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ORGANIC LIGHT EMITTING DIODE
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application entitled ORGANIC LIGHT
EMITTING DIODE DISPLAY AND METHOD OF
MANUFACTURING THE SAME earlier filed in the Korean
Industrial Property Office on 9 Oct. 2009, and there duly
assigned Serial No. 10-2009-0096337 by that Office.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Thepresent invention relates generally to an organic
light emitting diode (OLED) display and a method of manu-
facturing the same, and more particularly, to an organic light
emitting diode display with a pad and a manufacturing
method thereof.

[0004] 2. Description of the Related Art

[0005] Generally, an organic light emitting diode display
includes a thin film transistor, an anode and a cathode facing
each other, and an organic emissive layer disposed between
the anode and the cathode.

[0006] An organic light emitting diode display where the
thin film transistor has source and drain electrodes, and the
drain electrode of the thin film transistor is integrally formed
with the anode in a body, has been recently developed. With
such an organic light emitting diode display, a pad, which is
disposed at a pad area neighboring the display area with the
organic emissive layer and exposed to the outside, is formed
with substantially the same material as the anode. That is, the
drain electrode, the anode, and the pad are formed with sub-
stantially the same material.

[0007] Meanwhile, the organic light emitting diode dis-
plays are classified into a front emission type, a rear emission
type, and a one panel dual emission type, depending upon the
light emitting direction thereof. Among them, the front emis-
sion type is advantageous in the aspect of optical aperture
ratio, and the anode should contain a high reflective metal in
order to construct a front emission type of organic light emit-
ting diode display.

[0008] However, with the organic light emitting diode dis-
play where the drain electrode, the anode, and the pad are
formed with substantially the same material, if the anode
contains an easily oxidizable metal with high reflectivity and
low electrical resistivity such as silver (Ag), the pad exposed
to the outside also contains such an easily oxidizable metal so
that it is liable to be oxidized.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology 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 OF THE INVENTION

[0010] The present invention has been developed in an
effort to provide an organic light emitting diode display hav-
ing advantages of preventing a pad from being oxidized even
when the pad contain an easily oxidizable metal.
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[0011] An exemplary embodiment provides an organic
light emitting diode display including a substrate, a first con-
ductive layer disposed on the substrate, a second conductive
layer formed on the first conductive layer, a third conductive
layer formed on the first conductive layer or the second con-
ductive layer. A first electrode is disposed on the substrate at
a display area, the first electrode including at least the first
conductive layer among the first conductive layer, the second
conductive layer, and the third conductive layer. An organic
emissive layer is disposed on the first electrode. A second
electrode is formed on the organic emissive layer. A pad is
disposed on the substrate at a pad area neighboring the display
area. The pad has the first conductive layer and the third
conductive layer surrounding the lateral side of the first con-
ductive layer.

[0012] The first conductive layer may include a first sub-
conductive layer containing silver (Ag), and a second sub-
conductive layer disposed on the first sub-conductive layer.
The second sub-conductive layer may contain a transparent
conductive material. The first conductive layer of the pad may
open at the top side thereof such that the second sub-conduc-
tive layer of the first conductive layer is exposed through the
opening.

[0013] The organic emissive layer may include a first sub-
organic emissive layer emitting red-based light, a second
sub-organic emissive layer emitting green-based light, and a
third sub-organic emissive layer emitting blue-based light.
[0014] The first electrode may include a first sub-electrode
corresponding to the first sub-organic emissive layer and
having the first conductive layer, the second conductive layer,
and the third conductive layer with a first thickness, a second
sub-electrode corresponding to the second sub-organic emis-
sive layer and having the first conductive layer and the third
conductive layer with a second thickness that is smaller than
the first thickness, and a third sub-electrode corresponding to
the third sub-organic emissive layer and having the first con-
ductive layer with a third thickness that is smaller than the
second thickness.

[0015] Theorganic light emitting diode display may further
include a thin film transistor formed on the substrate with
source and drain electrodes each having at least in the first
conductive layer, the second conductive layer, and the third
conductive layer.

[0016] The source electrode, the drain electrode, the first
electrode, and the pad may be formed in a simultaneous
manner. At least one of the second conductive layer and the
third conductive layer may have a transparent conductive
material. The first conductive layer of the pad may be wholly
surrounded by the third conductive layer.

[0017] Additionally, there is a method of manufacturing an
organic light emitting diode display having a substrate, a first
conductive layer disposed on the substrate, a second conduc-
tive layer formed on the first conductive layer, and a third
conductive layer formed on the first conductive layer or the
second conductive layer, a first electrode and a pad are formed
on a substrate such that the first electrode is disposed at a
display area and the pad is disposed at a pad area neighboring
the display area. The first electrode has at least the first con-
ductive layer, the second conductive layer, and the third con-
ductive layer. The pad has the first conductive layer and the
third conductive layer surrounding the lateral side of the first
conductive layer. According to the method, an organic emis-
sive layer is formed on the first electrode, and a second elec-
trode is formed on the organic emissive layer.
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[0018] The first conductive layer may be formed by form-
ing a second sub-conductive layer on a first sub-conductive
layer containing silver (Ag). The step of forming the pad may
include opening the top side of the first conductive layer such
that the second sub-conductive layer of the first conductive
layer is exposed to the outside.

