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(7) ABSTRACT

An organic light-emitting diode (OLED) display is dis-
closed. In one aspect, the display includes a plurality of
pixels, each pixel including a driving circuit that includes a
driving transistor and a storage capacitor electrically con-
nected to the driving transistor. The driving transistor
includes a driving active layer and a first electrode, the first
electrode insulated from the driving active layer and dis-
posed over at least a portion of the driving active layer. The
storage capacitor includes a first capacitor including the first
electrode and a second electrode facing the first electrode
and a second capacitor comprising the second electrode and
a third electrode facing the second electrode.
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ORGANIC LIGHT-EMITTING DIODE
DISPLAY AND METHOD OF
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Pat-
ent Application No. 10-2015-0116849, filed on Aug. 19,
2015, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein in its entirety by
reference.

BACKGROUND

[0002] Field

[0003] The described technology generally relates to an
organic light-emitting diode (OLED) display and a method
of manufacturing the same.

[0004]

[0005] A display device such as an OLED display or a
liquid crystal display (LCD) includes various thin-film tran-
sistors (TFTs) capacitors, and multiple wiring lines. A
substrate on which the display apparatus is manufactured
includes fine patterns of the TFTs, the capacitors, and the
wiring lines. Complex connections among the TFT, the
capacitors, and the wiring lines allow the flow of electrical
signals that result in images being displayed.

[0006] An OLED, used in each pixel circuit, includes a
hole injection electrode, an electron injection electrode, and
an interposed organic emission layer, and generates light
when excitons when holes injected from the hole injection
electrode and electrons injected from the electron injection
electrode are combined and drop from an excited state to a
ground sate.

[0007] Since an OLED display is self-emissive and does
not need source separate backlight, OLED technology has
favorable characteristics such as low power consumption,
lightweight, and thin profile, a wide viewing angle, a high
contrast ratio, and a rapid response rate. Thus, OLED
displays are widely used in personal mobile devices such as
MP3 players or mobile phones and televisions (TVs).

[0008] As market demand for compact and high-resolu-
tion displays have recently increased, research has been
directed to an efficient arrangement of a TFT, a capacitor,
and wiring lines included in a display apparatus, a connec-
tion structure, and a method of forming the TFT, the
capacitor, and wiring lines.

Description of the Related Technology

SUMMARY OF CERTAIN INVENTIVE
ASPECTS

[0009] One inventive aspect relates to an OLED display
having high resolution and improved image quality and a
method of manufacturing the OLED display.

[0010] Another aspect is an OLED display that includes a
plurality of pixels, each of the plurality of pixels including
a driving circuit unit that includes a driving transistor and a
storage capacitor electrically connected to the driving tran-
sistor, wherein the driving transistor includes a driving
active layer and a first electrode that is insulated from the
driving active layer and is disposed on at least a part of the
driving active layer, and the storage capacitor includes: a
first capacitor including the first electrode and a second
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electrode that faces the first electrode; and a second capaci-
tor including the second electrode and a third electrode that
faces the second electrode.

[0011] The first electrode of the first capacitor and the
third electrode of the second capacitor may be electrically
connected to each other.

[0012] The OLED display may further include a third
insulating layer disposed between the second electrode and
the third electrode, wherein the second electrode, the third
insulating layer, and the third electrode include end portions
that are continuously connected to one another without a
step.

[0013] An area of the second electrode and an area of the
third electrode may be greater than an area of the first
electrode.

[0014] The OLED display may further include an organic
light-emitting device, wherein the organic light-emitting
device includes: a pixel electrode electrically connected to
the driving transistor; a counter electrode facing the pixel
electrode; and an intermediate layer disposed between the
pixel electrode and the counter electrode and including an
organic emission layer.

[0015] Each of the plurality of pixels may include: a scan
line extending in a first direction and disposed on the same
layer as the first electrode; a data line extending in a second
direction that crosses the first direction and disposed on a
layer over a layer on which the third electrode is disposed,
and a power line configured to apply a voltage to the driving
transistor and disposed on the same layer as the data line.

[0016] The OLED display may further include: a first
insulating laver disposed between the driving active layer
and the first electrode; a second insulating layer disposed
between the first electrode and the second electrode; a third
insulating layer disposed between the second electrode and
the third electrode; and a fourth insulating layer disposed
between the third electrode and the data line and between the
third electrode and the power line, wherein the second
electrode is connected to the power line through a first
contact hole formed in the third insulating layer and the
fourth insulating layer.

[0017] The third electrode may include a first opening
formed to correspond to the first contact hole, and an area of
the first opening is greater than an area of the first contact
hole.

[0018] The driving active layer of the driving transistor
may include a driving source region formed to receive a
voltage from the power line, a driving drain region spaced
apart from the driving source region, and a driving channel
region formed to connect the driving source region and the
driving drain region, wherein the OLED display further
includes a compensation transistor configured to electrically
connect the driving drain region and the storage capacitor.
[0019] The compensation transistor may include a com-
pensation drain electrode electrically connected to the first
electrode and disposed on the same layer as the data line,
wherein the compensation drain electrode is connected to
the third electrode through a second contact hole formed in
the fourth insulating layer.

[0020] The compensation drain electrode may be con-
nected to the first electrode through a third contact hole
formed in the second insulating layer and the fourth insu-
lating layer.

[0021] Another aspect is a method of manufacturing an
OLED display including a plurality of pixels, each of the
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plurality of pixels including a driving transistor for driving
each of the plurality of pixels and a storage capacitor
electrically connected to the driving transistor includes:
forming a driving active layer included in the driving
transistor on a substrate; forming a first insulating layer on
the driving active layer; forming on the first insulating layer
a first electrode configured to function as a gate electrode of
the driving transistor and an electrode of the storage capaci-
tor; forming a second insulating layer on the first insulating
layer to cover the first electrode; forming a second electrode
of the storage capacitor on the second insulating layer to face
the first electrode; forming a third insulating layer on the
second electrode; and forming a third electrode of the
storage capacitor on the third insulating layer to face the
second electrode.

[0022] The forming of the second electrode, the third
insulating layer, and the third electrode may include: form-
ing a first conductive material, forming a second insulating
material on the first conductive material; forming a second
conductive material on the second insulating material; and
patterning the first conductive material, the second insulat-
ing material, and the second conductive material by using
one mask.

[0023] The method may further include forming a first
opening in the third electrode to expose the third insulating
layer.

[0024] The one mask may be a half-tone mask including
a light-shielding portion for shielding light, a transparent
portion for transmitting light, and a semi-transparent portion
for transmitting part of light, wherein the transparent portion
corresponds to a portion where the first conductive material,
the second insulating material, and the second conductive
material are removed, and the semi-transparent portion
corresponds to a portion for forming the first opening in the
third electrode.

