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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD FOR
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 earlier filed in the Korean
Intellectual Property Office on the 257 of Nov. 2010 and there
duly assigned Serial No. 10-2010-0118334.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to an organic
light emitting diode (OLED) display having a semiconductor
layer used as one electrode of a capacitor, and a manufactur-
ing method thereof.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode (OLED) display has
been paid much attention as a next-generation display
because of its merits such as a wide viewing angle, a fast
response rate, and relatively less power consumption, as well
as a lesser weight and a slim size.

[0006] The organic light emitting diode (OLED) display
includes a thin film transistor, an organic light emitting ele-
ment, and a capacitor. Here, both electrodes of the capacitor
may be made of a metal layer, or one electrode may be made
of a metal layer and the other electrode may be made of a
semiconductor layer.

[0007] On the other hand, when the semiconductor layer is
used as one electrode of the capacitor, the semiconductor
layer is generally doped with an impurity to improve conduc-
tivity. However, if the impurity is not doped to a portion of the
semiconductor layer used as one electrode of the capacitor by
a limitation of a manufacturing process, the whole character-
istics of the organic light emitting diode (OLED) display are
deteriorated.

[0008] 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

[0009] An exemplary embodiment provides an organic
light emitting diode (OLED) display suppressing generation
of deterioration due to non-doping of an impurity at a portion
of'a semiconductor layer used as one electrode of a capacitor.
[0010] Also, a manufacturing method of the organic light
emitting diode (OLED) display is provided.

[0011] An organic light emitting diode (OLED) display
according to an exemplary embodiment includes: a substrate;
a semiconductor layer pattern formed on the substrate and
including a first capacitor electrode; a gate insulating layer
covering the semiconductor layer pattern; a first conductive
layer pattern formed on the gate insulating layer and includ-
ing a second capacitor electrode having at least a portion
overlapping the first capacitor electrode; an interlayer insu-
lating layer having a capacitor opening exposing the portion
of the second capacitor electrode and covering the second
capacitor electrode; and a second conductive layer pattern
formed on the interlayer insulating layer, wherein the capaci-
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tor opening includes a first transverse side wall parallel to and
overlapping the second capacitor electrode, a second trans-
verse side wall parallel to and not overlapping the second
capacitor electrode, and a longitudinal side wall connecting
the first transverse side wall and the second transverse side
wall to each other and overlapping the first capacitor elec-
trode.

[0012] The first capacitor electrode overlapping the longi-
tudinal side wall of the capacitor opening may be a semicon-
ductor layer doped with an impurity.

[0013] Also, an organic light emitting diode (OLED) dis-
play according to another exemplary embodiment includes: a
substrate; a semiconductor layer pattern formed on the sub-
strate and including a first capacitor electrode; a gate insulat-
ing layer covering the semiconductor layer pattern; a first
conductive layer pattern formed on the gate insulating layer
and including a second capacitor electrode having at least a
portion overlapping the first capacitor electrode; an interlayer
insulating layer including a capacitor opening exposing a
portion of the second capacitor electrode and at least one
doping hole overlapping the second capacitor electrode and
the first capacitor electrode and exposing a portion of the
second capacitor electrode near the capacitor opening, and
covering the second capacitor electrode; and a second con-
ductive layer pattern formed on the interlayer insulating layer.
[0014] The first capacitor electrode overlapping at least one
doping hole may be a semiconductor layer doped with an
impurity.

[0015] A portion of a region of the first conductive layer
pattern may be formed of a single transparent conductive
layer, and another portion of the region is formed of a trans-
parent conductive layer and a plurality of metal layers depos-
ited on the transparent conductive layer.

[0016] The capacitor opening may be formed through an
etching process, and the etching process may include a clean-
ing process using a solution including hydrofluoric acid (HF).
[0017] At least one of metal layer among the plurality of
metal layers except for the highest layer is relatively more
easily eroded by the hydrofluoric acid solution than the high-
est layer.

[0018] Atleastonemetal layer among the plurality of metal
layers except for the highest layer may include aluminum.
[0019] At least a portion of the second capacitor electrode
of the first conductive layer pattern exposed through the
capacitor opening may be formed of a single transparent
conductive layer.

[0020] The first capacitor electrode overlapping the second
capacitor electrode formed of the single transparent conduc-
tive layer may be doped with an impurity.

[0021] A manufacturing method of an organic light emit-
ting diode (OLED) display according to an exemplary
embodiment includes: providing a substrate; forming a semi-
conductor layer pattern including a first capacitor electrode
on the substrate; forming a gate insulating layer covering the
semiconductor layer pattern; forming a first conductive layer
pattern intermediate including a second capacitor electrode
intermediate having at least a portion overlapping the first
capacitor electrode on the gate insulating layer; forming an
interlayer insulating layer having a capacitor opening expos-
ing a portion of the second capacitor electrode intermediate
and covering the first conductive layer pattern intermediate;
and partially etching the first conductive layer pattern inter-
mediate while forming the second conductive layer pattern on
the interlayer insulating layer to complete the first conductive
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layer pattern. The capacitor opening includes a first trans-
verse side wall parallel to and overlapping the second capaci-
tor electrode, a second transverse side wall parallel to and not
overlapping the second capacitor electrode, and a longitudi-
nal side wall connecting the first transverse side wall and the
second transverse side wall to each other and overlapping the
first capacitor electrode.

