an electron transport layer (ETL), and an electron injec-
tion layer (EIL) are deposited in a single or a combined
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structure. A variety of materials, such as copper phthalo-
cyanine (CuPc), N,N’-Di(naphthalene-1-yl)-N,N’-diphe-
nyl-benzidine (NPB), or tris-8-hydroxyquinoline alumi-
num (Alq3), may be used as the organic material. Ac-
cording to the present invention, the low molecular weight
organic layer may be formed by a printing technique. The
HIL, HTL, ETL, and EIL are common layers and may be
commonly applied to red, green, and blue pixels.
[0046] The pixel electrode 221 may function as an an-
ode electrode, whereas the opposite electrode 222 may
function as a cathode electrode, however polarities of
the pixel electrode 221 and the opposite electrode 222
may be opposite thereto and still be within the scope of
the present invention.
[0047] The pixel electrode 221 is formed at a location
corresponding to the light-emitting area 312 in each sub-
pixel and is larger than the light-emitting area 312. Also,
the pixel electrode 221 may be larger than an area where
the EL layer EL is formed. The opposite electrode 222 is
formed as a common electrode to cover all subpixels.
[0048] According to the present embodiment, the pixel
electrode 221 may be a reflection electrode and the op-
posite electrode 222 may be a transparent electrode.
With such an arrangement, the pixel electrode 221 may
include a reflection layer made out of Ag, Mg, Al, Pt, Pd,
Au, Ni, Nd, Ir, Cr, Li, Ca, or a compound thereof, and
ITO, IZO, ZnO, or In2O3 having a higher work function
and the opposite electrode 222 may be made out of metal
having a low work function, such as Ag, Mg, Al, Pt, Pd,
Au, Ni, Nd, Ir, Cr, Li, Ca, or a compound thereof. In a top
emission type in which an image is produced in a direction
toward the opposite electrode 222, the opposite elec-
trode 222 may be a thin film in order to increase trans-
missivity, however the present embodiment is not limited
thereto. For example, in the case of a bottom emission
type in which an image is produced in a direction toward
the substrate 1, the opposite electrode 222 may be a
reflection electrode and the pixel electrode 221 may be
a transparent electrode. Also, in the case of a dual- emis-
sion type, both of the pixel electrode 221 and the opposite
electrode 222 may be transparent electrodes.
[0049] Turning now to FIG. 6, FIG. 6 is a cross-sec-
tional view taken along line II-II’ of FIG. 4, which illustrates
in detail the light-emitting area 312 of FIG. 4 and the
vicinity thereof. In FIG. 6, descriptions on the constituent
elements having the same functions as those described
in FIG. 5 will be omitted herein.
[0050] Referring now to FIG. 6, the buffer layer 211 is
formed on the substrate 1. The gate insulation layer 213
is formed on the buffer layer 211. The interlayer insulation
layer 215 is formed on the gate insulation layer 213. The
power wiring V and the data wiring D are formed on the
interlayer insulation layer 215. In detail, the power wiring
V illustrated in FIG. 6 is the (n-1)th power wiring Vn-1 of
FIG. 4.
[0051] In FIG. 2, the power wiring Vn-1 is formed to
the outside of the first major side 312a of the light-emitting
area 312 and is parallel to the first major side 312a. The

