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ORGANIC LIGHT-EMITTING DIODE
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2015-0011566 filed in the
Korean Intellectual Property Office on Jan. 23, 2015, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology generally relates to an
organic light-emitting diode display and a manufacturing
method thereof.

[0004] 2. Description of the Related Technology

[0005] Organic light-emitting diode (OLED) displays have
favorable characteristics such as wide viewing angles, excel-
lent contrast ratios, and rapid refresh rates compared to liquid
crystal displays (LCDs).

[0006] An OLED display panel includes pad electrodes to
be connected with an external mounted component such as a
driving integrated circuit (IC).

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0007] One inventive aspect relates to an OLED display
including a pad portion which is not corroded without a
cladding process and a manufacturing method thereof.
[0008] Another aspect is a manufacturing method of the
OLED display including: stacking a data electrode layer;
forming a source electrode, a drain electrode, and a pad elec-
trode by patterning the data electrode layer; stacking a first
organic insulating layer on the source electrode, the drain
electrode, and the pad electrode; forming a via hole corre-
sponding to the source electrode or the drain electrode in the
first organic insulating layer by using a one tone mask; form-
ing an OLED of which an anode is electrically connected to
the source electrode or the drain electrode and including an
organic emission layer and a cathode; and etching a portion of
the first organic insulating layer covering the pad electrode
and a remaining organic material.

[0009] The forming of the OLED can include: forming the
anode; stacking and etching a second organic insulating layer
so that the anode is exposed; stacking the organic emission
layer on the anode; and stacking the cathode on the organic
emission layer and the second organic insulating layer.
[0010] Inthe forming ofthe via hole, the portion of the first
organic insulating layer covering the pad electrode can be
maintained.

[0011] When the organic emission layer is formed, the
remaining organic material can be formed on a seal line
region and on the portion of the first organic insulating layer
covering the pad electrode.

[0012] In the etching, a difference between a height of the
first organic insulating layer around the pad electrode and a
height of the pad electrode can be 1.5 pm or less.

[0013] In the etching, the first organic insulating layer can
be etched so that the height of the first organic insulating layer
around the pad electrode is smaller than the height of the pad
electrode, and the pad electrode can be projected.

[0014] An etching method used in the etching can be dry
etching.
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[0015] The dry etching can be plasma etching.

[0016] Another aspect is a method of manufacturing an
organic light-emitting diode (OLED) display, comprising:
forming a data electrode layer; patterning the data electrode
layer so as to form a source electrode, a drain electrode, and
a pad electrode; forming a first organic insulating layer over
the source, drain and pad electrodes; forming a via hole
corresponding to the source electrode or the drain electrode in
the first organic insulating layer via a one tone mask; forming
an OLED including i) an anode electrically connected to the
source electrode or the drain electrode, ii) an organic emis-
sion layer and iii) a cathode; and etching a first portion of the
first organic insulating layer formed over the pad electrode
and a second portion of the organic emission layer formed
over the pad electrode.

[0017] In the above method, the forming of the OLED
includes: forming the anode; forming a second organic insu-
lating layer; etching a portion of the second organic insulating
layer so that the anode is exposed via the etched portion;
forming the organic emission layer over the anode; and form-
ing the cathode over the organic emission layer and the sec-
ond organic insulating layer.

[0018] In the above method, the forming of the via hole
includes maintaining the first portion.

[0019] In the above method, the second portion is formed
over a seal line region and the first portion.

[0020] In the above method, the difference between the
height of the first organic insulating layer around the pad
electrode and the height of the pad electrode is about 1.5 pm
or less.

[0021] In the above method, the first organic insulating
layer is etched such that the height of the first organic insu-
lating layer around the pad electrode is less than the height of
the pad electrode.

[0022] In the above method, the etching includes dry etch-
ing.

[0023] In the above method, the dry etching includes
plasma etching.

[0024] Theabove method further comprises forming a driv-

ing integrated circuit over the pad electrode and the first
portion.

[0025] Another aspect is an organic light-emitting diode
(OLED) display, comprising: a substrate including a display
area and a non-display area surrounding the display area;
source and drain electrodes formed over the display area; a
pad electrode formed over the non-display area; a first organic
insulating layer formed over the source electrode and con-
tacting the drain and pad electrodes: and a via hole corre-
sponding to the source or drain electrode formed in the first
organic insulating layer.

