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THIN FILM TRANSISTOR ARRAY
SUBSTRATE, ORGANIC LIGHT-EMITTING
DISPLAY DEVICE INCLUDING THE SAME,
AND METHOD OF MANUFACTURING THE

ORGANIC LIGHT-EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0036981, filed on
Apr. 4, 2013, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein in its entirety by
reference.

BACKGROUND

[0002] 1.Field

[0003] Thepresent invention relates to a thin film transistor
(TFT) array substrate including a TFT and a capacitor, an
organic light-emitting display device including the TFT array
substrate, and a method of manufacturing the organic light-
emitting display device.

[0004] 2. Description of the Related Art

[0005] Recently, organic light-emitting display devices
have garnered much attention as suitable display devices for
displaying images.

[0006] The organic light-emitting display device is a self-
emissive display device. Because the organic light-emitting
display device does not require an additional light source
unlike a liquid crystal display (LCD) device, a thickness and
weight of the organic light-emitting display device may be
reduced. Also, the organic light-emitting display device has
advanced characteristics such as low power consumption,
high luminance, high reaction rate, and the like.

[0007] In general, the organic light-emitting display device
includes, on a substrate, gate lines extended in one direction,
data lines extended in a direction crossing the gate lines, a
pixel circuit electrically coupled to (e.g., connected to) each
of the gate lines and the data lines, and an organic light-
emitting diode (OLED) electrically coupled to the pixel cir-
cuit.

[0008] However recently, due to a demand for high-resolu-
tiondisplays, numbers of TFTs, capacitors, and OLEDs in the
organic light-emitting display device are increased, and vari-
ous problems such as overall arrangement of elements occur.

SUMMARY

[0009] Aspects of the present invention are directed to pro-
viding a thin film transistor (TFT) array substrate that is
contributed to improving display quality, an organic light-
emitting display device including the TFT array substrate,
and a method of manufacturing the organic light-emitting
display device.

[0010] According to an aspect of the present invention,
there is provided a thin film transistor (TFT) array substrate
including: a first element layer on the substrate including a
first TFT; a first planarization layer configured to cover the
first element layer; and a second element layer on the first
planarization layer including a capacitor.

[0011] The TFT array substrate may further include a sec-
ond planarization layer configured to cover the second ele-
ment layer; and a third element layer on the second planariza-
tion layer including a second TFT.
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[0012] At least parts of the first element layer, second ele-
ment layer, and third element layer may be overlapped.

[0013] The first TFT and the second TFT may be of differ-
ent types.
[0014] The first TFT may include a low-temperature poly-

silicon TFT (LTPS TFT) and the second TFT includes an
oxide TFT.

[0015] According to another aspect of the present inven-
tion, there is provided an organic light-emitting display
device including: a substrate; a first element layer on the
substrate and including a first thin film transistor (TFT); a first
planarization layer on the first element layer; a second ele-
ment layer on the first planarization layer and including a
capacitor; and an organic light-emitting diode (OLED) on the
second element layer and configured to be insulated from the
second element layer.

[0016] The organic light-emitting display device may fur-
ther include: a second planarization layer on the second ele-
ment layer; a third element layer on the second planarization
layer and including a second TFT; and a third planarization
layer on the third element layer, wherein the second pla-
narization layer, the third element layer, and the third pla-
narization layer are between the second element and OLED.
[0017] At least parts of the first element layer, second ele-
ment layer, and third element layer may be overlapped.

[0018] The first TFT and the second TFT may be of differ-
ent types.
[0019] The first TFT includes an LTPS TFT and the second

TFT may include an oxide TFT.

[0020] The organic light-emitting display device may fur-
ther include an initializing power line and a driving power
line, wherein the second element layer includes a first capaci-
tor, the first capacitor including: a first lower electrode on the
first planarization layer and is coupled to the initializing
power line; a first dielectric layer on the first lower electrode;
and a first upper electrode on the first dielectric layer above
the first lower electrode and is coupled to the driving power
line.

[0021] The first element layer includes a first TFT, the first
TFT may include: a first active layer on the substrate; a first
gate electrode coupled to the first lower electrode, and insu-
lated from the first active layer by a first gate insulating layer;
a first source electrode insulated from the first gate electrode
by the first interlayer insulating layer and coupled to the
driving power line; and a first drain electrode on a same layer
as the first source electrode and coupled to the OLED.
[0022] The organic light-emitting display device may fur-
ther include a first scan line and a data line, wherein the third
element layer includes a second TFT, the second TFT includ-
ing: a second active layer on the second planarization layer; a
second gate electrode that is coupled to the first scan line and
insulated from the second active layer by a second gate insu-
lating layer; a second source electrode insulated from the
second gate electrode by the second interlayer insulating
layer and coupled to the data line; and a second drain elec-
trode on the same layer as the second source electrode and is
coupled to the first source electrode.