data wiring D is formed to the outside of the second major
side 312b of the light-emitting area 312 and is parallel to
the second major side 312b. The power wiring V and the
data wiring D are separated from each other by the light-
emitting area 312. The power wiring V and the data wiring
D define the left and right sides of the light-emitting area
312 while forming a step. The power wiring V and the
data wiring D are formed on the same plane as the first
source electrode 216a, the first drain electrode 217a, the
second source electrode 216b and the second drain elec-
trode 217b.
[0052] As described above with reference to FIG. 5,
since the data wiring D is formed simultaneously with the
first source electrode 216a, the data wiring D may be
made out of the same material and be arranged on the
same plane as the first source electrode 216a. Also, since
the power wiring V is formed simultaneously with the sec-
ond source electrode 216b, the power wiring V may be
made out of the same material and be arranged on the
same plane as the second source electrode 216b. Thus,
the data wiring D and the power wiring V may be made
out of Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, or Ca and
a compound thereof, or a transparent conductive material
such as ITO, IZO, ZnO, or In2O3.
[0053] The height Dd of the data wiring D and the
height Vd of the power wiring V are the same. Accord-
ingly, the steps of structures around the light-emitting ar-
ea 312 are formed the same so that, when the EL layer
EL is formed by a printing technique, the EL layer EL may
have a uniform thickness. The width Dw of the data wiring
D and the width Vw of the power wiring V are also the
same.
[0054] Next, the passivation layer 218 covers the pow-
er wiring V and the data wiring D. The pixel electrode 221
is formed on the passivation layer 218 at a location cor-
responding to the light-emitting area 312, as illustrated
in FIG. 6. The pixel electrode 221 may be formed to be
greater than the size of the light-emitting area 312.
[0055] The pixel defining layer 219 is formed on the
passivation layer 218 to cover the edge of the pixel elec-
trode 221. A thin pixel defining layer or a thin passivation
layer may be used as the pixel defining layer 219 or the
passivation layer 218 to reveal a step in thickness among
the data wiring D, the power wiring V, the first dummy
wiring M1, and the second dummy wiring M2, but the
present invention is not limited thereto.
[0056] The EL layer EL, including an organic light emit-
ting layer, is formed on the pixel electrode 221 by a print-
ing technique. The opposite electrode 222 is sequentially
deposited on the EL layer EL. The opposite electrode
222 covers all of the light-emitting area 312 and the area
around the light-emitting area 312 where the wirings are
formed.
[0057] Turning now to FIG. 7, FIG. 7 is a cross-sec-
tional view taken along line III-III’ of FIG. 4 which illus-
trates in detail the light-emitting area 312 of FIG. 4 and
the vicinity thereof. In FIG. 7, descriptions of the constit-
uent elements having the same functions as those de-
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scribed in FIG. 5 will be omitted herein.
[0058] Referring now to FIG. 7, the buffer layer 211 is
formed on the substrate 1, the gate insulation layer 213
is formed on the buffer layer 211 and the scan wiring S
is formed on the gate insulation layer 213. The scan wir-
ing S may be formed simultaneously with the formation
of the first and second gate electrodes 214a and 214b.
The interlayer insulation layer 215 is formed on the gate
insulation layer 213. The first dummy wiring M1 and the
second dummy wiring M2 are formed on the interlayer
insulation layer 215.
[0059] In FIG. 4, the first dummy wiring M1 is formed
on the outside of the first minor side 312c of the light-
emitting area 312 and is parallel to the first minor side
312c. The second dummy wiring M2 is formed on the
outside of the second minor side 312d of the light-emitting
area 312 and is parallel to the second minor side 312d.
The first dummy wiring M1 and the second dummy wiring
M2 are separated from each other by the light-emitting
area 312. The first dummy wiring M1 and the second
dummy wiring M2 define the upper and lower sides of
the light-emitting area 312 while forming a step. The first
dummy wiring M1 and the second dummy wiring M2 are
formed on the same plane as the data wiring D and the
power wiring V while being separated from the data wiring
D and the power wiring V.
[0060] The first dummy wiring M1 and the second dum-
my wiring M2 may be formed simultaneously with the
data wiring D, the power wiring V, the source and drain
electrodes 216a, 216b, 217a, and 217b. Thus, the first
dummy wiring M1 and the second dummy wiring M2 may
be made out of Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, Li,
or Ca and a compound thereof, or a transparent conduc-
tive material such as ITO, IZO, ZnO, or In2O3.
[0061] The height M1d of the first dummy wiring M1
and the height M2d of the second dummy wiring M2 are
the same. Also, the height M1d of the first dummy wiring
M1 and the height M2d of the second dummy wiring M2
are the same as the height Dd of the data wiring D and
the height Vd of the power wiring V. Accordingly, when
the EL layer EL is formed by a printing technique, the EL
layer EL may have a uniform thickness throughout with-
out being skewed to one side. In addition, the width M1w
of the first dummy wiring M1, the width M2w of the second
dummy wiring M2, the width Dw of the data wiring D and
the width Vw of the power wiring V are all the same.
[0062] Next, the passivation layer 218 covers the first
dummy wiring M1 and the second dummy wiring M2. The
pixel electrode 221 is formed on the passivation layer
218 at a location corresponding to the light-emitting area
312, as illustrated in FIG. 7. The pixel electrode 221 ex-
tends over the passivation layer 218 covering the upper
portion of the first dummy wiring M1. Referring to FIG. 7,
the pixel electrode 221 surrounds the upper portion and
part of a side surface of the first dummy wiring M1. As
the pixel electrode 221 extends over the upper portion
of the first dummy wiring M1, the pixel electrode 221 may
be electrically connected to the second TFT TR2 of the