[0025] The method may further include: forming a fourth
insulating layer on the third insulating layer to cover the
third electrode; and forming a power line on the fourth
insulating layer.

[0026] After the forming of the fourth insulating layer, the
method may further include forming a first contact hole in
the fourth insulating layer and the third insulating layer that
is exposed through the first opening formed in the third
electrode, wherein the second electrode is connected to the
power line through the first contact hole.

[0027] The patterning of the first conductive material, the
second insulating material, and the second conductive mate-
rial may further include forming a second opening by
patterning the first conductive material, the second insulat-
ing material, and the second conductive material.

[0028] After the forming of the fourth insulating layer, the
method may further include: forming a second contact hole
in the fourth insulating layer and a third contact hole in the
fourth insulating layer and the second insulating layer that is
exposed through the second opening; and forming a com-
pensation drain electrode on the fourth insulating layer,
wherein the compensation drain electrode is connected to
the first electrode and the third electrode respectively
through the second contact hole and the third contact hole.
[0029] The method may further include: forming a pixel
electrode electrically connected to the driving transistor;
forming an intermediate layer including an organic emission
layer on the pixel electrode; and forming a counter electrode
on the intermediate layer.
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[0030] Another aspect is an organic light-emitting diode
(OLED) display, comprising: a plurality of pixels, each pixel
comprising a driving circuit, wherein the driving circuit
includes a driving transistor and a storage capacitor electri-
cally connected to the driving transistor, wherein the driving
transistor comprises a driving active layer and a first elec-
trode, wherein the first electrode is insulated from the
driving active layer and disposed over at least a portion of
the driving active layer, and wherein the storage capacitor
comprises a first capacitor comprising the first electrode and
a second electrode facing the first electrode and a second
capacitor comprising the second electrode and a third elec-
trode facing the second electrode.

[0031] In the above OLED display, the first and third
electrodes are electrically connected to each other.

[0032] The above OLED display further comprises an
insulating layer interposed between the second and third
electrodes, wherein the second electrode, the insulating
layer, and the third electrode comprise end portions that are
continuously connected to one another without a step.
[0033] In the above OLED display, each of the second and
third electrodes has an area larger than that of the first
electrode.

[0034] The above OLED display further comprises an
OLED including: a pixel electrode electrically connected to
the driving transistor; a counter electrode facing the pixel
electrode; and an organic emission layer interposed between
the pixel and counter electrodes.

[0035] In the above OLED display, each of the pixels
comprises: a scan line extending in a first direction and
disposed on the same layer as the first electrode; a data line
extending in a second direction that crosses the first direc-
tion and disposed over a layer on which the third electrode
is disposed; and a power line configured to apply a voltage
to the driving transistor and disposed on the same layer as
the data line.

[0036] The above OLED display further comprises: a first
insulating layer interposed between the driving active layer
and the first electrode; a second insulating layer interposed
between the first and second electrodes; a third insulating
layer interposed between the second and third electrodes;
and a fourth insulating layer interposed between the third
electrode and the data line and between the third electrode
and the power line, wherein the third and fourth insulating
layers have a first contact hole formed therethrough, and
wherein the second electrode is electrically connected to the
power line through the first contact hole.

[0037] In the above OLED display, the third electrode has
a first opening corresponding to the first contact hole,
wherein the first opening has an area larger than that of the
first contact hole.

[0038] Inthe above OLED display, the driving active layer
comprises a driving source region configured to receive a
voltage from the power line, a driving drain region spaced
apart from the driving source region, and a driving channel
region configured to electrically connect the driving source
and drain regions to each other, wherein the OLED display
further comprises a compensation transistor configured to
electrically connect the driving drain region and the storage
capacitor to each other.

[0039] In the above OLED display, the compensation
transistor comprises a compensation drain electrode electri-
cally connected to the first electrode and disposed on the
same layer as the data line, wherein the fourth insulating
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layer has a second contact hole formed therethrough, and
wherein the compensation drain electrode is connected to
the third electrode through the second contact hole.

[0040] In the above OLED display, the second and fourth
insulating layers have a third contact hole formed there-
through, wherein the compensation drain electrode is elec-
trically connected to the first electrode through the third
contact hole.

[0041] In the above OLED display, the first capacitor at
least partially overlaps the second capacitor in the depth
dimension of the OLED display.

[0042] In the above OLED display, each of the second and
third electrodes is thicker than the first electrode.

[0043] Another aspect is a method of manufacturing an
OLED display comprising a plurality of pixels each includ-
ing a driving transistor configured to drive the respective
pixel and a storage capacitor electrically connected to the
driving transistor, the method comprising: forming a driving
active layer included in the driving transistor over a sub-
strate; forming a first insulating layer over the driving active
layer; forming a first electrode over the first insulating layer,
wherein the first electrode is configured to function as a gate
electrode of the driving transistor and an electrode of the
storage capacitor, forming a second insulating layer over the
first insulating layer to cover the first electrode; forming a
second electrode of the storage capacitor over the second
insulating layer to face the first electrode; forming a third
insulating layer over the second electrode; and forming a
third electrode of the storage capacitor over the third insu-
lating layer to face the second electrode.

[0044] In the above method, the forming of the second
electrode, the third insulating layer, and the third electrode
comprises: forming a first conductive material; forming an
insulating material over the first conductive material; form-
ing a second conductive material over the insulating mate-
rial; and patterning the first conductive material, the insu-
lating material, and the second conductive material via a
mask.

[0045] The above method further comprises forming a first
opening in the third electrode.

[0046] In the above method, the mask is a half-tone mask
comprising a light-shielding portion configured to shield
light, a transparent portion configured to transmit light, and
a semi-transparent portion configured to transmit a portion
of light, wherein the transparent portion corresponds to
where the first conductive material, the insulating material,
and the second conductive material are removed, and
wherein the semi-transparent portion corresponds to the first
opening in the third electrode.

[0047] The above method further comprises: forming a
fourth insulating layer over the third insulating layer to
cover the third electrode; and forming a power line over the
fourth insulating layer.

[0048] The above method further comprises forming a first
contact hole in the fourth and third insulating layers after the
forming of the fourth insulating layer, wherein the second
electrode is connected to the power line through the first
contact hole.

[0049] In the above method, the patterning comprises
patterning the first conductive material, the insulating mate-
rial, and the second conductive material so as to form a
second opening in the second electrode, the third insulating
layer and the third electrode.
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[0050] The above method, after the forming of the fourth
insulating layer, further comprises: forming a second contact
hole in the fourth insulating layer and a third contact hole in
the fourth and second insulating layers; and forming a
compensation drain electrode over the fourth insulating
layer, wherein the compensation drain electrode is con-
nected to both the first and third electrode respectively
through the second and third contact holes.