[0023] The organic light-emitting display device may fur-
ther include a first scan line and a data line, wherein, the third
element layer includes the second TFT, the second TFT
including: a second gate electrode on the second planariza-
tion layer and is coupled to the first scan line; a second active
layer insulated from the second gate electrode by the second
gate insulating layer; a second source electrode configured to
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contact the second active layer and to couple to the data line;
and a second drain electrode on the same layer as the second
source electrode and coupled to the first source electrode.

[0024] The first element layer may include a third TFT, the
third TFT including: a third active layer on the same layer of
the first active layer; a third gate electrode on the same layer
as the first gate electrode and coupled to the first scan line; a
third source electrode on the same layer as the first drain
electrode and coupled to the first TFT; and a third drain
electrode the same layer as the first drain electrode and
coupled to the first gate electrode.

[0025] The organic light-emitting display device may fur-
ther include a second scan line, wherein the third element
layer includes a fourth TFT, the fourth TFT including: a
fourth gate electrode on a same layer as the second gate
electrode and coupled to the second scan line; a fourth active
layer on the same layer as the second active layer; a fourth
source electrode on the same layer as the second drain elec-
trode and coupled to the initializing power line; and a fourth
drain electrode on the same layer as the first drain electrode
and coupled to the first gate electrode.

[0026] The organic light-emitting display device may fur-
ther include an emission control line, wherein the first ele-
ment layer includes a fifth TFT, the fifth TFT including: a fifth
active layer on the same layer as the first active layer; a fifth
gate electrode on the same layer as the first gate electrode and
coupled to the emission control line; a fifth source electrode
on the same layer as the first drain electrode and coupled to
the driving power line; and a fifth drain electrode on the same
layer as the first source electrode and coupled to the first TFT.

[0027] Thethird element layer may include a sixth TFT, the
sixth TFT including: a sixth gate electrode on the same layer
as the second gate electrode and coupled to the emission
control line; a sixth active layer on the same layer as the
second active layer; a sixth source electrode on the same layer
as the first drain electrode and coupled to the first TFT; and a
sixth drain electrode on the same layer as the first drain
electrode and coupled to the OLED.

[0028] The second element layer may include a second
capacitor, the second capacitor including: a second lower
electrode on the first planarization layer and coupled to the
first gate electrode; and a second upper electrode on the first
dielectric layer and configured to correspond to the second
lower electrode and to be coupled to the first scan line.

[0029] According to another aspect of the present inven-
tion, there is provided a method of manufacturing an organic
light-emitting apparatus, the method including: forming a
first element layer including a first thin film transistor (TFT)
on a substrate; forming a first planarization layer to cover the
first element layer; forming a second element layer including
a capacitor on the first planarization layer; and forming an
organic light-emitting diode (OLED) on the second element
layer to be insulated from the second element layer.

[0030] The method may further include: forming a second
planarization layer to cover the second element layer; form-
ing a third element layer including a second TFT on the
second planarization layer; and forming a third planarization
layer to cover the third element layer, wherein the second
planarization layer, the third element layer, and the third
planarization layer are between the second element layer and
the OLED.

[0031] At least parts of the first element layer, second ele-
ment layer, and third element layer may overlap.
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[0032] The first TFT and the second TFT may be of differ-
ent types.
[0033] The first TFT may include a low-temperature poly-

silicon TFT (LTPS TFT) and the second TFT may include an
oxide TFT.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The above and other features and aspects of the
present invention will become more apparent by describing in
detail example embodiments thereof with reference to the
attached drawings in which:

[0035] FIG. 1 is a block diagram of an organic light-emit-
ting display device, according to an example embodiment of
the present invention;

[0036] FIG. 2 is a circuit diagram of a pixel shown in FIG.
1, according to an example embodiment of the present inven-
tion,;

[0037] FIG. 3 isacross-sectional view of a pixel circuit and
an organic light-emitting diode (OLED) shown in FIG. 2,
according to an example embodiment of the present inven-
tion,;

[0038] FIG. 4isacross-sectional view of a pixel circuit and
an OLED in an organic light-emitting display device, accord-
ing to another example embodiment of the present invention;
and

[0039] FIG. 5isacross-sectional view of a pixel circuit and
an OLED in an organic light-emitting display device, accord-
ing to another example embodiment of the present invention.