circuit area 311 through the via hole VH located in the
circuit area 311.
[0063] As a result, since the pixel electrode 221 ex-
tends to cover the upper portion of the first dummy wiring
M1, the via hole VH may be in the circuit area 311. Since
the via hole VH is not in the light-emitting area 312, even
when the liquid material for the EL layer EL is printed on
the light-emitting area 312, the liquid material is not
skewed to one side so that the EL layer EL having a
uniform thickness may be formed.
[0064] The pixel defining layer 219 is formed on the
passivation layer 218 to cover the edge of the pixel elec-
trode 221 and the portion of the pixel electrode 221 that
covers the first dummy wiring M1. The EL layer EL, in-
cluding an organic light emitting layer, and the opposite
electrode 222 are sequentially deposited on the pixel
electrode 221.
[0065] The opposite electrode 222 is sequentially de-
posited on the EL layer EL. The opposite electrode 222
covers all of the light-emitting area 312 and the area
around the light-emitting area 312 where the wirings are
formed.
[0066] When the EL layer EL is formed by a printing
technique, and not by a delocation technique, the sur-
rounding structure of the EL layer EL is required to have
a shape that may prevent the liquid material for the EL
layer EL from skewing to one side while the liquid material
is being dried and after the printing in the light-emitting
area 312.
[0067] According to the present embodiment, since the
data wiring D, the power wiring V, the first dummy wiring
M1, and the second dummy wiring M2 having the same
height and width are formed on the same layer and
formed around the light-emitting area 312, the step
around the light-emitting area 312 is the same. Thus,
even when the liquid material for the EL layer EL is sup-
plied onto the pixel electrode 221 by a printing technique,
the EL layer having a uniform thickness may be formed
without the liquid material being distributed or skewed to
one side.
[0068] Finally, the opposite electrode 222 covers all of
the light-emitting area 312 and the area around the light-
emitting area 312 where the wirings are formed.
[0069] As illustrated in FIGS. 6 and 7, in the organic
light-emitting display device according to the present em-
bodiment, characteristically, the pixel defining layer 219
is formed on the data wiring D, the power wiring V, the
first dummy wiring M1, and the second dummy wiring
M2, and a top surface of the pixel defining layer 219 that
corresponds to each of the first wiring, the second wiring,
the first dummy wiring and the second dummy wiring are
all arranged in the same plane that is parallel to the sub-
strate. In other words, the extension lines that imaginarily
extend from the upper surface of the pixel defining layer
219 corresponding to the data wiring D, the power wiring
V, the first dummy wiring M1, and the second dummy
wiring M2 substantially meet with one another.
[0070] The above-described characteristics may be
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satisfied when the first dummy wiring M1 and the second
dummy wiring M2 are formed on the same layer as the
data wiring D and the power wiring V and the data wiring
D, the power wiring V, the first dummy wiring M1, and
the second dummy wiring M2 have the same height
(thickness). However, the present invention is not limited
thereto as the first dummy wiring M1 and the second
dummy wiring M2 may not be formed on the same layer
as the data wiring D and the power wiring V. For example,
the first dummy wiring M1 and the second dummy wiring
M2 may be formed on the same layer as the scan wiring
S. In this case, the first dummy wiring M1, the second
dummy wiring M2, the data wiring D and the power wiring
V may all not have the same height (thickness), and the
thickness of the first dummy wiring M1 and the second
dummy wiring M2 may be greater or less than that of the
data wiring D and the power wiring V. This is because
the variation in thickness between dummies M1/M2 and
wires D/V compensate for the dummies M1/M2 being
arranged on a different layer than wires D/V. As a result,
top surfaces of first dummy wiring M1, second dummy
wiring M2, data wiring D and power wiring V can be ar-
ranged in the same plane that is parallel to a top surface
of the substrate. In other words, each of these top sur-
faces is parallel to a top surface of the substrate and is
equidistant from the top surface of the substrate. And
because the layers formed on top of first dummy wiring
M1, second dummy wiring M2, data wiring D and power
wiring V have uniform thicknesses, the extension lines
that imaginarily extend from the upper surface of the pixel
defining layer 219 corresponding to the data wiring D,
the power wiring V, the first dummy wiring M1, and the
second dummy wiring M2 may substantially meet with
one another.
[0071] Although the scan wiring S is arranged on op-
posite sides of the light-emitting area 312, the scan wiring
S is not directly adjacent to the light-emitting area 312
as structures such as the transistors TR1 and TR2 and
the capacitor Cst are arranged between the scan wiring
S and the light-emitting area 312. However, according to
the present embodiment, the first dummy wiring M1 and
the second dummy wiring M2 are characteristically ar-
ranged to be directly adjacent to the light-emitting area
312 on opposite sides of the light-emitting area 312. That
is, since no other structure is formed between each of
the first dummy wiring M1 and the second dummy wiring
M2 and the light-emitting area 312, the first dummy wiring
M1 and the second dummy wiring M2 may cause the EL
layer EL to have a uniform thickness when produced in
the light-emitting area 312 by a solution deposition tech-
nique.
[0072] As described above, according to the present
invention, by forming wirings having the same height and
width around the light-emitting area, the thickness of the
EL layer formed by a printing technique may be main-
tained constant.
[0073] Also, since the circuit area including a via hole
is arranged outside a progress path of a printing nozzle