[0051] The above method further comprises: forming a
pixel electrode electrically connected to the driving transis-
tor; forming an organic emission layer over the pixel elec-
trode; and forming a counter electrode over the organic
emission layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0052] FIG. 1 is an equivalent circuit diagram of one pixel
included in an OLED display according to an exemplary
embodiment.

[0053] FIG. 2 is a plan view of one pixel included in the
OLED display according to an exemplary embodiment.
[0054] FIG. 3 is a cross-sectional view taken along line
1I-111 of FIG. 2.

[0055] FIGS. 4, 5, 6, 7, 8, 9, 10, 11, 12 and 13 are
cross-sectional views for sequentially explaining a method
of forming the OLED display of FIG. 3.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0056] The described technology may include various
exemplary embodiments and modifications, and exemplary
embodiments thereof will be illustrated in the drawings and
will be described herein in detail. The advantages and
features of the described technology and methods of achiev-
ing the advantages and features will be described more fully
with reference to the accompanying drawings, in which
exemplary embodiments are shown. The present exemplary
embodiments may have different forms and should not be
construed as being limited to the descriptions set forth
herein.

[0057] Itwill be understood that although the terms “first”,
“second”, etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These elements are only used to distinguish one
element from another.

[0058] As used herein, the singular forms “a”, “an”, and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise.

[0059] It will be further understood that the terms “com-
prises” and/or “comprising” used herein specify the pres-
ence of stated features or components, but do not preclude
the presence or addition of one or more other features or
components.

[0060] In the drawings, sizes of elements may be exag-
gerated for convenience of explanation. For example, since
sizes and thicknesses of elements in the drawings are
arbitrarily illustrated for convenience of explanation, the
following exemplary embodiments are not limited thereto.
[0061] When a certain embodiment may be implemented
differently, a specific process order may be performed dif-
ferently from the described order. For example, two con-
secutively described processes may be performed substan-
tially at the same time or performed in an order opposite to
the described order.
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[0062] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompany-
ing drawings. In the drawings, the same elements are
denoted by the same reference numerals, and a repeated
explanation thereof will not be given.

[0063] As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed
items. Expressions such as “at least one of” when preceding
a list of elements, modify the entire list of elements and do
not modify the individual elements of the list. In this
disclosure, the term “substantially” includes the meanings of
completely, almost completely or to any significant degree
under some applications and in accordance with those
skilled in the art. Moreover, “formed, disposed or positioned
over” can also mean “formed, disposed or positioned on.”
The term “connected” includes an electrical connection.
[0064] Also, in the accompanying drawings, although an
active matrix display apparatus has a 7Tr-1Cap structure in
which a driving circuit unit for driving one pixel includes
seven transistors and one storage capacitor including two,
that is, first and second, capacitors that are connected in
parallel to each other, the described technology is not limited
thereto. Accordingly, a driving circuit unit included in one
pixel may include six or less transistors or eight or more
transistors, and two or more capacitors. The term “pixel”
refers to a smallest unit for displaying an image and an
OLED display displays an image through a plurality of
pixels.

[0065] An OLED display according to an exemplary
embodiment will now be explained with reference to FIGS.
1 and 3.

[0066] FIG.11is an equivalent circuit diagram of one pixel
included in an OLED display according to an exemplary
embodiment.

[0067] Referringto FIG. 1, the OLED display according to
an exemplary embodiment includes a display area in which
an image is displayed and a peripheral area formed around
the display area. A plurality of pixels for emitting light, and
a driving circuit unit (or driving circuit) DC for driving the
pixels, and a plurality of wiring lines for applying electrical
signals to the driving circuit unit DC are disposed in the
display area.

[0068] The wiring lines may include first through third
scan lines SLn, SLn-1, and SLn-2 that transmit a scan
signal and extend in a first direction, a data line DL that
transmits a data signal and extends in a second direction that
crosses the first direction, and a power line ELVDD that
transmits a driving voltage. According to an exemplary
embodiment, the wiring lines may further include an initial-
ization voltage line VLint that transmits an initialization
voltage and an emission control line ELn that transmits an
emission control signal as shown in FIG. 1.

[0069] The driving circuit unit DC may include seven
transistors and one storage capacitor Cst, and the storage
capacitor Cst may include a first capacitor Cst1 and a second
capacitor Cst2 that are connected in parallel to each other.
[0070] The seven transistors may include a driving tran-
sistor T1, a switching transistor T2, a compensation transis-
tor T3, a first initialization transistor T4, a first emission
control transistor T5, a second emission control transistor
Té6, and a second initialization transistor T7.

[0071] The switching transistor T2 includes a gate elec-
trode connected to the first scan line SLn, a source electrode
connected to the data line DL, and a drain electrode con-
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nected to a first node N1. The switching transistor T2 is
turned on by a scan signal having a gate-on voltage trans-
mitted through the first scan line SLn, and transmits a data
signal transmitted through the data line DL to the first node
N1.

[0072] The driving transistor T1 includes a gate electrode
connected to a second node N2, a source electrode con-
nected to the first node N1, and a drain electrode connected
to a third node N3. The driving transistor T1 supplies current
corresponding to a difference between voltages applied to
the first node N1 and the second node N2 to the third node
N3.

[0073] The compensation transistor T3 includes a gate
electrode connected to the first scan line SLn, a source
electrode connected to the third node N3, and a drain
electrode connected to the second node N2. The compen-
sation transistor T3 is turned on by a scan signal of a gate-on
voltage transmitted through the first scan line SLn, and
connects the drain electrode and the gate electrode of the
driving transistor T1. That is, the compensation transistor T3
compensates for a threshold voltage of the driving transistor
T1 by diode-connecting the driving transistor T1.

[0074] The first initialization transistor T4 includes a gate
electrode connected to the second scan line SLn-1, a source
electrode connected to the initialization voltage line VLint,
and a drain electrode connected to the second node N2. The
first initialization transistor T4 is turned on by a previous
scan signal of a gate-on voltage transmitted through the
second scan line SLn-1, and applies an initialization voltage
transmitted through the initialization voltage line VLint to
the second node N2, that is, the gate electrode of the driving
transistor T1. That is, the first initialization transistor T4
initializes a voltage of the gate electrode of the driving
transistor T1.

[0075] The first emission control transistor T5 includes a
gate electrode connected to the emission control line ELn, a
source electrode to which a driving voltage transmitted
through the power line ELVDD is applied, and a drain
electrode connected to the first node N1. When the first
emission control transistor T5 is turned on, a driving voltage
is applied to the first node N1, that is, the source electrode
of the driving transistor T1.

[0076] The second emission control transistor T6 includes
a gate electrode connected to the emission control line ELn,
a source electrode connected to the third node N3, and a
drain electrode connected to a pixel electrode 20 (see FIG.
3) of an organic light-emitting diode OLED. The first
emission control transistor T5 and the second emission
control transistor T6 are simultaneously turned on by an
emission control signal transmitted through the emission
control line ELn, and allow a driving current to flow through
the OLED.