[0019] The step of forming the organic emissive layer may
include forming a first sub-organic emissive layer emitting
red-based light, forming a second sub-organic emissive layer
emitting green-based light, and forming a third sub-organic
emissive layer emitting blue-based light.

[0020] The step of forming the first electrode may include
forming a first sub-electrode corresponding to the first sub-
organic emissive layer and having the first conductive layer,
the second conductive layer, and the third conductive layer
with a first thickness, a second sub-electrode corresponding
to the second sub-organic emissive layer and having the first
conductive layer and the third conductive layer with a second
thickness that is smaller than the first thickness, and a third
sub-electrode corresponding to the third sub-organic emis-
sive layer and having the first conductive layer with a third
thickness that is smaller than the second thickness.

[0021] The step of forming the first electrode and the pad
may be conducted through photolithography.

[0022] The step of forming the first electrode and the pad
may further include sequentially forming a first conductive
layer and a second conductive layer on the substrate, forming
a first photoresist pattern corresponding to the first electrode
and the pad on the second conductive layer, etching the first
conductive layer and the second conductive layer by using the
first photoresist pattern as a mask, removing the second con-
ductive layer corresponding to the second sub-electrode, the
third sub-electrode, and the pad, forming the third conductive
layer on the substrate, forming a second photoresist pattern
corresponding to the first sub-electrode, the second sub-elec-
trode, and the pad on the third conductive layer, and etching
the third conductive layer by using the second photoresist
pattern as a mask.

[0023] Thestep of forming the first photoresist pattern may
be conducted such that the first photoresist pattern portion
corresponding to the first sub-electrode is larger in thickness
than other first photoresist pattern portions, and the step of
removing the second conductive layer may be conducted
through dry etching.

[0024] The step of forming the first electrode and the pad
may further include removing the first photoresist pattern and
removing the second photoresist pattern.

[0025] With an organic light emitting diode display accord-
ing to an exemplary embodiment, even if the pad contains an
easily oxidizable metal, the pad can be prevented from being
oxidized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] 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 con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0027] FIG. 1 is a cross-sectional view of an organic light
emitting diode display according to a first exemplary embodi-
ment;
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[0028] FIG. 2 an enlarged sectional view of an organic light
emitting diode display according to the first exemplary
embodiment;

[0029] FIG. 3 is a layout view of a pixel structure of an
organic light emitting diode display according to the first
exemplary embodiment;

[0030] FIG. 4is a cross-sectional view of the light emitting
diode display taken along the line IV-IV of FIG. 3;

[0031] FIG. 5is a flowchart illustrating a method of manu-
facturing an organic light emitting diode display according to
the first exemplary embodiment;

[0032] FIG. 6to FIG. 10 are cross-sectional views illustrat-
ing a method of manufacturing an organic light emitting
diode display according to the first exemplary embodiment;
and

[0033] FIG. 11 is a cross-sectional view of an organic light
emitting diode display according to a second exemplary
embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0034] 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.

[0035] Furthermore, with exemplary embodiments,
detailed description is given for the constituent elements in
the first exemplary embodiment with reference to the relevant
drawings by using the same reference numerals for the same
constituent elements, while only the constituent elements that
are different from those related to the first exemplary embodi-
ment are described in other exemplary embodiments.

[0036] Parts that are irrelevant to the description are omit-
ted in order to clearly describe the present invention, and like
reference numerals designate like elements throughout the
specification.

[0037] Furthermore, as the size and thickness of the respec-
tive structural components shown in the drawings are arbi-
trarily illustrated for explanatory convenience, the present
invention is not necessarily limited to as illustrated.

[0038] Inthe drawings, the thickness of layers, films, pan-
els, regions, etc., are wholly or partially exaggerated for clar-
ity and explanatory convenience. 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 may also be
present. By contrast, it will be understood that when an ele-
ment is referred to as being “directly on” another element, no
intervening elements are present.

[0039] Illustrated in the appended drawings is an active
matrix (AM) type of organic light emitting diode display
panel with a 2Tr-1Cap structure where a pixel is provided
with two thin film transistors (TFT) and one capacitor, but the
present invention is not limited thereto. The organic light
emitting diode display panel is not limited in the number of
thin film transistors, capacitors, or wires. A pixel is a mini-
mum image displaying unit, and the organic light emitting
diode display panel displays images through a plurality of
pixels.

[0040] An organiclight emitting diode display according to
a first exemplary embodiment will now be described with
reference to F1G. 1 to FIG. 4.
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[0041] FIG. 1 is a cross-sectional view of an organic light
emitting diode display according to a first exemplary embodi-
ment.