[0022] The first capacitor electrode overlapping the longi-
tudinal side wall of the capacitor opening may be a semicon-
ductor layer doped with an impurity.

[0023] A manufacturing method of an organic light emit-
ting diode (OLED) display according to another exemplary
embodiment includes: providing a substrate; forming a semi-
conductor layer pattern including a first capacitor electrode
on the substrate; forming a gate insulating layer covering the
semiconductor layer pattern; forming a first conductive layer
pattern intermediate including a second capacitor electrode
intermediate having at least a portion overlapping the first
capacitor electrode on the gate insulating layer; forming an
interlayer insulating layer including a capacitor opening
exposing a portion of the second capacitor electrode and at
least one doping hole overlapping the second capacitor elec-
trode and the first capacitor electrode and exposing a portion
of the second capacitor electrode near the capacitor opening,
and covering the second capacitor electrode; and partially
etching the first conductive layer pattern intermediate while
forming the second conductive layer pattern on the interlayer
insulating layer to complete the first conductive layer pattern.
[0024] Doping an impurity to the first capacitor electrode
through at least one of doping hole may be further included.
[0025] In the manufacturing method of the organic light
emitting diode (OLED) display, a portion of a region of the
first conductive layer pattern may be formed of a single trans-
parent conductive layer, and another portion of the region is
formed of a transparent conductive layer and a plurality of
metal layers deposited on the transparent conductive layer.
[0026] The capacitor opening may be formed through an
etching process, and the etching process may include a clean-
ing process using a solution including hydrofluoric acid (HF).
[0027] At leastone metal layer among the plurality of metal
layers except for the highest layer may be relatively more
easily eroded by the hydrofluoric acid solution than the high-
est layer.

[0028] At leastone metal layer among the plurality of metal
layers except for the highest layer may include aluminum.
[0029] At least a portion of the second capacitor electrode
of the first conductive layer pattern exposed through the
capacitor opening may be formed of the single transparent
conductive layer.

[0030] The first capacitor electrode overlapping the second
capacitor electrode formed of the single transparent conduc-
tive layer may be doped with an impurity.

[0031] According to an exemplary embodiment, the
organic light emitting diode (OLED) display may suppress
deterioration generated by one region where the impurity is
doped in the semiconductor layer that is used as one electrode
of the capacitor.

[0032] Also, the manufacturing method of the organic light
emitting diode (OLED) display is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] 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
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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:

[0034] FIG. 1 to FIG. 17 are layout views and cross-sec-
tional views sequentially showing a manufacturing process of
an organic light emitting diode (OLED) display according to
a first exemplary embodiment;

[0035] FIG. 1illustrates a first process of forming semicon-
ductor layer patterns on a substrate according to the first
exemplary embodiment;

[0036] FIG. 2 illustrates a cross-sectional view of a portion
of FIG. 1 corresponding to line II-II;

[0037] FIG. 3 illustrates a next process of forming first
conductive layer pattern intermediates on the substrate
according to the first exemplary embodiment;

[0038] FIG. 4 illustrates a cross-sectional view of a portion
of FIG. 3 corresponding to line IV-1V;

[0039] FIG. 5 and FIG. 6 illustrate a next process of form-
ing and etching an interlayer insulating layer covering the first
conductive layer pattern intermediates of FIG. 4;

[0040] FIG. 7 is a close-up view of a portion of FIG. 6
adjacent lines VIII-VIII and IX-IX;

[0041] FIG. 8 and FIG. 9 are cross-sectional views the first
exemplary embodiment resulting from the etching of the
interlayer insulating layer corresponding to lines VIII-VIII
and IX-IX, respectively;

[0042] FIG. 10 and FIG. 11 illustrate a next process of
forming a second conductive layer pattern covering exposed
surfaces of the layers shown in FIGS. 8 and 9, respectively;
[0043] FIG. 12 and FIG. 13 illustrate a next process of
forming a photoresist layer on the patterns shown in FIGS. 10
and 11, respectively;

[0044] FIG. 14 and FIG. 15 illustrate a next process of
patterning the photoresist layer and performing a photoli-
thography process on the patterns shown in FIGS. 12 and 13,
respectively;

[0045] FIG. 16 and FIG. 17 illustrate layout views of the
patterns formed by the processes of FIGS. 1-15; and

[0046] FIG. 18 to FIG. 23 are layout views and cross-
sectional views sequentially showing a manufacturing pro-
cess of an organic light emitting diode (OLED) display
according to a second exemplary embodiment;

[0047] FIG. 18 and FIG. 19 illustrate a perspective view of
patterns formed by a processes of the second exemplary
embodiment, where FIG. 19 is a close-up view of FIG. 18
adjacent line XX-XX;

[0048] FIG. 20 illustrates a cross-sectional view of a por-
tion of FIG. 19 corresponding to line XX-XX;

[0049] FIG. 21 illustrates a next process of forming a sec-
ond conductive layer pattern and a photoresist layer on the
substrate according to the second exemplary embodiment;
[0050] FIG. 22 illustrates a next process of patterning the
photoresist layer and performing a photolithography process;
and

[0051] FIG. 23 illustrates a layout view of the patterns
forming the organic light emitting diode (OLED) display by
the processes of FIGS. 18-22.