[0077] The second initialization transistor T7 includes a
gate electrode connected to the third scan line SLn-2, a
source electrode connected to the initialization voltage line
VLint, and a drain electrode connected to the pixel electrode
20 (see FIG. 3) of the OLED. The second initialization
transistor T7 is turned on by a scan signal transmitted
through the third scan line SLn-2, and initializes the pixel
electrode 20 (see FIG. 3) of the OLED. The gate electrode
of the second initialization transistor T7 may be connected
to a scan line other than the third scan line SLn-2 or an
additional wiring line, and may be omitted if necessary.
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[0078] The storage capacitor Cst including the first capaci-
tor Cstl and the second capacitor Cst2 that are connected in
parallel to each other may be disposed between the second
node N2 and the power line ELVDD.

[0079] The OLED includes the pixel electrode 20 (see
FIG. 3) and a counter electrode 22 (see FIG. 3) to which a
common voltage transmitted through a common power line
ELVSS is applied. According to an exemplary embodiment,
the organic light-emitting display device OLED may emit
red light, green light, blue light, or white light.

[0080] Although the transistors T1 through T7 may be
p-channel field effect transistors according to an exemplary
embodiment, the described technology is not limited thereto
and at least some of the transistors T1 through T7 may be
n-channel field effect transistors.

[0081] FIG. 2 is a plan view of one pixel included in the
OLED display according to an exemplary embodiment. FIG.
3 is a cross-sectional view taken along line III-IIT of FIG. 2.
[0082] Referring to FIGS. 2 and 3, the OLED display
according to an exemplary embodiment includes a plurality
of pixels, and each of the pixels includes the driving circuit
unit DC (see FIG. 1) including the driving transistor T1 and
the storage capacitor Cst that is electrically connected to the
driving transistor T1. The driving transistor T1 includes a
driving active layer Al and a first electrode G1 that is
insulated from the driving active layer Al and is disposed on
at least a part of the driving active layer Al, and the storage
capacitor Cst includes the first capacitor Cst1 that includes
the first electrode G1 and a second electrode G2 facing the
first electrode G1 and the second capacitor Cst2 that
includes the second electrode G2 and a third electrode G3
facing the second electrode G2.

[0083] A buffer layer 11 that prevents penetration of
impurity elements and planarizes a surface of a substrate 10
may be disposed on the substrate 10. The driving circuit unit
DC (see FIG. 1) including the seven transistors T1 through
T7 and one storage capacitor Cst including the first and
second capacitors Cstl and Cst2 may be disposed on the
buffer layer 11. A barrier layer (not shown) may be further
disposed between the substrate 10 and the buffer layer 11,
and the buffer layer 11 may be omitted.

[0084] The substrate 10 may be formed of any of various
materials such as glass, metal, or plastic. According to an
exemplary embodiment, the substrate 10 may be a flexible
substrate. The term “flexible substrate” can refer to a sub-
strate that is easily bent, folded, or rolled. When the substrate
10 is a flexible substrate, the substrate 10 may be formed of
an ultra-thin glass, metal, or plastic. For example, when the
substrate 10 includes plastic, the substrate 10 may include,
but is not limited to, polyimide (PI).

[0085] Elements included in a device such as the driving
transistor T1 and the storage capacitor Cst will now be
explained in an order in which the elements are stacked.
[0086] An active layer including a semiconductor material
may be disposed on the buffer layer 11. The active layer may
include the driving active layer Al of the driving transistor
T1. The active layer may include all of active layers of the
switching transistor T2, the compensation transistor T3, the
first initialization transistor T4, the first emission control
transistor T5, the second emission control transistor T6, and
the second initialization transistor T7 as well as the driving
active layer Al.

[0087] For example, the active layer including the driving
active layer A1 may include amorphous silicon or polycrys-
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talline silicon. However, the described technology is not
limited thereto, and the active layer according to another
exemplary embodiment may be formed of an organic semi-
conductor material or an oxide semiconductor material.
[0088] The driving active layer A1 may include a driving
source region S1 and a driving drain region D1 that are
spaced apart from each other. A driving channel region C1
may be disposed between the driving source region S1 and
the driving drain region D1. The driving source region S1
and the driving drain region D1 may be conductive regions
formed by doping a semiconductor material with impurities.
[0089] A first insulating layer 12 may be disposed on the
buffer layer 11 to cover the active layer including the driving
active layer Al. A first conductive layer may be disposed on
the first insulating layer 12. The first conductive layer may
include the first electrode G1 that is disposed on at least a
part of the driving active layer Al.

[0090] The first electrode G1 may be a driving gate
electrode of the driving transistor T1, and may have a
single-layer structure or a multi-layer structure formed of at
least one selected from the group consisting of aluminum
(Al), platinum (Pt), palladium (Pd), silver (Ag), magnesium
(Mg), gold (Au), nickel (Ni), neodymium (Nd), iridium (Ir),
chromium (Cr), lithium (Li), calcium (Ca), molybdenum
(Mo), titanium (Ti), tungsten (W), and copper (Cu).
[0091] The first conductive layer may include all of gate
electrodes of the switching transistor T2, the compensation
transistor T3, the first initialization transistor T4, the first
emission control transistor T5, the second emission control
transistor T6, and the second initialization transistor T7 as
well as the first electrode G1. Also, the first conductive layer
may include the first scan line SLn, the second scan line
SLn-1, the third scan line SLn-2, and the emission control
line ELn that extend in a first direction x. That is, the first
electrode G1 may be disposed on the same layer as the first
scan line SLn.

[0092] A second insulating layer 13 may be disposed on
the first insulating layer 12 to cover the first conductive layer
including the first electrode G1 and the first scan line SLn.
According to an exemplary embodiment, each of the first
insulating layer 12 and the second insulating layer 13 may
have a single-layer structure or a multi-layer structure
formed of silicon oxide (Si0,) and/or silicon nitride (SiN.).
[0093] A second conductive layer may be disposed on the
second insulating layer 13. The second conductive layer may
include the second electrode G2 facing the first electrode
G1. The first electrode G1 and the second electrode G2 may
be included in the first capacitor Cstl, and may overlap the
driving transistor T1 and the first capacitor Cstl in a plan
view. For example, the driving transistor T1 and the first
capacitor Cstl may overlap each other in a direction sub-
stantially perpendicular to (or crossing) a main surface 10a
of the substrate 10.

[0094] The second electrode G2 may have a single-layer
structure or a multi-layer structure including at least one of
Al Pt, Pd, Ag, Mg, Au, Ni, Nd, Ir, Cr, Li, Ca, Mo, Ti, W, and
Cu, and an area of the second electrode G2 may be greater
than an area of the first electrode G1 which will be explained
below.