[0042] As shown in FIG. 1, an organic light emitting diode
display 101 according to a first exemplary embodiment is
demarcated into a display area DA and a pad area PA neigh-
boring the display area DA, and includes a first substrate 110,
a second substrate 120, a driving circuit 130, an organic light
emitting diode 140, and a pad 150.

[0043] FIG. 2 is an enlarged sectional view of the organic
light emitting diode display of FIG. 1.

[0044] As shown in FIG. 2, the first substrate 110 is formed
with an insulating substrate based on glass, quartz, ceramic,
or plastic. However, the first exemplary embodiment is not
limited thereto, and the first substrate 110 may be formed with
a metallic substrate based on stainless steel or other metals.
[0045] The second substrate 120 faces the first substrate
110, and covers the driving circuit 130 and the organic light
emitting diode 140. The first and the second substrates 110
and 120 are assembled with each other in a sealed manner so
as to protect the driving circuit 130 and the organic light
emitting diode 140. The second substrate 120 is disposed on
the organic light emitting diode 140 while being spaced apart
therefrom by a distance, and an air layer (AL) is formed
between the second substrate 120 and the organic light emit-
ting diode 140. The second substrate 120 is formed with a
transparent material such as glass, quartz, or plastic.

[0046] The driving circuit 130 and the organic light emit-
ting diode 140 formed on the first substrate 110 are disposed
between the first and second substrates 110 and 120.

[0047] The driving circuit 130 is formed on the first sub-
strate 110. The driving circuit 130 includes switching and
driving thin film transistors 10 and 20 (shown in FIG. 3),
respectively, and drives the organic light emitting diode 140.
That is, the organic light emitting diode 140 emits light in
accordance with driving signals transmitted from the driving
circuit 130, and displays images upward in the direction of the
second substrate 120.

[0048] A specific structure of the driving circuit 130 is
illustrated in FIG. 3 and FIG. 4, but an exemplary embodi-
ment is not limited to that structure. The structure of the
driving circuit 130 may be variously modified provided that
such modifications can be easily made by a person skilled in
the art.

[0049] The organic light emitting diode 140 emits light in
accordance with the driving signals transmitted from the driv-
ing circuit 130. The organic light emitting diode 140 includes
a first electrode 710 being the anode, an organic emissive
layer 720 formed on the first electrode 710, and a second
electrode 730 formed on the organic emissive layer 720 as the
cathode. However, the first exemplary embodiment is not
limited thereto. That is, the first electrode 710 may function as
the cathode, while the second electrode 730 functions as the
anode.

[0050] The first electrode 710, the organic emissive layer
720, and the second electrode 730 are sequentially deposited
on the first substrate 110 at the display (or pixel) area DA.
[0051] The first electrode 710 contains a reflective metal,
and the second electrode 730 is formed with a transparent
conductive material. Accordingly, the light generated from
the organic emissive layer 720 is emitted while being passed
through the second electrode 730. That is, with the first exem-
plary embodiment, the organic light emitting diode display
101 has a front emission type of structure. The first electrode
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710 includes a first sub-electrode 711, a second sub-electrode
712, and a third sub-electrode 713.

[0052] The first sub-electrode 711 corresponds to a first
sub-organic emissive layer 721 emitting red-based light R, to
be described later, and includes a first conductive layer CL1,
a second conductive layer CL2, and a third conductive layer
CL3 deposited sequentially.

[0053] The first conductive layer CL1 includes a first sub-
conductive layer SCL1 containing silver (Ag) with high
reflectivity and low electrical resistivity as a reflective metal,
and a second sub-conductive layer SCL2 placed on the first
sub-conductive layer SCL1 with the content of a transparent
conductive material. Here, the transparent conductive mate-
rial may be indium tin oxide (ITO), indium zinc oxide (1ZO),
zine oxide (Zn0), or indium oxide (In203).

[0054] The second conductive layer CL2 is disposed on the
first conductive layer CL1, and contains a transparent con-
ductive material.

[0055] The third conductive layer CL3 is disposed on the
second conductive layer CL.2, and contains a transparent con-
ductive material. The transparent conductive material con-
tained in the second conductive layer CL2 and the third con-
ductive layer CL3 may be indium tin oxide or indium zinc
oxide.

[0056] The first sub-electrode 711 including the first con-
ductive layer CL1, the second conductive layer CL2, and the
third conductive layer CL3 has a total first thickness T1.
[0057] The second sub-electrode 712 corresponds to a sec-
ond sub-organic emissive layer 722 emitting green-based
light G, to be described later, and includes a first conductive
layer CL1 and a third conductive layer CL3 deposited sequen-
tially.

[0058] The first conductive layer CL1 includes a first sub-
conductive layer SCL1 and a second sub-conductive layer
SCL2, and the third conductive layer CL3 is disposed on the
first conductive layer CL1 with the content of a transparent
conductive material.