DETAILED DESCRIPTION OF THE INVENTION

[0052] 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
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embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0053] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion. In addition, herein, the first exemplary embodiment will
be mainly described, and other exemplary embodiments will
be primarily described with regard to configurations other
than those of the first exemplary embodiment.

[0054] In addition, the size and thickness of each compo-
nent shown in the drawings are arbitrarily shown for under-
standing and ease of description, but the present invention is
not limited thereto. In the drawings, the thickness of layers,
films, panels, regions, etc., are exaggerated for clarity. In the
drawings, for understanding and ease of description, the
thickness of some layers and areas is exaggerated. 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.

[0055] Next, an organic light emitting diode (OLED) dis-
play 101 and a manufacturing method thereof according to
the first exemplary embodiment will be described with refer-
ence to FIG. 1 to FIG. 17.

[0056] Firstly, a manufacturing method of an organic light
emitting diode (OLED) display 101 according to the first
exemplary embodiment will be described focusing on a first
thin film transistor 10, a second thin film transistor 20, and a
capacitor 80 according to a deposition sequence (see FIG. 16
and FIG. 23). Particularly, one region where both electrodes
of'the capacitor 80 are intersected will be described in detail.
[0057] As shown in FIG. 1 and FIG. 2, illustrate a first
process of forming semiconductor layer patterns on a sub-
strate, where FIG. 2 is a cross-sectional view taken at line I1-11
of FIG. 1.

[0058] InFIG. 2, abuffer layer 120 is formed on a substrate
111.

[0059] The substrate 111 is formed as a transparent insu-
lating substrate made of glass, quartz, ceramic, or plastic.
However, an exemplary embodiment is not limited thereto.
Also, when the substrate 111 is made of plastic, the substrate
111 may be a flexible substrate.

[0060] The buffer layer 120 is formed to be a single layer or
multiple layers including at least one of a silicon oxide layer
and a silicon nitride layer by using chemical vapor deposition
or physical vapor deposition, which are known to a person
skilled in the art.

[0061] The buffer layer 120 prevents diffusion or penetra-
tion of moisture or impurities generated from the substrate
111, smooths the surface, and controls the transmission speed
of heat during a crystallization process for forming a semi-
conductor layer.

[0062] The buffer layer 120 can be omitted depending on
types of the substrate 111 and process conditions.

[0063] Next, as shown in FIG. 1, semiconductor layer pat-
terns 131, 132, and 138 are formed on the buffer layer 120.
The semiconductor layer patterns 131, 132, and 138 include a
plurality of active layers 131 and 132 and a first capacitor
electrode 138. The semiconductor layer patterns 131, 132,
and 138 are formed of a polysilicon layer. The polysilicon
layer may be formed with a method in which amorphous
silicon is formed and is then crystallized. The crystallizing of
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the amorphous silicon layer may be carried out using various
crystallization methods known to a skilled person in the art.
[0064] Next, a gate insulating layer 140 covering the semi-
conductor layer patterns 131, 132, and 138 is formed. The
gate insulating layer 140 is formed using any of various
insulating materials known to a person skilled in the art, such
as tetraethyl orthosilicate (TEOS), silicon nitride (SiNx), and
silicon oxide (SiO,).

[0065] Next, as shown in FIG. 3 and FIG. 4, illustrate a next
process of forming first conductive layer pattern intermedi-
ates on the substrate, where FIG. 4 is a cross-sectional view
taken at line IV-1IV of FIG. 3, line IV-IV being coincident with
line II-1T of FIG. 1.

[0066] As shown in FIG. 3, first conductive layer pattern
intermediates 1510, 1520, 1530, 1540, 1550, 1580, and 7100
are formed, wherein the first conductive layer pattern inter-
mediate 1580 comprises a second capacitor electrode inter-
mediate 1580, and the first conductive layer pattern interme-
diate 7100 comprises a pixel electrode intermediate 7100.
[0067] As shown in FIG. 4, the second capacitor electrode
intermediate 1580 includes a transparent conductive layer
1581 and a plurality of metal layers 1582, 1583, and 1584
deposited on the transparent conductive layer 1581. The other
first conductive layer pattern intermediates 1510, 1520, 1530,
1540, 1550, and 7100 (not shown in FIG. 4) basically have a
multi-layer structure like the second capacitor electrode inter-
mediate 1580.