[0095] A third insulating layer 15 may be disposed on the
second insulating layer 13 to cover the second electrode G2,
and a third conductive layer may be disposed on the third
insulating layer 15. The third conductive layer may include
the third electrode G3 facing the second electrode G2. The
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second electrode G2 and the third electrode G3 may be
included in the second capacitor Cst2, and the driving
transistor T1 and the second capacitor Cst2 may overlap
each other in a plan view.

[0096] The third electrode G3 may have a single-layer
structure or a multi-layer structure formed of at least one of
Al, Pt, Pd, Ag, Mg, Au, Ni, Nd, Ir, Cr, Li, Ca, Mo, Ti, W, and
Cu, and an area of the third electrode G3 may be greater than
an area of the first electrode G1. That is, the second electrode
G2 and the third electrode G3 may completely cover all
portions of the entire first electrode G1 other than a portion
corresponding to a third contact hole Cnt3 in a plan view.

[0097] The second electrode G2 and the third electrode G3
may be disposed on layers different from layers on which the
scan lines SLn, SLn-1, and SLn-2, the data line DL, and the
power line ELVDD are disposed, and thus may be formed to
have large areas in a pixel. The second electrode G2 and the
third electrode G3 may face each other and may be insulated
from each other by the third insulating layer 15. That is, the
second electrode G2 and the third electrode G3 may be
included in the second capacitor Cst2. Since the second
electrode G2 and the third electrode G3 may be formed to
have large areas, the second capacitor Cst2 may have a high
capacity.

[0098] According to an exemplary embodiment, the sec-
ond insulating layer 13 and the third insulating layer 15 may
be formed of silicon nitride (SiN_). The silicon nitride (SiN,)
may have a relatively high refractive index among inorganic
insulating materials, and thus a capacity of the first capacitor
Cstl including the first electrode G1 and the second elec-
trode G2 with the second insulating layer 13 therebetween
and a capacity of the second capacitor Cst2 including the
second electrode G2 and the third electrode G3 with the third
insulating layer 15 therebetween may be increased.

[0099] The second capacitor Cst2 may be electrically
connected in parallel to the first capacitor Cstl as shown in
FIG. 1. Accordingly, since a capacity of the storage capacitor
Cst including the first capacitor Cst1 and the second capaci-
tor Cst2 that are connected in parallel to each other is the
sum of a capacity of the first capacitor Cstl and a capacity
of the second capacitor Cst2, a capacity of the storage
capacitor Cst included in the OLED display may be further
increased.

[0100] According to an exemplary embodiment, the sec-
ond electrode G2 and the third electrode G3 may include end
portions G2a and G3a formed on outer edges. The end
portion G2a of the second electrode G2, the end portion G3a
of the third electrode G3, and an end portion 154 of the third
insulating layer 15 may be continuously connected to one
another without a step. The second electrode G2, the third
insulating layer 15, and the third electrode G3 may be
patterned by using an etching process using one mask, and
thus the second electrode G2, the third insulating layer 15,
and the third electrode G3 may have the same etched surface
which will be explained below.

[0101] The third electrode G3 may include a first opening
H1 through which a part of the third insulating layer 15 is
exposed, and the first opening H1 may be a path for forming
a first contact hole Cntl that connects the power line
ELVDD and the second electrode G2. The third insulating
layer 15 and the second electrode G2 may be disposed under
the first opening HI.

[0102] The second electrode G2, the third insulating layer
15, and the third electrode G3 may respectively include
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openings G2b, 156, and G3b formed at the same position,
and the openings G2b, 1556, and G35 may be connected to
one another to form a second opening H2 through which a
part of the second insulating layer 13 is exposed.

[0103] The second opening H2 may be a path for forming
the third contact hole Cnt3 that electrically connects a
compensation drain electrode DE3 and the first electrode
G1. The compensation drain electrode DE3 may function as
abridge for electrically connecting the first electrode G1 and
the third electrode G3. The first capacitor Cstl and the
second capacitor Cst2 may be connected in parallel to each
other by electrically connecting the first electrode G1 and
the third electrode G3.

[0104] A fourth insulating layer 17 may be disposed on the
third insulating layer 15 to cover the third electrode G3, and
a fourth conductive layer may be disposed on the fourth
insulating layer 17. The fourth conductive layer may include
the data line DL, the power line ELVDD, and the compen-
sation drain electrode DE3 of the compensation transistor
T3.

[0105] According to an exemplary embodiment, the fourth
insulating layer 17 may have a single-layer structure or a
multi-layer structure including silicon oxide (SiO,) and/or
silicon nitride (SiN, ). The fourth conductive layer may have
a single-layer structure or a multi-layer structure including at
least one of Al, Pt, Pd, Ag, Mg, Au, Ni, Nd, Ir, Cr, Li, Ca,
Mo, Ti, W, and Cu.

[0106] The data line DL may extend in a second direction
y that crosses the first direction X, and thus may cross the
first scan line SLn that extends in the first direction x. The
power line ELVDD may apply a voltage to the driving
transistor T1 and may be disposed on the same layer as the
data line DL. That is, the data line DL and the power line
BLVDD may be disposed on a layer over a layer on which
the third electrode G3 is disposed.

[0107] The power line ELVDD may be connected to the
second electrode G2 through the first contact hole Cntl
formed in the third insulating layer 15 and the fourth
insulating layer 17. The first contact hole Cntl may be
formed to correspond to the first opening H1 formed in the
third electrode G3, and an area of the first opening H1 may
be greater than an area of the first contact hole Cntl.
[0108] Due to the first opening H1, a portion where the
third electrode G3 is not disposed may exist between the
third insulating layer 15 and the fourth insulating layer 17,
and thus the first contact hole Cntl may be formed by
simultaneously patterning the fourth insulating layer 17 and
the third insulating layer 15. Since an area of the first
opening H1 is greater than an area of the first contact hole
Catl, the power line ELVDD buried in the first contact hole
Cntl may not contact the third electrode G3. That is, the
power line ELVDD may contact the second electrode G2
that is disposed under the third insulating layer 15 through
the first contact hole Cntl.

[0109] The OLED display according to an exemplary
embodiment may include the compensation transistor T3
(see FIG. 1) that electrically connects the storage capacitor
Cst and the driving drain region D1 of the driving transistor
T1. The compensation transistor T3 (see FIG. 1) may
include a compensation active layer A3 including a com-
pensation source region S3, a compensation drain region D3
spaced apart from the compensation source region S1, and
a compensation channel region C3 disposed between the
compensation source region S3 and the compensation drain
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region D3, a compensation gate electrode GE3 insulated
from the compensation active layer A3, and the compensa-
tion drain electrode DE3 electrically connected to the com-
pensation drain region D3.