[0059] The second sub-electrode 712 including the first
conductive layer CL1 and the third conductive layer CL3 has
atotal second thickness T2 that is smaller than the first thick-
ness T1 of the first sub-electrode 711.

[0060] The third sub-electrode 713 corresponds to a third
sub-organic emissive layer 723 emitting blue-based light B,
to be described later, and contains a first conductive layer
CL1.

[0061] The first conductive layer CL1 includes a first sub-
conductive layer SCLL1 and a second sub-conductive layer
SCL2.

[0062] The third sub-electrode 713 includes a first conduc-
tive layer CL1, and has a third thickness T3 that is smaller
than the second thickness T2 of the second sub-electrode 712.
[0063] As described above, the first sub-electrode 711, the
second sub-electrode 712, and the third sub-electrode 713 of
the first electrode 710 have the first thickness T1, the second
thickness T2, and the third thickness T3, respectively, which
differ from one another. That is, the first sub-electrode 711,
the second sub-electrode 712, and the third sub-electrode 713
are differentiated in thickness from one another.

[0064] The organic emissive layer 720 has a multiple-lay-
ered structure (not illustrated) including some or all of an
emission layer, a hole injection layer (HIL), a hole transport-
ing layer (HTL), an electron transporting layer (ETL), and an
electron injection layer (EIL). If the organic emissive layer
720 includes all the layers, the hole injection layer (HIL) is
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disposed on the first electrode 710 being the anode, and is
sequentially overlaid with the hole transporting layer (HTL),
the emission layer, the electron transporting layer (ETL), and
the electron injection layer (EIL). Furthermore, the organic
emissive layer 720 may have other layers when needed.
[0065] The organic emissive layer 720 includes the first
sub-organic emissive layer 721, the second sub-organic emis-
sive layer 722, and the third sub-organic emissive layer 723.
[0066] The first sub-organic emissive layer 721 corre-
sponds to the first sub-electrode 711, and emits red-based
light R.

[0067] The second sub-organic emissive layer 722 corre-
sponds to the second sub-electrode 712, and emits green-
based light G.

[0068] The third sub-organic emissive layer 723 corre-
sponds to the third sub-electrode 713, and emits blue-based
light B. However, the first exemplary embodiment is not
necessarily limited thereto, and the organic emissive layer
720 may emit another color of light.

[0069] The dotted-lined arrows of FIG. 2 indicate the pro-
gression of the color light emitted from the organic emissive
layer 720, and the reference letters R, G, and B represent the
initials of the color of light emitted from the organic emissive
layer 720. That is, R represents red light, G represents green
light, and B represents blue light.

[0070] The second electrode 730 is disposed on the organic
emissive layer 720, and contains a transparent conductive
material.

[0071] As described above, the first electrode 710 of the
organic light emitting diode display 101 according to the first
exemplary embodiment has a first sub-electrode 711, a sec-
ond sub-electrode 712, and a third sub-electrode 713 that are
differentiated in thickness such that the maximum construc-
tive interference can be made per respective wavelengths of
the different-colored light emitted from the first sub-organic
emissive layer 721, the second sub-organic emissive layer
722, and the third sub-organic emissive layer 723, and accord-
ingly, the optical efficiency of the light emitted from the first
sub-electrode 711, the second sub-electrode 712, and the
third sub-electrode 713 respectively can be maximized per
respective colors. That is, as the optical efficiency of the light
emitted from the first sub-organic emissive layer 721, the
second sub-organic emissive layer 722, and the third sub-
organic emissive layer 723, respectively, is maximized per the
respective colors, the whole color reproducibility of the
organic light emitting diode display 101 is improved.

[0072] Furthermore, with the first exemplary embodiment,
the structure of the organic light emitting diode 140 is not
limited to as above-described. The structure of the organic
light emitting diode 140 may be variously modified provided
that such modifications can be easily made by a person skilled
in the art.

[0073] A pad150is positioned ata pad area PA neighboring
the display area DA with the organic light emitting diode 140.
[0074] Thepad150is located at the pad area PA exposed to
the outside, and is electrically connected to the first electrode
710. The pad 150 is formed simultaneously with the first
electrode 710, and includes a first conductive layer CL1 and
a third conductive layer CL3. The top side of the first conduc-
tive layer CL1 is open such that the second sub-conductive
layer SCL2 of'the first conductive layer CL1 is exposed to the
outside. The third conductive layer CL3 of the pad 150 sur-
rounds the lateral sides of the first conductive layer CL1. As
the third conductive layer CL3 of the pad 150 surrounds the
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lateral sides of the first conductive layer CL1, the lateral sides
of the first sub-conductive layer SCL1 of the first conductive
layer CL1 of the pad 150 is blocked from being exposed to the
outside by the third conductive layer CL3.