[0026] In the above OLED display, the forming of the
OLED includes: an anode electrically connected to the source
or drain electrode; an organic emission layer formed over the
anode; a second organic insulating layer formed over the
anode and the first organic insulating layer; and a cathode
formed over the organic emission layer and the second
organic insulating layer.

[0027] In the above OLED display, the second portion is
formed over a seal line region located between the display
area and the non-display area.

[0028] In the above OLED display, the difference between
the height of the first organic insulating layer around the pad
electrode and the height of the pad electrode is about 1.5 pm
or less.
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[0029] In the above OLED display, the height of the first
organic insulating layer around the pad electrode is less than
the height of the pad electrode.

[0030] The above OLED display further comprises a driv-
ing integrated circuit formed over the pad electrode and a
portion of the first organic insulating layer contacting the pad
electrode.

[0031] Another aspect is a method of manufacturing an
organic light-emitting diode (OLED) display, comptising:
forming source, drain and pad electrodes; forming a first
organic insulating layer over the source, drain and pad elec-
trodes; forming a via hole corresponding to the source or
drain electrode in the first organic insulating layer via a one
tone mask; and etching a first portion of the first organic
insulating layer formed over the pad electrode and a second
portion of the organic emission layer formed over the pad
electrode.

[0032] The above method further comprises forming an
OLED, wherein the forming of the OLED includes: forming
an anode; forming a second organic insulating layer; etching
a portion of the second organic insulating layer so the anode
is exposed via the etched portion; forming an organic emis-
sion layer over the anode; and forming a cathode over the
organic emission layer and the second organic insulating
layer.

[0033] In the above method, the forming of the via hole
includes maintaining the first portion.

[0034] In the above method, the second portion is formed
over a seal line region and the first portion.

[0035] In the above method, the difference between the
height of the first organic insulating layer around the pad
electrode and the height of the pad electrode is about 1.5 pm
or less.

[0036] According to at least one of the disclosed embodi-
ments, it is possible to provide an OLED display including a
pad portion which does not corrode without a cladding pro-
cess and a manufacturing method thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG.1is a diagram illustrating a display panel of an
OLED display according to an exemplary embodiment of the
described technology.

[0038] FIG. 21isa cross-sectional view of the display panel
of FIG. 1 taken along lines A-A', B-B', and C-C".

[0039] FIGS. 3A, 3B, 3C and 3D are diagrams for describ-
ing a manufacturing method of the OLED display of FIG. 1.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0040] Generally, a pad electrode for an OLED display is
formed of a conductive material (Mo/Al/Mo) having low
resistance but low resistance to corrosion. A low corrosive
metal such as indium tin oxide (ITO) and indium zinc oxide
(1Z0) is clad on the pad electrode. As a result, in wet, clean-
ing, and like process steps which are performed after forming
the pad electrode, the corrosion can be prevented.

[0041] However, cladding requires use of an additional
mask and a resultant increase in manufacturing cost.

[0042] The described technology will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments are shown. As those
skilled in the art would realize, the described embodiments

Jul. 28, 2016

can be modified in various different ways, all without depart-
ing from the spirit or scope of the described technology.
[0043] 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 is referred to as being “on”
another element, it can be directly on the other element or
intervening elements can also be present. In contrast, when an
element is referred to as being “directly on” another element,
there are no intervening elements present. In this disclosure,
the term “substantially” includes the meanings of completely,
almost completely or to any significant degree under some
applications and in accordance with those skilled in the art.
Moreover, “formed on” can also mean “formed over.” The
term “connected” can include an electrical connection.
[0044] FIG. 1is a diagram illustrating a display panel of an
OLED display according to an exemplary embodiment. FIG.
2is a cross-sectional view of the display panel of FIG. 1 taken
along lines A-A', B-B', and C-C".

[0045] Referring to FIGS. 1 and 2, the display panel
includes a first substrate 100, a second substrate 200, a driving
1C 300, and a flexible printed circuit (FPC) 400.