[0110] The compensation drain electrode DE3 may func-
tion as a bridge for connecting the first electrode G1 and the
third electrode G3, and may be connected to the third
electrode G3 through a second contact hole Cnt2 formed in
the fourth insulating layer 17.

[0111] As described above, before the fourth insulating
layer 17 is formed, since the openings G2b, 155, and G35 are
respectively formed in the second electrode G2, the third
insulating layer 15, and the third electrode G3, the second
opening H2 through which the second insulating layer 13 is
exposed may be formed. The third contact hole Cnt3 may be
formed in the fourth insulating layer 17 and the second
insulating layer 13 that is exposed through the second
opening H2.

[0112] An area of the second opening H2 may be greater
than an area of the third contact hole Cnt3, and thus the
compensation drain electrode DE3 may not contact the
second electrode G2 and the third electrode G3 and may be
connected to the first electrode G1.

[0113] A fifth insulating layer 19 may be disposed on the
fourth insulating layer 17 to cover the fourth conductive
layer. The OLED including the pixel electrode 20 that is
electrically connected to the driving transistor T1, the coun-
ter electrode 22 that faces the pixel electrode 20, and an
intermediate layer 21 that includes an organic emission layer
and is disposed between the pixel electrode 20 and the
counter electrode 22, may be disposed on the fifth insulating
layer 19. The driving transistor T1 and the pixel electrode 20
may be directly connected to each other or may be connected
to each other through another transistor. Referring to FIG. 1,
the driving transistor T1 may be electrically connected to the
pixel electrode 20 of the OLED through the second emission
control transistor T6.

[0114] The fourth insulating layer 17 may planarize a
stepped portion formed due to the transistors T1 through T7
(see FIG. 1) and the storage capacitor Cst included in the
driving circuit unit DC (see FIG. 1), and may have a
single-layer structure or a multi-layer structure including an
organic insulating material. However, the described tech-
nology is not limited thereto, and the fifth insulating layer 19
according to another exemplary embodiment may have a
structure in which an inorganic insulating film and an
organic insulating film are stacked.

[0115] The fifth insulating layer 19 includes a via-hole
VIA and the pixel electrode 20 is connected to the driving
circuit unit DC (see FIG. 1) through the via-hole VIA.
According to an exemplary embodiment, the pixel electrode
20 may be connected to a drain electrode of the second
emission control transistor T6 through the via-hole VIA.

[0116] The OLED display according to an exemplary
embodiment may be a top-emission display apparatus that
displays an image toward the counter electrode 22 from the
intermediate layer 21, and the pixel electrode 20 may be a
reflective electrode. According to an exemplary embodi-
ment, the pixel electrode 20 may include a metal reflective
film such as Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, or Cr, and
may include a transparent conductive oxide disposed over
and/or under the metal reflective film. The transparent
conductive oxide may be at least one of indium tin oxide
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(ITO), indium zinc oxide (IZ0), zinc oxide (ZnO), indium
oxide (In,0;), indium gallium oxide (IGO), and aluminum
zinc oxide (AZO).

[0117] The intermediate layer 21 including the organic
emission layer may be disposed on the pixel electrode 20.
The organic emission layer may be formed of a low-
molecular weight organic material or a high-molecular
weight organic material that emits light. The intermediate
layer 21 may further include at least one of a hole injection
layer, a hole transport layer, an electron transport layer, and
an electron injection layer in addition to the organic emis-
sion layer. According to an exemplary embodiment, the
intermediate layer 21 may further include various other
functional layers in addition to the above layers.

[0118] The organic emission layer may be disposed in one
OLED. In this case, the OLED may emit red light, green
light, or blue light according to a type of the organic
emission layer included in the OLED. However, the
described technology is not limited thereto, and a plurality
of organic emission layers may be disposed in one OLED.
For example, a plurality of organic emission layers that emit
red light, green light, and blue light may be vertically
stacked or mixed to emit white light. In this case, a color
conversion layer or a color filter for converting the emitted
white light into predetermined color light may be further
provided. The red light, the green light, and the blue light are
exemplary, and a combination of color light for emitting
white light is not limited thereto.

[0119] The counter electrode 22 may be disposed on the
intermediate layer 21 and may include any of various
conductive materials. For example, the counter electrode 22
is formed of at least one of Li, Ca, LiF, Al, Mg, and Ag and
may be formed to have a single-layer structure or a multi-
layer structure. The counter electrode 22 may be formed as
a thin film, and thus may have a high transmittance. Accord-
ingly, light emitted from the intermediate layer 21 may pass
through the counter electrode 22 to be emitted to the outside,
thereby displaying an image.

[0120] The OLED display according to another exemplary
embodiment may be a bottom-emission display apparatus
that displays an image toward the substrate 10 from the
intermediate layer 21. In this case, the pixel electrode 20
may be a transparent or semi-transparent electrode and the
counter electrode 22 may be a reflective electrode.

[0121] The OLED display according to the exemplary
embodiment may include the storage capacitor Cst having a
high capacity while occupying a minimum space. When a
capacity of the storage capacitor Cst is low, a variation of
current flowing through the OLED disposed in each of the
pixels is increased, thereby causing an image formed by the
OLED display to have a stain. Also, when a capacity of the
storage capacitor Cst is low, the effect of a parasitic capacitor
that may be formed between conductive layers disposed on
different layers may be increased, thereby reducing the
image quality of the OLED display.

[0122] According to an exemplary embodiment, since the
first capacitor Cstl and the second capacitor Cst2 are
connected in parallel to each other, areas of the second
electrode G2 and the third electrode G3 are maximized, and
the second electrode G2 and the third electrode G3 overlap
the driving transistor T1 in a plan view, the storage capacitor
Cst may have a high capacity while occupying a minimum
space and the image quality of the OLED display including
the storage capacitor Cst may be improved.
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[0123] FIGS. 4 through 13 are cross-sectional views for
sequentially explaining a method of manufacturing the
OLED display of FIG. 3.

[0124] Referring to FIGS. 4 through 13, the method of
manufacturing the OLED display according to an exemplary
embodiment includes forming the driving active layer Al
(see FIG. 2) included in the driving transistor T1 on the
substrate 10, forming the first insulating layer 12 on the
driving active layer Al (see FIG. 2), forming the first
electrode G1 that functions as a gate electrode of the driving
transistor T1 and an electrode of the storage capacitor Cst on
the first insulating layer 12, forming the second insulating
layer 13 on the first insulating layer 12 to cover the first
electrode G1, forming the second electrode G2 of the storage
capacitor Cst on the second insulating layer 13 to face the
first electrode G1, forming the third insulating layer 15 on
the second electrode G2, and forming the third electrode G3
of the storage capacitor Cst on the third insulating layer 15
to face the second electrode G2.