[0075] As described above, the first sub-conductive layer
SCL1 of the first conductive layer CL1 of the pad 150 con-
tains an easily oxidizable metal with low electrical resistivity
such as silver (Ag). However, as the second sub-conductive
layer SCL2 containing a transparent conductive material is
disposed on the first sub-conductive layer SCL1 and the third
conductive layer CL3 containing a transparent conductive
material surrounds the lateral sides of the first sub-conductive
layer SCL1, the first sub-conductive layer SCL1 of the first
conductive layer CL1 of the pad 150 is blocked from being
expose to the outside so that it is not oxidized through the
reaction with external oxygen. That is, although the first
sub-conductive layer SCL1 of the first conductive layer CL1
of the pad 150 is formed simultaneously with the first elec-
trode 710 while containing an easily oxidizable material with
high reflectivity and low electrical resistivity, the pad 150 is
prevented from being oxidized because the second sub-con-
ductive layer SCL.2 and the third conductive layer CL3 sur-
round the first sub-conductive layer SCL1. The pad 150 may
be electrically connected to an integrated circuit (IC) chip
while directly contacting a conductive film functioning as an
electrical interface, such as an anisotropic conductive film.
[0076] The internal structure of the organic light emitting
diode display 101 according to the first exemplary embodi-
ment will now be described with reference to FIG. 3 and FIG.
4.

[0077] FIG. 3 is a layout view of a pixel structure of the
organic light emitting diode display according to the first
exemplary embodiment. FIG. 4 is a cross-sectional view of
the organic light emitting diode display taken along the-line
of FIG. 3.

[0078] As shown in FIG. 3 and FIG. 4, the organic light
emitting diode display 101 includes a switching thin film
transistor 10, a driving thin film transistor 20, a storage
capacitor 80, and an organic light emitting diode (OLED)
140. Here, the driving circuit 130 refers to the structure with
the switching thin film transistor 10, the driving thin film
transistor 20, and the storage capacitor 80. The driving circuit
130 includes gate lines 151 arranged in a direction of the
substrate 110, and data lines 171 and common power lines
172 crossing the gate lines 151 in an insulated manner. Here,
a pixel is defined by the gate lines 151 and the data and
common power lines 171 and 172, but is not limited thereto.
[0079] The organic light emitting diode 140 includes a first
electrode 710, and as illustrated in FIG. 4, an organic emissive
layer 720 formed on the first electrode 710, and a second
electrode 730 formed on the organic emissive layer 720. Here,
the first electrode 710 functions as a positive (+) electrode
being the hole injection electrode, and the second electrode
730 functions as a negative (-) electrode being the electron
injection electrode. Holes and electrons are injected from the
first and second electrodes 710 and 730 into the organic
emissive layer 720, and when exitons being combinations of
the holes and electrons injected into the organic emissive
layer drop from an excited state to a ground state, the organic
emissive layer 720 emits light.

[0080] As illustrated in FIG. 4 that the first electrode 710
has a single-layered structure, but this is only for better under-
standing and ease of description. With the organic light emit-
ting diode display 101 according to the first exemplary
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embodiment, it is described as above that the first electrode
710 may include at least one of the first conductive layer CL1,
the second conductive layer CL.2, and the third conductive
layer CL3, depending upon the color of light emitted from the
organic emissive layer 720.

[0081] The storage capacitor 80 includes a pair of capacitor
plates 158 and 178 arranged by interposing an interlayer
insulating layer 160 therebetween. The interlayer insulating
layer 160 functions as a dielectric, and the capacitance of the
storage capacitor 80 is determined by charges charged at the
storage capacitor 80 and the voltages of the capacitor plates
158 and 178.

[0082] The switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate elec-
trode 152, a switching source electrode 173, and a switching
drain electrode 174. The driving thin film transistor 20
includes a driving semiconductor layer 132, a driving gate
electrode 155, a driving source electrode 176, and a driving
drain electrode 177. The driving source electrode 176 and the
driving drain electrode 177 are formed simultaneously with
the first electrode 710, and may include at least one of the first
conductive layer CL1, the second conductive layer CL2, and
the third conductive layer CL3, as with the first electrode 710.
That is, the driving source electrode 176 and the driving drain
electrode 177 are formed simultaneously with the first elec-
trode 710 and the pad 150.

[0083] The switching thin film transistor 10 is used as a
switch for selecting a pixel to be excited. The switching gate
electrode 152 is connected to the gate line 151. The switching
source electrode 173 is connected to the data line 171. The
switching drain electrode 174 is spaced apart from the switch-
ing source electrode 173 by a distance, and connected to one
of the capacitor plates 158.

[0084] The driving thin film transistor 20 applies power for
driving the organic emissive layer 720 of the organic light
emitting diode 140 to the first electrode 710. The driving gate
electrode 155 is connected to the capacitor plate 158 con-
nected with the switching drain electrode 174. The driving
source electrode 176 and the other capacitor plate 178 are
each are connected to the common power line 172. The driv-
ing drain electrode 177 may at the same plane as the first
electrode 710 and the pad 150, and electrically connected to
the first electrode 710 and the pad 150.