[0068] At least one metal layer 1582 or 1583 of the second
capacitor electrode intermediate 1580 is made of a metal that
is relatively easier eroded than the highest metal layer 1584
with a hydrofluoric acid (HF) solution. For example, at least
one metal layer 1582 or 1583 of the plurality of metal layers
includes aluminum. In detail, the plurality of metal layers
1582, 1583, and 1584 may have a structure in which molyb-
denum (Mo)/aluminum (Al)/molybdenum (Mo) are depos-
ited.

[0069] Next, FIG. 5 and FIG. 6 illustrate a next process of
forming and etching an interlayer insulating layer covering
the first conductive layer pattern intermediates of FIG. 4
[0070] As shown in FIG. 5, an interlayer insulating layer
160 covering the first conductive layer pattern intermediates
1510, 1520, 1530, 1540, 1550, and 1580 is formed.

[0071] Also, as shown in FIG. 6, a portion of the interlayer
insulating layer 160 is etched to form a capacitor opening 168
exposing a portion of the second capacitor electrode interme-
diate 1580. Here, an opening exposing all or a portion of the
pixel electrode intermediate 7100 may be formed along with
the capacitor opening 168.

[0072] FIG. 7 is a close-up view of a portion of FIG. 6 near
lines VIII-VIII and IX-IX.

[0073] As shown in FIG. 7, the capacitor opening 168
includes a first transverse side wall 1681 parallel to and over-
lapping a second capacitor electrode 1580, a second trans-
verse side wall 1682 parallel to and not overlapping the sec-
ond capacitor electrode 1580, and a longitudinal side wall
1685 connecting the first transverse side wall 1681 and the
second transverse side wall 1682 and overlapping the first
capacitor electrode 138.

[0074] The etching process for forming the capacitor open-
ing 168 includes a cleaning process using a solution including
hydrofluoric acid (HF).

[0075] FIG. 8 and FIG. 9 are cross-sectional views the first
exemplary embodiment resulting from the etching of the



US 2012/0132920 Al

interlayer insulating layer corresponding to lines VIII-VIII
and IX-IX, respectively, line VIII-VIII being coincident with
line II-IT of FIG. 1.

[0076] Accordingly, as shown in FIG. 8 and FIG. 9, an
undercut 1589 is generated in the second capacitor electrode
intermediate 1580 having the side surface exposed through
the capacitor opening 168 of the interlayer insulating layer
160. This is because the at least one metal layer (1583) of the
plurality of metal layers 1582 or 1583 is eroded by the hydrof-
luoric acid solution. The undercut 1589 is generated at the
side surface of the second capacitor electrode intermediate
1580 facing the second transverse side wall 1682 that is
parallel to and does not overlap the second capacitor electrode
intermediate 1580.

[0077] Next, FIG.10 and FIG. 11 illustrate a next process of
forming a second conductive layer pattern covering exposed
surfaces of the layers shown in FIGS. 8 and 9, respectively.
[0078] AsshowninFIG.10and FIG. 11, a conductive layer
1700 for forming a second conductive layer pattern is formed
on the interlayer insulating layer 160 and the exposed upper
surface portions of second capacitor electrode intermediate
1580 and gate insulating layer 140. Accordingly, side por-
tions of second capacitor electrode intermediate 1580 remain
exposed. The conductive layer 1700 includes a metal layer. A
portion of the conductive layer 1700 may be disconnected by
the stepped height generated by the capacitor opening 168 of
the interlayer insulating layer 160.

[0079] Next, FIG.12 and FIG. 13 illustrate a next process of
forming a photoresist layer on the patterns shown in FIGS. 10
and 11, respectively.

[0080] AsshowninFIG.12 and FIG. 13, a photoresist layer
800 is coated on the above-described conductive layer 1700
and remaining exposed side portions of second capacitor
electrode intermediate 1580.

[0081] Next, FIG. 14 and FIG. 15 illustrate a next process of
patterning the photoresist layer and performing a photoli-
thography process on the patterns shown in FIGS. 12 and 13,
respectively.

[0082] As shown in FIG. 14 and FIG. 15, the photoresist
layer 800 is then patterned to form a photoresist layer pattern
801, and then, as shown in FIG. 16, a first conductive layer
pattern (151, 152,153, 154, 155, 158, and 710) and a second
conductive layer pattern (171, 173, 174, 176, and 177) are
formed through a photolithography process using the photo-
resist layer pattern 801. That is, while forming the second
conductive layer pattern (171, 173, 174, 176, and 177), the
first conductive layer pattern intermediates 1510, 1520, 1530,
1540, 1550, 1580, and 7100 are partially etched to complete
the first conductive layer pattern (151, 152, 153, 154, 155,
158, and 710) together. The first conductive layer pattern
intermediates 1510, 1520, 1530, 1540, 1550, 1580, and 7100
that are partially etched may be a second capacitor electrode
158 intermediate and a pixel electrode 710 intermediate.
[0083] FIG. 16illustrates a perspective view of the patterns
formed by the above stated processes, and FIG. 17 is a close-
up view of a portion of FIG. 16 adjacent lines X VII-XVII and
XVII-XVIIL

[0084] As shown in FIG. 16 and FIG. 17, the first conduc-
tive layer pattern (151, 152, 153, 154, 155, 158, and 710)
includes a gate (scan) line 151, a capacitor line 153, source
electrodes 154 and 155, the second capacitor electrode 158,
and the pixel electrode 710.