DETAILED DESCRIPTION

[0040] Hereinafter, as the invention allows for various
changes and numerous embodiments, particular embodi-
ments will be illustrated in the drawings and described in
detail in the written description. However, this is not intended
to limit the present invention to particular modes of practice.
[0041] In order to clearly describe the present invention,
explanations unrelated to the description are omitted when it
is deemed that they may unnecessarily obscure the essence of
the invention. Also, it is to be appreciated that identical or
similar features throughout the entire specification are iden-
tified by the same reference identification numbers.

[0042] In regard to example embodiments of the present
invention, Example 1 is representatively described using the
same identification numbers in terms of features with the
same configuration in various example embodiments of the
present invention. In other example embodiments of the
present invention, only parts of a configuration that are dif-
ferent from Example 1 will be described.

[0043] In the following description, sizes and thicknesses
of each configuration in the drawings are provided only as
examples, and the present embodiments are not limited
thereto.

[0044] For the convenience of description, thicknesses of
some multiple layers and regions in the drawings are exag-
gerated. It will be understood that when an element such as a
layer, a film, a region, or a plate is referred to as being “on”
another element, it can be directly on the other element or
intervening elements can be present.

[0045] In addition, in the present specification, it is to be
understood that the terms “includes,” “including,” “com-
prises,” or “comprising” are intended to indicate the existence
of other features rather than to exclude them unless it has a
clearly different meaning in the context. In the present speci-
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fication, the term “on” refers to a position above or below a
target element, and thus it is not necessarily limited to a
position on the upper side with respect to the direction of
gravity.

[0046] As an example, in the attached drawings, an active
matrix (AM) organic light-emitting display (OLED) device
having a six-transistor-two cap (6Tr-2Cap) structure consist-
ing of six thin film transistors (TFTs) and two capacitors
provided in one pixel is illustrated, but the present invention is
not limited thereto. Therefore, the organic light-emitting dis-
play device may have a plurality of TFTs and one or more
capacitors in one pixel. The organic light-emitting display
device may be formed to have various structures by forming
an additional line or omitting an existing line. Here, a pixel
represents the smallest unit to display an image, and an
organic light-emitting display device displays an image via a
plurality of pixels.

[0047] Hereinafter, an organic light-emitting display
device, according to an embodiment of the present invention,
will be described in detail with reference to FIGS. 1 through
3

[0048] FIG. 1 is a schematic view of an organic light-
emitting display device, according to an embodiment of the
present invention.

[0049] As shown in FIG. 1, the organic light-emitting dis-
play device 1000, according to an embodiment of the present
invention, includes a gate driving unit 110, an emission con-
trol driving unit 120, a data driving unit 130, various lines
(e.g., power, control, and data lines), a display unit 140, and a
pixel 150 (see FIG. 2).

[0050] In response to a control signal supplied from an
external control circuit, for example, a timing control unit and
the like, the gate driving unit 110 sequentially supplies scan
signals to first scan lines SC2-SCn or second scan lines SC1-
SCn-1. Then, the pixel 150 is selected by the scan signals and
is subsequently supplied with data signals.

[0051] The second scan line SCn-1 is coupled to (e.g.,
connected to) the gate driving unit 110 and a scan signal from
the gate driving unit 110 is supplied through the second scan
line SCn-1. An emission control line En is coupled to the
emission control driving unit 120, and an emission control
signal from the emission control driving unit 120 is supplied
through the emission control line En.

[0052] Thefirst scan line SCn is coupled to the gate driving
unit 110 and a scan signal from the gate driving unit 110 is
supplied through the first scan line SCn. The initializing
power line Vinit is coupled to the gate driving unit 110 and an
initializing power from the gate driving unit 110 is supplied
through initializing power line Vinit.

[0053] Although in the present embodiment, the initializ-
ing power from the gate driving unit 110 is supplied through
the initializing power line Vinit, in other embodiments of the
present invention, the initializing power line Vinit is coupled
to other additional components and thus the initializing power
may be applied from the additional components.

[0054] The emission control driving unit 120 sequentially
supplies emission control signals through the emission con-
trolline En inresponse to the control signal supplied from the
external timing control unit. Then, the light emission of the
pixel 150 is controlled by the emission control signal.
[0055] Thatis, the emission control signal controls an emis-
sion time of the pixel 150. However, the emission control
driving unit 120 may be omitted depending on the internal
structure of the pixel 150.
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[0056] The data driving unit 130 supplies a data signal
through a data line DAm in response to the control signal
supplied from the external timing control unit. The data signal
supplied through the data line DAm is supplied to the selected
pixel 150 whenever the scan signal is supplied through the
first scan line SCn. Then, the pixel 150 charges a voltage
corresponding to the data signal, and accordingly emits light
at a luminance corresponding to the charged voltage.