[0085] With the above structure, the switching thin film
transistor 10 is operated by way of the gate voltage applied to
the gate line 151 so as to transmit the data voltage applied to
the data line 171 to the driving thin film transistor 20. A
voltage corresponding to a difference between the common
voltage applied from the common power line 172 to the
driving thin film transistor 20 and the data voltage transmitted
from the switching thin film transistor 10 is stored at the
storage capacitor 80, and the current corresponding to the
voltage stored at the storage capacitor 80 flows to the organic
light emitting diode 140 through the driving thin film transis-
tor 20 so that the organic light emitting diode 140 emits light.
The first electrode 710 injects holes into the organic emissive
layer 720, and the second electrode 730 injects electrons into
the organic emissive layer 720 so that the organic light emit-
ting diode 140 emits light.

[0086] As described above, with the organic light emitting
diode display 101 according to the first exemplary embodi-
ment, the driving drain electrode 177 of the driving thin film
transistor 20, the first electrode 710, and the pad 150 are
formed through the same process in order to decrease the
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processing time and costs. Accordingly, even if the first sub-
conductive layer SCL1 of the first conductive layer CL1
forming the pad 150 exposed to the outside contains an easily
oxidizable metal with low electrical resistivity such as silver
(Ag), the second sub-conductive layer SCL.2 and the third
conductive layer CL3 block the first sub-conductive layer
SCL1 from the outside so that the pad 150 is prevented from
being oxidized.

[0087] Furthermore, with the organic light emitting diode
display 101 according to the first exemplary embodiment, the
first electrode 710 includes the first to third sub-electrodes
711, 712 and 713 that are differentiated in thickness such that
maximum constructive interference can be made per wave-
lengths of the different color light emitted from the first to
third sub-organic emissive layers 721, 722, and 723. In this
way, the optical efficiency of the light emitted from the first to
third sub-organic emissive layers 721, 722, and 723, respec-
tively can be maximized per the respective colors. That is, the
optical efficiency of the light emitted from the first to third
sub-organic emissive layers 721, 722, and 723, respectively,
is maximized per respective colors so that the whole color
reproducibility of the organic light emitting diode display 101
can be improved.

[0088] A method of manufacturing an organic light emit-
ting diode display according to a first exemplary embodiment
will be described with reference to FIG. 5 to FIG. 10.
[0089] The process of forming the first electrode 710 and
the pad 150 on the first substrate 110 through photolithogra-
phy will be described in detail with reference to FIG. 6 to FIG.
9. When the first electrode 710 and the pad 150 are formed, a
driving source electrode 176 and a driving drain electrode 177
of a driving thin film transistor 20 are formed simultaneously
with the first electrode 710 and the pad 150, but the formation
of the driving source electrode 176 and the driving drain
electrode 177 will be omitted for better understanding and
ease of description.

[0090] FIG. 5is a flowchart illustrating the process of fab-
ricating the organic light emitting diode display according to
the first exemplary embodiment. FIG. 6 to FIG. 10 are cross-
sectional views illustrating the process of fabricating the
organic light emitting diode display according to the first
exemplary embodiment.

[0091] As shown in FIG. 5, a first electrode 710 and a pad
150 are formed on a first substrate 110 at the step S100, an
organic emissive layer 720 is formed on the first electrode 710
at the step S200, and a second electrode 730 is formed on the
organic emissive layer 720 at the step S300.

[0092] As shown in FIG. 6, a driving circuit 130 is formed
on the first substrate 110, and a first conductive layer CL1 and
asecond conductive layer CL2 are sequentially formed on the
driving circuit 130 over the entire area of the first substrate
110. Here, the first conductive layer CL1 is formed through
sequentially forming a first sub-conductive layer SCL1 and a
second sub-conductive layer SCL2.

[0093] After a photoresist material is coated on the second
conductive layer CL2, it is exposed to light and developed to
thereby form a first photoresist pattern PR1 corresponding to
a first electrode 710 and a pad 150 to be formed later. A
structure sequentially with the first conductive layer CL1, the
second conductive layer CI.2, and the first photoresist pattern
PR1 is formed at the locations corresponding to a first elec-
trode 710 and a pad 150 through wet etching by using the first
photoresist pattern PR1 as a mask. At this time, the first
photoresist pattern portion PR1 corresponding to the first
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sub-electrode 711 (see FIG. 2 or 9) of the first electrode 710
is established to be larger in thickness than other photoresist
pattern portions PR1.