[0085] Also, the second conductive layer pattern (171,173,
174,176, and 177) includes a data line 171, source electrodes
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173 and 174, and drain electrodes 176 and 177. Reference
numeral 178 of FIG. 14 and FIG. 15 indicates an extension
extended from the drain electrode 177.

[0086] Also, as shown in FIG. 14 and FIG. 15, the second
capacitor electrode 158 is mainly formed of a single transpar-
ent conductive layer 1581 that is exposed through the capaci-
tor opening 168. That is, a plurality of metal layers 1582,
1583, and 1584 that are formed on the transparent conductive
layer 1581 are removed together in the process of forming the
second conductive layer pattern (171, 173, 174, 176, and
177).

[0087] As described above, the second capacitor electrode
158 exposed through the capacitor opening 168 must be
formed of the single transparent conductive layer, however, as
shown in FIG. 14 and FIG. 15, the photoresist material flows
into the space formed when the portion side surface of the
second capacitor electrode 158 is undercut such that the metal
layer 1582 unnecessarily remains on the transparent conduc-
tive layer 1581 in a portion of the region of the second capaci-
tor electrode 158.

[0088] Next, an impurity is doped in the first capacitor
electrode 138. The impurity may be of a P type or N type. The
impurity may be various materials known to a skilled person
in the art.

[0089] The impurity transmits to the second capacitor elec-
trode 158 exposed through the capacitor opening 168 and
made of the single transparent conductive layer 1581 and is
doped to the first capacitor electrode 138 through transparent
conductive layer 1581 and gate insulating layer 140.

[0090] On theotherhand, as described above, the portion of
the second capacitor electrode 158 that is exposed through the
capacitor opening 168 but where the metal layer 1582
remains on the transparent conductive layer 1581 prevents the
transmission of the impurity.

[0091] Accordingly, as shown in FIG. 17, the first capacitor
electrode 138 has a first non-doping region NP1 where the
doping of the impurity is blocked by the second capacitor
electrode 158 where the metal layer remains. The first non-
doping region NP1 faces the second transverse side wall 1682
of the above-described capacitor opening 168.

[0092] Also, the first capacitor electrode 138 includes a
second non-doping region NP2 facing the first transverse side
wall 1681 of the capacitor opening 168 and overlapping the
interlayer insulating layer 160. The second non-doping
region NP2 is covered by the interlayer insulating layer 160
such that the plurality of metal layers 1582, 1583, and 1584 of
the second capacitor electrode 158 are removed, and thereby
the impurity is not doped.

[0093] As described above, the first capacitor electrode 138
has the region having high resistance because of the first
non-doping region NP1 and the second non-doping region
NP2. However, the first capacitor electrode 138 facing the
longitudinal side wall 1685 of the capacitor opening 168 is
doped with the impurity. Accordingly, the first capacitor elec-
trode 138 is doped with the impurity between the first non-
doping region NP1 and the second non-doping region NP2,
thereby ensuring a path of electricity having relatively low
resistance.

[0094] Meanwhile, if the capacitor opening 168 is indepen-
dently formed of the first transverse side wall 1681 or the
second transverse side wall 1682, the non-doping region
intersects the first capacitor electrode 138 such that a deterio-
ration of the circuit driving according to a resistance increase
is generated.
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[0095] However, in the first exemplary embodiment, the
capacitor opening 168 has the structure respectively forming
the first transverse side wall 1681 and the second transverse
side wall 1682 and connecting them through the longitudinal
side wall 1685 on the first capacitor electrode 138, and
thereby the doping region may be ensured between the non-
doping regions NP1 and NP2 such that the path of the elec-
tricity may be effectively ensured.

[0096] Also, the pixel electrode 710 may be made of the
single transparent conductive layer along with the portion of
the region of the second capacitor electrode 158.

[0097] Next, although not shown, a pixel definition layer is
formed on the second conductive layer pattern (171,173,174,
176, and 177). The pixel definition layer has, as shown in FIG.
16, a pixel opening 181 exposing the pixel electrode 710.
Also, although not shown, an organic emission layer and a
common electrode are sequentially formed on the pixel defi-
nition layer to form an organic light emitting element.
[0098] A low molecular weight organic material or a high
molecular weight organic material may be used for the
organic emission layer. The organic emission layer includes a
hole transport layer and a hole injection layer in the direction
of the pixel electrode 710 with respect to the emission layer,
and also includes an electron transport layer and an electron
injection layer in the direction of the common electrode (not
shown). In addition, various layers can be stacked if needed.
[0099] Also, the organic light emitting diode (OLED) dis-
play 101 according to the first exemplary embodiment uses
the pixel electrode 710 as an anode and the common electrode
(not shown) as a cathode. However, the exemplary embodi-
ment is not restricted thereto, and the polarities of the pixel
electrode 710 and the common electrode (not shown) may be
opposite.