[0046] The first substrate 100 is a substrate on which a
plurality of OLEDs and corresponding thin film transistors
are formed, and can be formed of a plastic material such as
glass or polyimide and the like.

[0047] A buffer layer 110 is stacked on the first substrate
100. The buffer layer 110 can be formed of an inorganic
material such as silicon oxide (SiOx) and silicon nitride
(SiNx) and can be a single layer or a multilayer.

[0048] The buffer layer 110 serves to prevent impurity,
oxygen, moisture, and the like from permeating the surface.
The buffer layer 110 also planarizes the surface.

[0049] The semiconductor layer 120 is stacked on the
buffer layer 110. The semiconductor layer 120 can be formed
of polycrystalline silicon, and include a channel region, a
source region, and a drain region.

[0050] The channel region can be formed of polysilicon on
which impurity is not doped, that is, an intrinsic semiconduc-
tor, and the source region and the drain region can be formed
at both sides of the channel region and impurity semiconduc-
tors in which impurities are doped.

[0051] A gate insulating layer 130 is stacked on the semi-
conductor layer 120. The gate insulating layer 130 can be
formed of an inorganic material such as silicon oxide (SiOx)
and silicon nitride (SiNx) and can be a single layer or a
multilayer.

[0052] The gate electrode 140 is formed to correspond to
the channel region of the semiconductor layer 120, on the gate
insulating layer 130. The gate electrode 140 can be formed of
a single or two or more kinds of conductive materials.
[0053] An interlayer insulating layer 150 is stacked on the
gate electrode 140. The interlayer insulating layer 150 can be
formed of an inorganic material such as silicon oxide (SiOx)
and silicon nitride (SiNx) and can be configured by a single
layer or a multilayer.

[0054] Via holes exposing the source region and the drain
region of the semiconductor layer 120, respectively, are
formed in the interlayer insulating layer 150 and the gate
insulating layer 130.

[0055] Ontheinterlayer insulating layer 150, a source elec-
trode 161 connected to the source region through the via hole
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and a drain electrode 162 connected to the drain region
through the via hole are formed.

[0056] Further, referring to a cross section taken along line
C-C, the pad electrode 163 is formed on the interlayer insu-
lating layer 150.

[0057] The source electrode 161, the drain electrode 162,
and the pad electrode 163 can be formed of the same conduc-
tive material, and copper (Cu), aluminum (Al), molybdenum
(Mo), chromium (Cr), titanium (Ti), and the like or alloys
thereof can be formed in a single-layered or multilayered
structure.

[0058] A first organic insulating layer 170 is stacked on the
source electrode 161 and the drain electrode 162. The first
organic insulating layer 170 is formed around the pad elec-
trode 163.

[0059] The first organic insulating layer 170 can include a
photoresist.
[0060] The first organic insulating layer 170 includes a via

hole exposing the drain electrode 162.

[0061] Depending on whether the thin film transistor is a P
typeoranN type, a viahole exposing the source electrode 161
rather than the drain electrode 162 can be formed.

[0062] On the first organic insulating layer 170, an anode
180 of the OLED is formed. On the anode 180, an organic
emission layer 181 and a cathode 182 are sequentially stacked
to form the OLED.

[0063] Insome embodiments, the anode 180 is formed on
the first organic insulating layer 170, but is not limited
thereto.

[0064] For example, the anode 180 is patterned once and
formed with the same metal as the source electrode 161 and
the drain electrode 162, and in this case, the anode 180 is
formed on the gate insulating layer 130 or on the interlayer
insulating layer 150.

[0065] As another example, the anode 180 is patterned once
and formed with the same metal as the gate electrode 140.
[0066] Further, depending on an applied voltage, the layout
of the anode 180 and the cathode 182 can be reversed.
[0067] Accordingly, in the described technology, there is
no limitation on a stacking structure for electric connection
between the OLED and the thin film transistor.

[0068] The anode 180 can be formed of a transparent con-
ductive material such as indium tin oxide (ITO), indium zinc
oxide (IZO), zinc oxide (ZnO), or indium oxide (In,0;), ora
reflective metal such as lithium (Li), calcium (Ca), lithium
fluoride/calcium (LiF/Ca), lithium fluoride/aluminum (LiF/
Al), aluminum (Al), silver (Ag), magnesium (Mg), or gold
(Auw).