[0125] Referring to FIG. 4, the buffer layer 11 and a
semiconductor layer C1' may be formed on the substrate 10.
The substrate 10 may be formed of any of various materials
such as glass, metal, or plastic, and the buffer layer 11 may
be formed of an inorganic insulating material such as silicon
oxide (Si0O,) and/or silicon nitride (SiN, ). The buffer layer
11 may be omitted if necessary.

[0126] The semiconductor layer C1' may include amor-
phous silicon or polycrystalline silicon. However, the
described technology is not limited thereto, and the semi-
conductor layer C1' according to another exemplary
embodiment may include an organic semiconductor material
or an oxide semiconductor material.

[0127] Referring to FIG. 5, the first insulating layer 12
may be formed on the buffer layer 11 to cover the semicon-
ductor layer C1', and then the first conductive layer includ-
ing the first electrode G1 and the first scan line SL.n may be
formed on the first insulating layer 12.

[0128] After the first conductive layer is formed, a portion
of the semiconductor layer C1' may be doped with impuri-
ties by using the first electrode G1 as a mask. The portion
doped with the impurities may be conductive and may
correspond to a source region and a drain region included in
an active layer of each of the transistors T1 through T7.
[0129] Due to the doping, the driving active layer Al (see
FIG. 2) included in the driving transistor T1 may be formed.
The driving active layer A1 may include the source region
S1 (see FIG. 2) and the drain region D1 that are spaced apart
from each other and the channel region C1 that is disposed
between the source region S1 and the drain region D1.
[0130] Referring to FIG. 6, a first insulating material 13'
may be formed on the first insulating layer 12 to cover the
first electrode G1 and the first scan line SLn, and a first
conductive material G2', a second insulating material 15',
and a second conductive material G3' may be sequentially
formed on the first insulating material 13".

[0131] Referring to FIG. 7, a photosensitive material PR
may be formed on the second conductive material G3', and
then light may be irradiated to the photosensitive material
PR by using a mask M. The mask M may be a half-tone
mask including a transparent portion Ma that transmits light,
a semi-transparent portion Mb that transmits part of light,
and a light-shielding portion Mc that shields light. The
photosensitive material PR may be a positive photosensitive
material that allows a portion to which light is emitted to be
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dissolved in a developing solution. However, the described
technology is not limited thereto, and the photosensitive
material PR may be a negative photosensitive material. In
this case, positions of the transparent portion Ma and the
light-shielding portion Mc of the mask M may be
exchanged.

[0132] Referring to FIG. 8, a portion of the photosensitive
material PR corresponding to the transparent portion Ma
may be removed by a developing solution. The exposed
second conductive material G3', the second insulating mate-
rial 15" disposed under the second conductive material G3',
and the second conductive material G2' disposed under the
second insulating material 15' may be sequentially etched to
form the end portions G2a, 154, and G3a respectively on
outer edges of the second electrode G2, the third insulating
layer 15, and the third electrode G3 and the openings G25,
15b, and G3b for forming the second opening H2.

[0133] That is, the transparent portion Ma may correspond
to a portion where the first conductive material G2', the
second insulating material 15", and the second conductive
material G3' are removed.

[0134] The end portions G2a, 15a, and G3a that are
formed by using the same mask may be patterned by using
dry etching. Accordingly, the end portions G2a, 15a, and
G3a and the openings G2b, 155, and G35 may be continu-
ously connected to one another without a step.

[0135] Since part of light is emitted to a portion corre-
sponding to the semi-transparent portion Mb of the mask M,
the photosensitive material PR is not completely removed
and remains to a predetermined thickness t. Accordingly, the
second conductive material G3' disposed on the portion
corresponding to the semi-transparent portion Mb may not
be etched in FIG. 8.

[0136] Referring to FIG. 9, a part of the photosensitive
material PR may be removed by performing ashing after the
process of FIG. 8. The photosensitive material PR may be
removed by at least the predetermined thickness t, and thus
the photosensitive material PR corresponding to the semi-
transparent portion Mb may be completely removed. The
second conductive material G3' exposed after the photosen-
sitive material PR is removed may be etched to form the first
opening H1. The second insulating material 15' may be
exposed through the first opening H1.

[0137] The first conductive material G2' and the second
conductive material G3' may be patterned by using one mask
M through processes of FIGS. 7 through 9 to form the
second electrode G2 and the third electrode G3. That is, the
first capacitor Cstl including the first electrode G1 and the
second electrode G2 and the second capacitor Cst2 including
the second electrode G2 and the third electrode G3 may be
formed.

[0138] Referring to FIGS. 10 and 11, a third insulating
material 17" may be formed on the second insulating mate-
rial 15' to cover the third electrode G3, and then may be
patterned to form the first contact hole Cntl, the second
contact hole Cnt2, and the third contact hole Cnt3.

[0139] The first contact hole Cntl may be formed by
patterning the third insulating material 17" and the second
insulating material 15', the second contact hole Cnt2 may be
formed by patterning the third insulating material 17' to
expose the third electrode G3. The third contact hole Cnt3
may be formed by patterning the third insulating material 17'
and the first insulating material 13' to expose the first
electrode G1. The first contact hole Cntl may be formed in
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the first opening H1 and the third contact hole Cnt3 may be
formed in the second opening H2.
[0140] The first insulating material 13', the second insu-
lating material 15', and the third insulating material 17" may
be patterned to form the second insulating layer 13, the third
insulating layer 15, and the fourth insulating layer 17 of FIG.
3.
[0141] Referring to FIG. 12, the power line ELVDD and
the compensation drain electrode DE3 of the compensation
transistor T3 (see FIG. 2) may be formed on the fourth
insulating layer 17. A part of the power line ELVDD may be
buried in the first contact hole Cntl and may be connected
to the second electrode G2 through the first contact hole
Cntl.
[0142] A part of the compensation drain electrode DE3
may be buried in the second contact hole Cnt2 and the third
contact hole Cnt3, and may be connected to the third
electrode G3 and the first electrode G1 respectively through
the second contact hole Cnt2 and the third contact hole Cnt3.
That s, the first electrode G1 and the third electrode G3 may
be electrically connected to each other by the compensation
drain electrode DE3, and thus the first capacitor Cst1 and the
second capacitor Cst2 may be connected in parallel to each
other to be included in the storage capacitor Cst.
[0143] Referring to FIG. 13, the fifth insulating layer 19
may be formed on the fourth insulating layer 17 to cover the
power line ELVDD and the compensation drain electrode
DE3, and then the pixel electrode 20 electrically connected
to the driving transistor T1, the intermediate layer 21 includ-
ing the organic emission layer, and the counter electrode 22
may be sequentially formed on the fifth insulating layer 19
to form the OLED.
[0144] According to the method of manufacturing the
OLED display, since the second electrode G2 and the third
electrode G3 are formed by using one mask, an additional
mask for forming the second capacitor Cst2 is not needed,
thereby reducing manufacturing costs.
[0145] That is, the storage capacitor Cst having a high
capacity and including the first capacitor Cstl and the
second capacitor Cst2 that are connected in parallel to each
other may be provided without increasing manufacturing
costs, and thus the OLED display having high image quality
may be provided.
[0146] As described above, according to at least one of the
disclosed embodiments, since a storage capacitor having a
high capacity while occupying a minimum space is pro-
vided, an OLED display having improved image quality and
a method of manufacturing the OLED display may be
provided.
[0147] Also, since the number of masks is minimized, a
method of manufacturing an OLED display with reduced
manufacturing costs and a simplified process and an OLED
display manufactured by using the method may be provided.
[0148] While the inventive concept has been particularly
shown and described with reference to exemplary embodi-
ments thereof, they are provided for the purposes of illus-
tration and it will be understood by one of ordinary skill in
the art that various modifications and equivalent other
embodiments can be made from the inventive concept.
Accordingly, the true technical scope of the inventive con-
cept is defined by the technical spirit of the appended claims.