[0100] Also, in the first exemplary embodiment, the com-
mon electrode (not shown) is made of a material including a
reflecting material. That is, the organic light emitting diode
(OLED) display 101 has a rear light emission structure. In
detail, the common electrode (not shown) may be made of Al,
Ag, Mg, Li, Ca, LiF/Ca, or LiF/Al.

[0101] Although not shown, the organic light emitting
diode (OLED) display 101 may further include a sealing
member for preventing permeation of moisture or oxygen
into the organic emission layer (not shown).

[0102] The organic light emitting diode (OLED) display
101 manufactured by the above-described manufacturing
method according to the first exemplary embodiment sup-
presses the deterioration of the circuit driving due to the
non-doping region of the impurity in the first capacitor elec-
trode 138 of the capacitor 80.

[0103] Next, an organic light emitting diode (OLED) dis-
play 102 and a manufacturing method according to a second
exemplary embodiment will be described with reference to
FIG. 18 to FIG. 23.

[0104] The manufacturing method according to the present
embodiment is the same as the first exemplary embodiment
until forming the first conductive layer pattern intermediates
1510, 1520, 1530, 1540, 1550, 1580, and 7100.

[0105] FIG.18 and FIG. 19 illustrates a perspective view of
the patterns formed by the processes of the second exemplary
embodiment, where FIG. 19 is a close-up view of FIG. 16
adjacent line XX-XX.

[0106] As shown in FIG. 18 and FIG. 19, an interlayer
insulating layer 160 covering the first conductive layer pat-
tern intermediates 1510, 1520, 1530, 1540, 1550, 1580, and
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7100 is formed. Also, the interlayer insulating layer 160 is
partially etched to form a capacitor opening 168 exposing the
portion of the second capacitor electrode intermediate 1580
and at least one doping hole 1688.

[0107] The doping hole 1688 overlaps a portion of the
second capacitor electrode intermediate 1580 and the first
capacitor electrode 138, and is positioned near the capacitor
opening 168.

[0108] Also, the etching process for forming the capacitor
opening 168 includes a cleaning process using a solution
including hydrofluoric acid (HF).

[0109] FIG. 20 illustrates a cross-sectional view of a por-
tion of FIG. 19 corresponding to line XX-XX.

[0110] Asshown inFIG. 20, the undercut 1589 is generated
in the second capacitor electrode intermediate 1580 having
the side surface exposed through the capacitor opening 168 of
the interlayer insulating layer 160. This is because at least one
metal layer (1583) among the plurality of metal layers 1582,
1583, and 1584 forming the second capacitor electrode inter-
mediate 1580 is eroded by the hydrofluoric acid solution.
[0111] FIG. 21 illustrates a next process of forming a sec-
ond conductive layer pattern and a photoresist layer on the
substrate according to the second exemplary embodiment
[0112] Next, as shown in FIG. 21, a conductive layer 1700
for forming the second conductive layer pattern (171, 173,
174, 176, and 177) is formed on the first conductive layer
pattern intermediates 1510, 1520, 1530, 1540, 1550, 1580,
7100 and the interlayer insulating layer 160, and the photo-
resist layer 800 is coated thereon.

[0113] FIG. 22 illustrate a next process of patterning the
photoresist layer and performing a photolithography process.
[0114] In FIG. 22, after the photoresist layer 800 is pat-
terned to form the photoresist layer pattern 801, the first
conductive layer pattern (151, 152, 153, 154, 155, 158, and
710) and the second conductive layer pattern (171, 173, 174,
176, and 177) are formed through the photolithography pro-
cess using the photoresist layer pattern 801. That is, while
forming the second conductive layer pattern (171, 173, 174,
176, and 177), the first conductive layer pattern intermediates
1510, 1520, 1530, 1540, 1550, 1580, and 7100 are partially
etched to complete the first conductive layer pattern (151,
152, 153,154, 155, 158, and 710) together. The first conduc-
tive layer pattern intermediates 1510, 1520, 1530, 1540,
1550, 1580, and 7100 that are partially etched may be the
second capacitor electrode 158 intermediate and the pixel
electrode 710 intermediate.

[0115] As shown in FIG. 23, the first conductive layer pat-
tern (151, 152, 153, 154, 155, 158, and 710) includes a gate
line 151, a capacitor line 153, source electrodes 154 and 155,
the second capacitor electrode 158, and a pixel electrode 710.
[0116] Also, the second conductive layer pattern (171,173,
174,176, and 177) includes a data line 171, source electrodes
173 and 174, and drain electrodes 176 and 177. Reference
numeral 178 of FIG. 22 is an expansion extended from the
drain electrode 177.