used to produce the EL layer, the structure that may affect
the thickness of the EL layer is excluded from the light-
emitting area so that an EL layer having a constant thick-
ness may be formed.
[0074] While this invention has been particularly
shown and described with reference to exemplary em-
bodiments thereof, it will be understood by those skilled
in the art that various changes in form and details may
be made therein without departing from the scope of the
invention as defined by the appended claims.

Claims

1. An organic light-emitting display device, comprising:

a substrate including a light-emitting area (312)
and a circuit area (311), the circuit area including
a thin film transistor, the light-emitting area in-
cluding an electroluminescent layer EL;
first wiring D arranged corresponding to a first
side of the light-emitting area;
second wiring V arranged corresponding to a
second side of the light-emitting area opposite
the first side;
first dummy wiring M1 arranged corresponding
to a third side of the light-emitting area adjacent
to the first side;
second dummy wiring M2 arranged correspond-
ing to a fourth side of the light-emitting area op-
posite the third side; and
a pixel defining layer (219) arranged on the first
wiring, the second wiring, the first dummy wiring
and the second dummy wiring, wherein at least
one of the first wiring, the second wiring, the first
dummy wiring and the second dummy wiring are
electrically connected to the circuit area, where-
in top surfaces of the pixel defining layer that
correspond to each of the first wiring, the second
wiring, the first dummy wiring and the second
dummy wiring lie in the same plane that is par-
allel to the substrate.

2. The organic light-emitting display device of claim 1,
wherein the light-emitting area is rectangular or ob-
long.

3. The organic light-emitting display device of claim 1
or 2, wherein the first dummy wiring or the second
dummy wiring is electrically coupled to the first wiring
or the second wiring.