[0069] The second organic insulating layer 190 surrounds
an edge of the anode 180 and is formed on the first organic
insulating layer 170. The second organic insulating layer 190
is called a pixel defining layer partitioning a light emission
area of the OLED.

[0070] The second organic insulating layer 190 can be
formed by resin such as polyacrylates or polyimides.

[0071] The organic emission layer 181 is formed on the
anode 180 which is the light emission area partitioned by the
second organic insulating layer 190.

[0072] The organic emission layer 181 can include a single
layer or a multilayer including one or more of an emission
layer, a hole-injection layer (HIL), a hole-transporting layer
(HTL), an electron-transporting layer (ETL), and an electron-
injection layer (EIL).

Jul. 28, 2016

[0073] In the case where the organic emission layer 181
includes all the layers, the HIL is positioned on the anode 180,
and the HTL, the emission layer, the ETL, and the EIL can be
sequentially stacked thereon.

[0074] The organic emission layer 181 can include red,
green and blue organic emission layers respectively emitting
red, green and blue light. The red, green and blue organic
emission layers are respectively formed in a red pixel, a green
pixel, and a blue pixel, thereby implementing a color image.
[0075] Further, in the organic emission layer 181, all of the
red, green and blue organic emission layers are together
stacked on the red, green and blue pixels. Red, green and blue
color filters are formed for each pixel, thereby implementing
a color image. As another example, white organic emission
layers emitting white light are formed on the red, green and
blue pixels, and red, green and blue color filters are formed for
each pixel, thereby implementing the color image. In the case
of implementing the color image by using the white organic
emission layer and the color filters, it is not required to use a
deposition mask for depositing the red, green and blue
organic emission layers on respective pixels, that is, the red,
green and blue pixels.

[0076] The white organic emission layer can be formed by
one organic emission layer, and also includes a configuration
formed so as to emit white light by stacking a plurality of
organic emission layers. For example, the white organic
emission layer includes a configuration which can emit white
light by combining at least one yellow organic emission layer
and at least one blue organic emission layer, a configuration
which can emit white light by combining at least one cyan
organic emission layer and at least one red organic emission
layer, a configuration which can emit white light by combin-
ing at least one magenta organic emission layer and at least
one green organic emission layer, and the like.

[0077] The cathode 182 is formed on the second organic
insulating layer 190 and the organic emission layer 181. The
cathode 182 can be formed of a transparent conductive mate-
rial such as ITO, 1Z0, ZnO, or In,0;, or a reflective metal
such as lithium, calcium, lithium fluoride/calcium, lithium
fluoride/aluminum, aluminum, silver, magnesium, or gold.
[0078] Referring to a seal line region which is a region of
line B-B', a seal line 500 is formed on the interlayer insulating
layer 150 to assemble and encapsulate the first substrate 100
and the second substrate 200.

[0079] Insomeembodiments, the seal line 500 is formed on
the interlayer insulating layer 150, but can also be formed on
the first substrate 100, on the buffer layer 110, on the gate
insulating layer 130, or the like. Accordingly, a formation
position of the seal line 500 is not limited to the described
technology.

[0080] Referring to a pad region which is a region of C-C'
line, the driving IC 300 includes a bump 320, and the bump
320 s electrically connected to the pad electrode 163 through
a plurality of conductive balls 310.

[0081] Theconductiveballs 310 canbe included and coated
on an anisotropic conductive film (ACF).

[0082] In FIG. 2, a height of the first organic insulating
layer 170 around the pad electrode 163 is formed to be lower
than a height of the pad electrode 163. However, the height of
the first organic insulating layer 170 can be formed to be
larger than the height of the pad electrode 163, and in this
case, a difference between the height of the first organic
insulating layer 170 and the height of the pad electrode 163
can be formed to be smaller than a diameter of the conductive
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ball 310. The difference can vary according to a diameter and
a characteristic of the conductive balls 310, but generally, the
difference in height can be about 1.5 pm or less. However,
depending on the embodiments, the difference in height can
be greater than about 1.5 um.