[0094] Then, as shown in FIG. 7, the second conductive
layer CL2 is removed through dry etching except for the
second conductive layer CL2 of the first sub-electrode 711.
Since the first photoresist pattern portion PR1 corresponding
to the first sub-electrode 711 of the first electrode 710 is larger
in thickness than other first photoresist pattern portions PR1,
then the portion of the second conductive layer CL2, formed
at the location corresponding to a first sub-electrode 711 to be
formed later, is not removed through the dry etching. That is,
the portions of the second conductive layer CL2 correspond-
ing to the second sub-electrode 712, the third sub-electrode
713, and the pad 150 are removed through the etching.
[0095] Thereafter, as shown in FIG. 8, the first photoresist
pattern PR1 remaining at the location corresponding to a first
sub-electrode 711 to be formed later is removed from the
second conductive layer CL2 through ashing, stripping, or
lifting off, and a third conductive layer CL3 is formed over the
entire area of the first substrate 110.

[0096] A second photoresist pattern PR2 is then formed on
the third conductive layer CL3, which corresponds to a first
sub-electrode 711 and a second sub-electrode 712 to be
formed later, and to the top side of a pad 150 to be formed later
such that a second sub-conductive layer SCL2 of the pad 150
is exposed to the outside.

[0097] As shown in FIG. 9, the third conductive layer CL3
is etched through wet etching by using the second photoresist
pattern PR2 as a mask, thereby forming a first electrode 710
and a pad 150. At this time, the first electrode 710 includes a
first sub-electrode 711 with the first to third conductive layers
CL1, CL2,and CL3, a second sub-electrode 712 with the first
and third conductive layers CL.1 and CL3, and a third sub-
electrode 713 with the first conductive layer CL1. Further-
more, with the pad 150, the first sub-conductive layer SCL1 is
surrounded by the second sub-conductive layer SCL2 and the
third conductive layer CL3, and the top side of the first con-
ductive layer CL1 opens such that the second sub-conductive
layer SCL2 is exposed to the outside.

[0098] Withthe above-described process, the first electrode
710 and the pad 150 are formed on the first substrate 110, and
at the same time, the driving source and drain electrodes 176
and 177 of the driving thin film transistor 20 are formed
together.

[0099] As shown in FIG. 10, an organic emissive layer 720
is formed on the first electrode 710 at the step S200.

[0100] Specifically, after a plurality of pixel definition lay-
ers are formed between the first electrode neighbors 710, a
first sub-organic emissive layer 721 is formed at the location
corresponding to the first sub-electrode 711, and a second
sub-organic emissive layer 722 is formed at the location cor-
responding to the second sub-electrode 712, while a third
sub-organic emissive layer 723 is formed at the location cor-
responding to the third sub-electrode 713.

[0101] A second electrode 730 is formed on the organic
emissive layer 720 at the step S300.

[0102] As described above, with the method of manufac-
turing the organic light emitting diode display according to
the first exemplary embodiment, the pad 150 is prevented
from being oxidized, and the optical efficiency of the light
emitted from the organic emissive layer 720 is maximized per
respective colors. Furthermore, as the first electrode 710 and
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the pad 150 are formed in a simultaneous manner, the pro-
duction time and costs are reduced.

[0103] An organic light emitting diode display 102 accord-
ing to a second exemplary embodiment will be now described
with reference to FIG. 11.

[0104] FIG. 11 is a cross-sectional view of an organic light
emitting diode display according to a second exemplary
embodiment.

[0105] InFIG. 11, the pad 150 differs from the pad 150 of
the first embodiment. Here the pad 150 includes the first
conductive layer CL1 and the third conductive layer CL3
unetched. The first conductive layer CL1 of the pad 150 is
completely surrounded by the third conductive layer CL3,
and is blocked from the outside by way of the third conductive
layer CL3.

[0106] As described above, with the organic light emitting
diode display 102 according to the second exemplary
embodiment, the first conductive layer CL1 of the pad 150 is
surrounded by the third conductive layer CL3, and accord-
ingly, even if the first conductive layer CL1 contains an easily
oxidizable metal with low electrical resistivity such as silver
(Ag), the first conductive layer CL1 is blocked from the
outside so that it is not oxidized through the reaction with
external oxygen.

[0107] While this disclosure 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.

What is claimed is:

1. An organic light emitting diode display comprising:

a substrate;

a first conductive layer disposed on the substrate;

a second conductive layer formed on the first conductive
layer;

a third conductive layer formed on the first conductive
layer or the second conductive layer;

a first electrode disposed on the substrate at a display area,
the first electrode including at least the first conductive
layer among the first conductive layer, the second con-
ductive layer, and the third conductive layer;

an organic emissive layer disposed on the first electrode;

a second electrode formed on the organic emissive layer;
and

a pad disposed on the substrate at a pad area neighboring
the display area, the pad having the first conductive layer
and the third conductive layer, third conductive layer
surrounding the lateral sides of the first conductive layer.

2. The organic light emitting diode display of claim 1, the
first conductive layer comprising a first sub-conductive layer
containing silver, and a second sub-conductive layer disposed
on the first sub-conductive layer.