4. The organic light-emitting display device of claim 1
or 2, wherein the first dummy wiring and the second
dummy wiring are not electrically coupled to the first
wiring and the second wiring.

5. The organic light-emitting display device of any one
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of the preceding claims, wherein the heights and/or
widths of the first wiring, the second wiring, the first
dummy wiring and the second dummy wiring are all
identical.

6. The organic light-emitting display device of any one
of the preceding claims, wherein the circuit area is
arranged at a location where a first area and a sec-
ond area overlap, the first area being arranged on
the opposite side of an extension line of the third side
of the light-emitting area to the light-emitting area,
and the second area being arranged on the opposite
side of an extension line of the second side of the
light-emitting area to the light emitting area.

7. The organic light-emitting display device of any one
of the preceding claims, wherein the thin film tran-
sistor comprises:

an active layer arranged on the substrate;
a gate insulation layer covering the active layer;
a gate electrode arranged on the gate insulation
layer and corresponding to the active layer;
an interlayer insulation layer covering the gate
electrode; and
a source electrode and a drain electrode ar-
ranged on the interlayer insulation layer, the
source electrode and the drain electrode being
insulated from the gate electrode and being
electrically connected to the active layer.

8. The organic light-emitting display device of claim 7,
further comprising:

a passivation layer covering the source elec-
trode and the drain electrode; and
a pixel electrode arranged on the passivation
layer, wherein the pixel electrode is connected
to one of the source electrode and the drain elec-
trode through a via hole arranged in the passi-
vation layer and within the circuit area.

9. The organic light-emitting display device of claim 7
or 8, wherein the first wiring, the second wiring, the
first dummy wiring and the second dummy wiring are
arranged on the same layer as the source electrode
and the drain electrode of the thin film transistor.

10. The organic light-emitting display device of any one
of claims 1 to 6, further comprising:

a gate insulation layer arranged on the sub-
strate; and
an interlayer insulation layer covering the gate
insulation layer, wherein the first wiring and the
second wiring are parallel to each other, ar-
ranged on the interlayer insulation layer, and
spaced-apart from each other by the light-emit-

ting area, wherein a passivation layer is further
arranged between the first wiring, the second
wiring and the pixel defining layer.

11. The organic light-emitting display device of claim 10,
further comprising:

a pixel electrode arranged on the passivation
layer between the first wiring and the second
wiring, the electroluminescent layer being ar-
ranged on the pixel electrode, the electrolumi-
nescent layer having a uniform thickness and
including an organic light-emitting layer; and
an opposite electrode arranged on the electro-
luminescent layer, wherein the light-emitting ar-
ea is defined by the first wiring and the second
wiring.

12. The organic light-emitting display device of any one
of claims 1 to 6, further comprising:

a gate insulation layer arranged on the sub-
strate; and
an interlayer insulation layer covering the gate
insulation layer, the first dummy and the second
dummy being arranged on the interlayer insula-
tion layer and being arranged separately from
and parallel to each other with respect to the
light-emitting area, wherein a passivation layer
is further arranged between the first dummy wir-
ing, the second dummy wiring and the pixel de-
fining layer.

13. The organic light-emitting display device of claim 12,
further comprising:

a pixel electrode arranged on the passivation
layer between the first dummy wiring and the
second dummy wiring, the electroluminescent
layer being arranged on the pixel electrode, the
electroluminescent layer having a uniform thick-
ness, being produced by solution deposition
process and including an organic light emitting
layer; and
an opposite electrode arranged on the electro-
luminescent layer, wherein the light-emitting ar-
ea is defined by the first dummy wiring and the
second dummy wiring.

14. The organic light-emitting display device of claim 13,
wherein the pixel electrode arranged on the passi-
vation layer also covers an upper portion of the first
dummy wiring, surrounds the upper portion of the
first dummy wiring as well as part of a side surface
of the first dummy wiring.

15. The organic light-emitting display device of any one
of the preceding claims, wherein the first dummy wir-
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ing and the second dummy wiring are comprised of
a same material as that of one of the first wiring and
the second wiring.
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