What is claimed is:

1. An organic light-emitting diode (OLED) display, com-
prising:
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a plurality of pixels, each pixel comprising a driving
circuit, wherein the driving circuit includes a driving
transistor and a storage capacitor electrically connected
to the driving transistor,

wherein the driving transistor comprises a driving active
layer and a first electrode, wherein the first electrode is
insulated from the driving active layer and disposed
over at least a portion of the driving active layer, and

wherein the storage capacitor comprises a first capacitor
comprising the first electrode and a second electrode
facing the first electrode and a second capacitor com-
prising the second electrode and a third electrode facing
the second electrode.

2. The OLED display of claim 1. wherein the first and

third electrodes are electrically connected to each other.

3. The OLED display of claim 1, further comprising an
insulating layer interposed between the second and third
electrodes, wherein the second electrode, the insulating
layer, and the third electrode comprise end portions that are
continuously connected to one another without a step.

4. The OLED display of claim 1, wherein each of the
second and third electrodes has an area larger than that of the
first electrode.

5. The OLED display of claim 1, further comprising an
OLED including:

a pixel electrode electrically connected to the driving

transistor;

a counter electrode facing the pixel electrode; and

an organic emission layer interposed between the pixel
and counter electrodes.

6. The OLED display of claim 5, wherein each of the

pixels comprises:

a scan line extending in a first direction and disposed on
the same layer as the first electrode;

a data line extending in a second direction that crosses the
first direction and disposed over a layer on which the
third electrode is disposed; and

a power line configured to apply a voltage to the driving
transistor and disposed on the same layer as the data
line.

7. The OLED display of claim 6, further comprising;

a first insulating layer interposed between the driving
active layer and the first electrode;

a second insulating layer interposed between the first and
second electrodes;

a third insulating layer interposed between the second and
third electrodes; and

a fourth insulating layer interposed between the third
electrode and the data line and between the third
electrode and the power line, wherein the third and
fourth insulating layers have a first contact hole formed
therethrough, and wherein the second electrode is elec-
trically connected to the power line through the first
contact hole.

8. The OLED display of claim 7, wherein the third
electrode has a first opening corresponding to the first
contact hole, and wherein the first opening has an area larger
than that of the first contact hole.

9. The OLED display of claim 7, wherein the driving
active layer comprises a driving source region configured to
receive a voltage from the power line, a driving drain region
spaced apart from the driving source region, and a driving
channel region configured to electrically connect the driving
source and drain regions to each other, and wherein the
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OLED display further comprises a compensation transistor
configured to electrically connect the driving drain region
and the storage capacitor to each other.

10. The OLED display of claim 9, wherein the compen-
sation transistor comprises a compensation drain electrode
electrically connected to the first electrode and disposed on
the same layer as the data line, wherein the fourth insulating
layer has a second contact hole formed therethrough, and
wherein the compensation drain electrode is connected to
the third electrode through the second contact hole.

11. The OLED display of claim 10, wherein the second
and fourth insulating layers have a third contact hole formed
therethrough, and wherein the compensation drain electrode
is electrically connected to the first electrode through the
third contact hole.

12. A method of manufacturing an OLED display com-
prising a plurality of pixels each including a driving tran-
sistor configured to drive the respective pixel and a storage
capacitor electrically connected to the driving transistor, the
method comprising:

forming a driving active layer included in the driving

transistor over a substrate;

forming a first insulating layer over the driving active

layer;

forming a first electrode over the first insulating layer,

wherein the first electrode is configured to function as
a gate electrode of the driving transistor and an elec-
trode of the storage capacitor;

forming a second insulating layer over the first insulating

layer to cover the first electrode;

forming a second electrode of the storage capacitor over

the second insulating layer to face the first electrode;
forming a third insulating layer over the second electrode;
and

forming a third electrode of the storage capacitor over the

third insulating layer to face the second electrode.

13. The method of claim 12, wherein the forming of the
second electrode, the third insulating layer, and the third
electrode comprises:

forming a first conductive material;

forming an insulating material over the first conductive

material;

forming a second conductive material over the insulating

material; and
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patterning the first conductive material, the insulating
material, and the second conductive material via a
mask.

14. The method of claim 13, further comprising forming
a first opening in the third electrode.

15. The method of claim 14, wherein the mask is a
half-tone mask comprising a light-shielding portion config-
ured to shield light, a transparent portion configured to
transmit light, and a semi-transparent portion configured to
transmit a portion of light, wherein the transparent portion
corresponds to where the first conductive material, the
insulating material, and the second conductive material are
removed, and wherein the semi-transparent portion corre-
sponds to the first opening in the third electrode.

16. The method of claim 14, further comprising:

forming a fourth insulating layer over the third insulating

layer to cover the third electrode; and

forming a power line over the fourth insulating layer.

17. The method of claim 16, further comprising forming
a first contact hole in the fourth and third insulating layers
after the forming of the fourth insulating layer, wherein the
second electrode is connected to the power line through the
first contact hole.

18. The method of claim 16, wherein the patterning
comprises patterning the first conductive material, the insu-
lating material, and the second conductive material so as to
form a second opening in the second electrode, the third
insulating layer and the third electrode.

19. The method of claim 20, after the forming of the
fourth insulating layer, the method further comprising:

forming a second contact hole in the fourth insulating

layer and a third contact hole in the fourth and second
insulating layers; and

forming a compensation drain electrode over the fourth

insulating layer,

wherein the compensation drain electrode is connected to

both the first and third electrode respectively through
the second and third contact holes.

20. The method of claim 16, further comprising;

forming a pixel electrode electrically connected to the

driving transistor;

forming an organic emission layer over the pixel elec-

trode; and

forming a counter electrode over the organic emission

layer.
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