[0083] The driving IC 300 can be one of a data driving IC
and a gate driving IC, or can include both the data driving IC
and the gate driving IC. Further, the driving IC 300 can further
include a power supplying unit. The layout position and the
configuration of the driving IC 300 illustrated in FIG. 1 are
exemplified, and the described technology is not limited
thereto.

[0084] A flexible printed circuit (FPC) 400 serves to apply
an external signal to a display panel and can be electrically
connected to another portion (notillustrated) of the driving IC
300.

[0085] FIGS. 3A-3D are diagrams for describing a manu-
facturing method of the OLED display of FIG. 1.

[0086] Referring to FIG. 3A, the thin film transistor and the
pad electrode 163 are formed.

[0087] The buffer layer 110 which prevents impurity from
permeating the surface and planarizes the surface is formed
on the first substrate 100.

[0088] The semiconductor layer 120 of the thin film tran-
sistor is formed on the buffer layer 110. The semiconductor
layer 120 can be formed of polycrystalline silicon and pat-
terned by using a first mask.

[0089] The gate insulating layer 130 is formed on the semi-
conductor layer 120. The gate insulating layer 130 can
deposit an inorganic insulating layer such as silicon oxide and
silicon nitride by a method such as a PECVD method, an
APCVD method, and an LPCVD method.

[0090] The gate electrode 140 is formed on the gate insu-
lating layer 130 by using a second mask.

[0091] The gate electrode 140 can be include a single layer
or a multilayer formed of a transparent material such as ITO,
170, Zn0, or In,05 or a material such as Ag, Mg, Al, Pt, Pd,
Au, Ni, Nd, Ir, Cr, Li, Ca, Mo, Ti, W, MoW, or Al/Cu.
[0092] Anntypeorp typeimpurity can be doped according
to akind of thin film transistor by using the gate electrode 140
as a mask. The semiconductor layer 120 covered by the gate
electrode 140 becomes a channel region, and an edge portion
which is not covered by the gate electrode 140 becomes a
source region and a drain region.

[0093] The interlayer insulating layer 150 is formed on the
gate electrode 140. The interlayer insulating layer 150 can be
formed by spin-coating one or more organic insulating mate-
rials such as polyimide, polyamide, acrylic resin, benzocy-
clobutene, and phenol resin, (this can be a closed group) and
can be formed to be larger than the aforementioned gate
insulating layer 130 in thickness to insulate the gate electrode
140 and the source/drain electrodes 161 and 162 of the thin
film transistor from each other. Further, the interlayer insu-
lating layer 150 can be formed on an organic insulating mate-
rial and an inorganic insulating material such as silicon oxide
and silicon nitride, and can also be formed by alternating the
organic insulating material and the inorganic insulating mate-
rial.

[0094] In the interlayer insulating layer 150 and the gate
insulating layer 130, via holes corresponding to the source
region and the drain region of the semiconductor layer 120 are
formed by using a third mask.

[0095] A data electrode layer is deposited on the interlayer
insulating layer 150, and the data electrode layer is patterned
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by using a fourth mask to form the source electrode 161, the
drain electrode 162, and the pad electrode 163.

[0096] The data electrode layer can be formed of the same
material as the gate electrode 140. The data electrode layer
can be formed of a Mo/Al/Mo material.

[0097] As described above, when the data electrode layer is
formed of a material having low resistance and high corrosion
such as Mo/Al/Mo, in order to prevent corrosion in a wet
process and acleaning process which is a subsequent process,
a cladding process was performed in the related art.

[0098] However, in the described technology, the first
organic insulating layer 170 serves as a passivation layer of
the pad electrode 163 and thus the cladding process is not
required. Accordingly, since a separate mask used in the
cladding process is not required, manufacturing costs can be
reduced.

[0099] Referring to FIG. 3B, the first organic insulating
layer 170 is stacked on the source electrode 161, the drain
electrode 162, and the pad electrode 163.

[0100] In the first organic insulating layer 170, a via hole
etched by using a fifth mask to expose the drain electrode 162
is formed.

[0101] In this case, the fifth mask uses a general one-tone
mask, not a two-tone mask such as a half-tone mask. thereby
reducing the manufacturing cost.