[0117] Also, as shown in FIG. 22, most of the second
capacitor electrode 158 exposed through the capacitor open-
ing 168 is formed with the single transparent conductive layer
1581. That is, a plurality of metal layers 1582, 1583, and 1584
that are formed on the transparent conductive layer 1581 are
removed together in the process of forming the second con-
ductive layer pattern (171, 173, 174,176, and 177).

[0118] As described above, the second capacitor electrode
158 exposed through the capacitor opening 168 should be
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formed with the single transparent conductive layer, however
as shown in FIG. 14 and FIG. 15, the photoresist material
flows into the space formed when the side surface of the
portion of the second capacitor electrode 158 is undercut such
that the metal layer 1582 unnecessarily remains in the portion
of the region of the second capacitor electrode 158 on the
transparent conductive layer 1581.

[0119] Also, while covering the interlayer insulating layer
160, a plurality of metal layers 1582, 1583, and 1584 of the
second capacitor electrode 158 are removed via the doping
hole 1688 in the region where the first capacitor electrode 138
and the second capacitor electrode 158 overlap each other
such that the single transparent conductive layer 1581 is
removed.

[0120] Next, the first capacitor electrode 138 is doped with
an impurity. The impurity may be a P type or an N type. The
impurity may include various materials known to a skilled
person in the art.

[0121] The impurity transmits to the second capacitor elec-
trode 158 exposed through the capacitor opening 168 and the
doping hole 1688 and formed with the single transparent
conductive layer 1581, and is doped to the first capacitor
electrode 138.

[0122] Onthe otherhand, as described above, the portion of
the second capacitor electrode 158 that is exposed through the
capacitor opening 168 but where the metal layer 1582
remains on the transparent conductive layer 1581 prevents the
transmission of the impurity. However, the metal layer 1582
on the transparent conductive layer 1581 is removed via the
doping hole 1688 in the region where the doping hole 1688 is
formed such that the impurity is smoothly transmitted to the
second capacitor electrode 158 and may be doped to the first
capacitor electrode 138.

[0123] Also, the metal layers 1582, 1583, and 1584 remain
in the relatively small space between the doping hole 1688
and the capacitor opening 168 such that the doping of the
impurity may be prevented. However, the impurity is lateral-
straggled in the lateral direction by a predetermined distance
such that the impurity may be sufficiently diffused to the
relatively small gap between the doping hole 1688 and the
capacitor opening 168.

[0124] Accordingly, the first capacitor electrode 138 may
suppress the deterioration of circuit driving due to a region
having high resistance by the non-doping of the impurity.
That is, the first capacitor electrode 138 is not disconnected
by the non-doped region such that the passing path of the
electricity may be effectively ensured.

[0125] FIG. 23 illustrates a layout view of the patterns
forming the organic light emitting diode (OLED) display by
the processes of FIGS. 18-22.

[0126] Next, a pixel definition layer (not shown), an
organic emission layer (not shown), a common electrode (not
shown), and a sealing member (not shown) are formed with
the same method as the first exemplary embodiment to form
an organic light emitting diode (OLED) display 102 accord-
ing to the second exemplary embodiment, as shown in FIG.
23.

[0127] The organic light emitting diode (OLED) display
102 manufactured by the manufacturing method according to
the second exemplary embodiment may suppress the deterio-
ration of the circuit driving due to the region where the impu-
rity is not doped in the first capacitor electrode 138 of the
capacitor 80.
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[0128] 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 (OLED) display com-
prising:

a substrate;

a semiconductor layer pattern formed on the substrate and

including a first capacitor electrode;

a gate insulating layer covering the semiconductor layer
pattern;

a first conductive layer pattern formed on the gate insulat-
ing layer and including a second capacitor electrode
having at least a portion overlapping the first capacitor
electrode;

an interlayer insulating layer having a capacitor opening
exposing the portion of the second capacitor electrode
and covering the second capacitor electrode; and

a second conductive layer pattern formed on the interlayer
insulating layer,

wherein the capacitor opening includes a first transverse
side wall parallel to and overlapping the second capaci-
tor electrode, a second transverse side wall parallel to
and not overlapping the second capacitor electrode, and
a longitudinal side wall connecting the first transverse
side wall and the second transverse side wall to each
other and overlapping the first capacitor electrode.

2. The organic light emitting diode (OLED) display of
claim 1, wherein the first capacitor electrode overlapped by
the longitudinal side wall of the capacitor opening is a semi-
conductor layer doped with an impurity.

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

a substrate;

a semiconductor layer pattern formed on the substrate and

including a first capacitor electrode;

a gate insulating layer covering the semiconductor layer
pattern;

a first conductive layer pattern formed on the gate insulat-
ing layer and including a second capacitor electrode
having at least a portion overlapping the first capacitor
electrode;

an interlayer insulating layer including a capacitor opening
exposing a portion of the second capacitor electrode and
at least one doping hole overlapping the second capaci-
tor electrode and the first capacitor electrode and expos-
ing a portion of the second capacitor electrode near the
capacitor opening, and covering the second capacitor
electrode; and

a second conductive layer pattern formed on the interlayer
insulating layer.