3. The organic light emitting diode display of claim 2, the
second sub-conductive layer containing a transparent con-
ductive material.

4. The organic light emitting diode display of claim 3, the
third conductive layer of the pad having an opening at the top
side thereof, the second sub-conductive layer of the first con-
ductive layer being exposed through the opening of the third
conductive layer.

5. The organic light emitting diode display of claim 4, the
organic emissive layer including a first sub-organic emissive



US 2011/0084257 Al

layer emitting red-based light, a second sub-organic emissive
layer emitting green-based light, and a third sub-organic
emissive layer emitting blue-based light.

6. The organic light emitting diode display of claim 5, the
first electrode comprising a first sub-electrode corresponding
to the first sub-organic emissive layer and having the first
conductive layer, the second conductive layer, and the third
conductive layer with a first thickness, a second sub-electrode
corresponding to the second sub-organic emissive layer and
having only the first conductive layer and the third conductive
layer with a second thickness that is smaller than the first
thickness, and a third sub-electrode corresponding to the third
sub-organic emissive layer and having only the first conduc-
tive layer with a third thickness that is smaller than the second
thickness.

7. The organic light emitting diode display of claim 6,
further comprising a thin film transistor formed on the sub-
strate with source and drain electrodes, the source and drain
electrodes having at least the first conductive layer among the
first conductive layer, the second conductive layer, and the
third conductive layer.

8. The organic light emitting diode display of claim 7, the
source electrode, the drain electrode, the first electrode, and
the pad being formed in a simultaneous manner.

9. The organic light emitting diode display of claim 8, at
least one of the second conductive layer and the third con-
ductive layer being a transparent conductive material.

10. The organic light emitting diode display of claim 2, the
first conductive layer of the pad being wholly surrounded by
the third conductive layer.

11. A method of manufacturing an organic light emitting
diode display having a substrate, a first conductive layer
disposed on the substrate, a second conductive layer formed
on the first conductive layer, and a third conductive layer
formed on the first conductive layer or the second conductive
layer, the method comprising:

forming a first electrode and a pad on a substrate such that

the first electrode is disposed at a display area and the
pad is disposed at a pad area neighboring the display
area, the first electrode having at least the first conduc-
tive layer, the second conductive layer, and the third
conductive layer, and the pad having the first conductive
layer and the third conductive layer, the third conductive
layer surrounding the lateral sides of the first conductive
layer;

forming an organic emissive layer on the first electrode;

and

forming a second electrode on the organic emissive layer.

12. The method of claim 11, the first conductive layer being
formed by forming a second sub-conductive layer on a first
sub-conductive layer containing silver.

13. The method of claim 12, the forming of the first elec-
trode and the pad comprising opening a top side of the third
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conductive layer such that the second sub-conductive layer of
the first conductive layer is exposed to the outside.

14. The method of claim 13, the forming of the organic
emissive layer comprising:

forming a first sub-organic emissive layer emitting red-

based light;

forming a second sub-organic emissive layer emitting

green-based light; and

forming a third sub-organic emissive layer emitting blue-

based light.

15. The method of claim 14, the forming of the first elec-
trode and the pad further comprising:

forming a first sub-electrode corresponding to the first

sub-organic emissive layer and having the first conduc-
tive layer, the second conductive layer, and the third
conductive layer with a first thickness;

forming a second sub-electrode corresponding to the sec-

ond sub-organic emissive layer and having only the first
conductive layer and the third conductive layer with a
second thickness that is smaller than the first thickness;
and

forming a third sub-electrode corresponding to the third

sub-organic emissive layer and having only the first
conductive layer with a third thickness that is smaller
than the second thickness.

16. The method of claim 15, the forming of the first elec-
trode and the pad being conducted through photolithography.

17. The method of claim 16, the forming of the first elec-
trode and the pad further comprising:

sequentially forming the first conductive layer and the sec-

ond conductive layer on the substrate;

forming a first photoresist pattern corresponding to the first

electrode and the pad on the second conductive layer;
etching the first conductive layer and the second conduc-
tive layer by using the first photoresist pattern as a mask;
removing the second conductive layer corresponding to the
second sub-electrode, the third sub-electrode, and the
pad;

forming the third conductive layer on the substrate;

forming a second photoresist pattern corresponding to the

first sub-electrode, the second sub-electrode, and the pad
on the third conductive layer; and

etching the third conductive layer by using the second

photoresist pattern as a mask.

18. The method of claim 17, the forming of the first pho-
toresist pattern being conducted such that the first photoresist
pattern portion corresponding to the first sub-electrode is
larger in thickness than other first photoresist pattern por-
tions, with the step of removing the second conductive layer
being conducted through dry etching.

19. The method of claim 18, the forming of the first elec-
trode and the pad further comprising removing the first pho-
toresist pattern and removing the second photoresist pattern.

* sk * sk *
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