[0102] That is, in the existing process, in order to electri-
cally connect the bump 320 and the pad electrode 163, the
height of the first organic insulating layer 170 around the pad
electrode 163 is decreased, and in order to prevent a parasitic
capacitance, the height of the first organic insulating layer
170 on the thin film transistor needs to be increased, and as a
result, the half-tone mask is required as the fifth mask.
[0103] However, in the described technology, in order to
serve as the passivation layer of the pad electrode 163, since
the etching of the first organic insulating layer 170 there-
around is not required in a current step, the half-tone mask is
notrequired. That is, in the forming ofthe via hole, the portion
of the first organic insulating layer 170 covering the pad
electrode 163 is maintained.

[0104] As aresult, in the described technology, in a step of
FIG. 3B, one of the number of masks is reduced when the
cladding process is not performed, and the one-tone mask is
used as the fifth mask to reduce the manufacturing cost.

[0105] Referring to FIG. 3C, the anode 1801is deposited and
patterned.
[0106] Next, the second organic insulating layer 190 is

formed and etched on the first organic insulating layer 170 to
expose the anode 180 and partition a light emission region.
[0107] Generally, a step of patterning the second organic
insulating layer 190 is called a backplane (BP) process.
[0108] A process after the BP process is called an evapora-
tion (EV) process.

[0109] Inthe EV process, first, a raw plate where a plurality
of display panels is formed together is divided, and chamfer-
ing and cleaning processes are performed.

[0110] Thereafter, cleaning before depositing, and plasma
treatment for oven and interface processing are performed,
and the organic emission layer 181 is deposited.

[0111] The organic emission layer 181 is deposited so that
one surface contacts the anode 180 through the patterned
second organic insulating layer 190.

[0112] In this case, when the organic emission layer 181 is
deposited, the mask is not separately used, or due to other
processes, the remaining organic material 181 having the
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same configuration as the organic emission layer 181 can be
deposited in the seal line region (B-B' line) and the pad
electrode region (C-C").

[0113] Since the remaining organic material 181 becomes a
problem to form the seal line 500, the remaining organic
material 181 needs to be removed in order to ensure contact
force. The removing process can be performed by dry etch-
ing, and will be described in detail in FIG. 3D.

[0114] Referringto FIG. 3D, after the deposition process of
the organic emission layer 181, the cathode 182 is deposited
and patterned.

[0115] Next, a plasma etching process for removing the
remaining organic material 181 is performed by using a
plasma mask. A pixel area 600 which does not need to be
etched is covered by a blocking portion 700a of the plasma
mask and opened by an opening 7005 of the plasma mask in
the seal line region and the pad electrode region. The pixel
area 600 can be a display area and the regions outside the pixel
area 600 can be a non-display area of the OLED display.
[0116] Inthe related art, the remaining organic material 181
ofthe seal line region and the pad electrode region is removed,
but in the described technology, the first organic insulating
layer 170 to be etched in the pad electrode region (C-C") is
etched together. In this case, the pad electrode 163 can be
prevented from being damaged by adjusting etch selectivity.
[0117] In this case, the first organic insulating layer 170
needs to be etched so that the pad electrode 163 is sufficiently
exposed. Accordingly, electrical connection of the bump 320
and the pad electrode 163 can be ensured.

[0118] The difference between the height of the first
organic insulating layer 170 around the pad electrode 163 and
the height of the pad electrode 163 need to be sufficiently
smaller than the diameter of the conductive ball 310, and can
be generally about 1.5 um or less. However, depending on the
embodiments, the difference can be greater than about 1.5
pm.

[0119] Alternatively, the height of the first organic insulat-
ing layer 170 around the pad electrode 163 is etched to be
smaller than the height of the pad electrode 163, and like FIG.
3D, the pad electrode 163 can have a projected shape.
[0120] The drawings referred to in the above and disclosed
description of the described technology only illustrate the
described technology, and are intended to describe the
described technology, not to restrict the meanings or the
scope of the described technology claimed in the claims.
Therefore, it will be appreciated by those skilled in the art that
various modifications and other equivalent embodiment can
be made. Accordingly, the true technical scope of the present
should be defined by the technical spirit of the appended
claims.