4. The organic light emitting diode (OLED) display of
claim 3, wherein the first capacitor electrode overlapped by at
least one doping hole is a semiconductor layer doped with an
impurity.

5. The organic light emitting diode (OLED) display of
claim 3, wherein a portion of a region of the first conductive
layer pattern is formed of a single transparent conductive
layer, and another portion of the region is formed of a trans-
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parent conductive layer and a plurality of metal layers depos-
ited on the transparent conductive layer.

6. The organic light emitting diode (OLED) display of
claim 5, wherein the capacitor opening is formed through an
etching process, and the etching process includes a cleaning
process using a solution including hydrofluoric acid (HF).

7. The organic light emitting diode (OLED) display of
claim 6, wherein at least one metal layer among the plurality
of metal layers except for the highest layer is relatively more
easily eroded by the hydrofluoric acid solution than the high-
est layer.

8. The organic light emitting diode (OLED) display of
claim 6, wherein at least one metal layer among the plurality
of metal layers except for the highest layer includes alumi-
num.

9. The organic light emitting diode (OLED) display of
claim 5, wherein at least a portion of the second capacitor
electrode of the first conductive layer pattern exposed through
the capacitor opening is formed of a single transparent con-
ductive layer.

10. The organic light emitting diode (OLED) display of
claim 9, wherein the first capacitor electrode overlapped by
the second capacitor electrode formed of the single transpar-
ent conductive layer is doped with an impurity.

11. A method for manufacturing an organic light emitting
diode (OLED) display comprising:

providing a substrate;

forming a semiconductor layer pattern including a first

capacitor electrode on the substrate;

forming a gate insulating layer covering the semiconductor

layer pattern;

forming a first conductive layer pattern intermediate

including a second capacitor electrode intermediate hav-
ing at least a portion overlapping the first capacitor elec-
trode on the gate insulating layer;

forming an interlayer insulating layer having a capacitor

opening exposing a portion of the second capacitor elec-
trode intermediate and covering the first conductive
layer pattern intermediate; and

partially etching the first conductive layer pattern interme-

diate while forming the second conductive layer pattern
on the interlayer insulating layer to complete the first
conductive layer pattern,

wherein the capacitor opening includes a first transverse

side wall parallel to and overlapping the second capaci-
tor electrode, a second transverse side wall parallel to
and not overlapping the second capacitor electrode, and
a longitudinal side wall connecting the first transverse
side wall and the second transverse side wall to each
other and overlapping the first capacitor electrode.

12. The method of claim 11, wherein the first capacitor
electrode overlapped by the longitudinal side wall of the
capacitor opening is a semiconductor layer doped with an

impurity.
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13. A method for manufacturing an organic light emitting
diode (OLED) display, comprising:

providing a substrate;

forming a semiconductor layer pattern including a first

capacitor electrode on the substrate;

forming a gate insulating layer covering the semiconductor

layer pattern;

forming a first conductive layer pattern intermediate

including a second capacitor electrode intermediate hav-
ing at least a portion overlapping the first capacitor elec-
trode on the gate insulating layer;

forming an interlayer insulating layer including a capacitor

opening exposing a portion of the second capacitor elec-
trode and at least one doping hole overlapping the sec-
ond capacitor electrode and the first capacitor electrode
and exposing a portion of the second capacitor electrode
near the capacitor opening, and covering the second
capacitor electrode; and

partially etching the first conductive layer pattern interme-

diate while forming the second conductive layer pattern
on the interlayer insulating layer to complete the first
conductive layer pattern.

14. The method of claim 13, further comprising doping an
impurity to the first capacitor electrode through at least one
doping hole.

15. The method of claim 14, wherein a portion of a region
of the first conductive layer pattern is formed of a single
transparent conductive layer, and another portion of the
region is formed of a transparent conductive layer and a
plurality of metal layers deposited on the transparent conduc-
tive layer.

16. The method of claim 15, wherein the capacitor opening
is formed through an etching process, and the etching process
includes a cleaning process using a solution including hydrof-
luoric acid (HF).

17. The method of claim 16, wherein at least one of metal
layer among the plurality of metal layers except for the high-
est layer is relatively more easily eroded by the hydrofiuoric
acid solution than the highest layer.

18. The method of claim 16, wherein at least one metal
layer among the plurality of metal layers except for the high-
est layer includes aluminum.

19. The method of claim 15, wherein at least a portion of
the second capacitor electrode of the first conductive layer
pattern exposed through the capacitor opening is formed of
the single transparent conductive layer.

20. The method of claim 19, wherein the first capacitor
electrode overlapped by the second capacitor electrode
formed of the single transparent conductive layer is doped
with an impurity.
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