[0121] While the inventive technology has been described
in connection with what is presently considered to be practi-
cal exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments, but, on
the contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.

What is claimed is:

1. A method of manufacturing an organic light-emitting
diode (OLED) display, comprising:

forming a data electrode layer,

patterning the data electrode layer so as to form a source
electrode, a drain electrode, and a pad electrode;
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forming a first organic insulating layer over the source,

drain and pad electrodes;
forming a viahole corresponding to the source electrode or
the drain electrode in the first organic insulating layer via
a one tone mask;

forming an OLED including 1) an anode electrically con-
nected to the source electrode or the drain electrode, ii)
an organic emission layer and iii) a cathode; and

etching a first portion of the first organic insulating layer
formed over the pad electrode and a second portion of
the organic emission layer formed over the pad elec-
trode.

2. The method of claim 1, wherein the forming of the
OLED includes:

forming the anode;

forming a second organic insulating layer;

etching a portion of the second organic insulating layer so

that the anode is exposed via the etched portion;
forming the organic emission layer over the anode; and
forming the cathode over the organic emission layer and
the second organic insulating layer.

3. The method of claim 1, wherein the forming of the via
hole includes maintaining the first portion.

4. The method of claim 3, wherein the second portion is
formed over a seal line region and the first portion.

5. The method of claim 4, wherein the difference between
the height of the first organic insulating layer around the pad
electrode and the height of the pad electrode is about 1.5 pm
or less.

6. The method of claim 4, wherein the first organic insu-
lating layer is etched such that the height of the first organic
insulating layer around the pad electrode is less than the
height of the pad electrode.

7. The method of claim 1, wherein the etching includes dry
etching.

8. The method of claim 7, wherein the dry etching includes
plasma etching.

9. The method of claim 1, further comprising forming a
driving integrated circuit over the pad electrode and the first
portion.

10. An organic light-emitting diode (OLED) display, com-
prising:

a substrate including a display area and a non-display area

surrounding the display area;

source and drain electrodes formed over the display area;

a pad electrode formed over the non-display area;

a first organic insulating layer formed over the source elec-

trode and contacting the drain and pad electrodes; and

a via hole corresponding to the source or drain electrode

formed in the first organic insulating layer.

11. The OLED display of claim 9, wherein the forming of
the OLED includes:

an anode electrically connected to the source or drain elec-

trode;

an organic emission layer formed over the anode;

a second organic insulating layer formed over the anode

and the first organic insulating layer; and

a cathode formed over the organic emission layer and the

second organic insulating layer.

12. The OLED display of claim 9, wherein the second
portion is formed over a seal line region located between the
display area and the non-display area.
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13. The OLED display of claim 9, wherein the difference
between the height of the first organic insulating layer around
the pad electrode and the height of the pad electrode is about
1.5 um or less.

14. The OLED display of claim 9, wherein the height of the
first organic insulating layer around the pad electrode is less
than the height of the pad electrode.

15. The OLED display of claim 9, further comprising a
driving integrated circuit formed over the pad electrode and a
portion of the first organic insulating layer contacting the pad
electrode.

16. A method of manufacturing an organic light-emitting
diode (OLED) display, comprising:
forming source, drain and pad electrodes;

forming a first organic insulating layer over the source,
drain and pad electrodes;

forming a via hole corresponding to the source or drain
electrode in the first organic insulating layer via a one
tone mask; and
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etching a first portion of the first organic insulating layer
formed over the pad electrode and a second portion of
the organic emission layer formed over the pad elec-
trode.

17. The method of claim 16, further comprising forming an
OLED, wherein the forming of the OLED includes:

forming an anode;

forming a second organic insulating layer;

etching a portion of the second organic insulating layer so

the anode is exposed via the etched portion;

forming an organic emission layer over the anode; and

forming a cathode over the organic emission layer and the

second organic insulating layer.

18. The method of claim 16, wherein the forming of the via
hole includes maintaining the first portion.

19. The method of claim 18, wherein the second portion is
formed over a seal line region and the first portion.

20. The method of claim 19, wherein the difference
between the height of the first organic insulating layer around
the pad electrode and the height of the pad electrode is about
1.5 um or less.
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