[0057] The data lines DA1-DAm and driving power line
ELVDDL are extended to a second direction Y crossing a first
direction X. The data line DAm is coupled to the data driving
unit 130 and a data signal from the data driving unit 130 is
supplied through the data line DAm. The driving power line
ELVDDL is coupled to an external first power source
BLVDD, which will be described later, and driving power
from the first power source ELVDD is supplied through the
driving power line EVLDDL.

[0058] The display unit 140 includes a plurality of the pix-
els 150 that are respectively positioned at the crossings of the
first scan lines SCn, the second scan lines SCn-1, and data
lines DAm. Here, each of the pixels 150 includes an OLED
and a pixel circuit, in which the OLED emits light at a lumi-
nance corresponding to a driving current in response to the
data signal, and the pixel circuit controls the driving current
flowing in the OLED. The pixel circuit is coupled to (e.g.,
connected to) each of the first scan lines SCn, the second scan
lines SCn-1, the initializing power lines, the emission control
lines, the driving power lines, and the data lines, whereas the
OLED is coupled to the pixel circuit.

[0059] Inthe display unit 140, the OLED is coupled to the
external power sources such as the first power source ELVDD
and the second power source ELVSS with the pixel circuit
interposed therebetween. The first power source ELVDD and
the second power source ELVSS supply driving power and
common power, respectively, to each of the pixels 150 in the
display unit 140. The pixels 150 emit light at a luminance
corresponding to the driving current that flows through the
pixels 150 from the first power ELVDD in response to the data
signal, the driving current being in accordance with the sup-
plied driving power and the common power.

[0060] Hereinafter, the pixel 150, according to an embodi-
ment of the present invention, will be described in detail with
reference to FIGS. 2 and 3.

[0061] FIG. 2is a circuit diagram of the pixel 150 shown in
FIG. 1. FIG. 3 is a cross-sectional view of a pixel circuit 152
and the OLED shown in FIG. 2.

[0062] As shown in FIGS. 2 and 3, the pixel 150 includes
the OLED that is coupled between the first power source
ELVDD and the second power source ELVSS, and the pixel
circuit 152 that is coupled between the first power source
ELVDD and the OLED and controls the driving power.
[0063] The pixel circuit 152 includes a first element layer
E1 thatis located (e.g., positioned or disposed) on a substrate
SUB and includes a first TFT T1, a third TFT T3, and a fifth
TFT T3, a second element layer E2 that is located on the first
element layer E1 and includes a first capacitor C1 and a
second capacitor C2, and a third element layer E3 that is
located on the second element layer E2 and includes a second
TFT T2, a fourth TFT T4, and a sixth TFT Té.

[0064] An anode electrode of the OLED is coupled to the
driving power line ELVDDL via the pixel circuit 152,
wherein the driving power line ELVDDL is coupled to the
first power source ELVDD. A cathode electrode of the OLED
is coupled to the second power source ELVSS. When receiv-
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ing the driving power via the pixel circuit 152 from the first
power source ELVDD, and the common power from the
second power source ELVSS, the OLED emits light at a
luminance corresponding to the driving current flowing in the
OLED.

[0065] An areaoccupied by the capacitor that is included in
the pixel circuit 152 is about 50% of the total area of the pixel
circuit 152. Thus, when the capacitor and the TFT are located
on the same plane, the area of the pixel circuit 152 increases.
When the area of the pixel circuit 152 increases, an area of the
pixel 150 also increases, and as a result, the number of the
pixels to be formed on a limited substrate is reduced.

[0066] According to an embodiment of the present inven-
tion, the second element layer E2 including at least one
capacitor is located at a different plane from the plane on
which the first element layer E1 and third element layer E3,
each including at least one TFT, are located. For example, the
first element layer E1 and the second element layer E2 are
separated from each other by a first planarization layer PL1,
whereas the second element layer E2 and the third element
layer E3 are separated from each other by a second planariza-
tion layer PL2. Also, at least some parts of the first element
layer E1, second element layer E2, and third element layer E3
are overlapped with one another. For example, as shown in
FIG. 3, the second element layer E2 is positioned to overlap
the first element layer E1, and the third element layer E3 is
positioned to overlap the second element layer E2. Thus, the
first element layer E1, the second element layer E2, and the
third element layer E3 are overlapped with one another. As
elements included in the pixel circuit 152 are located to be
overlapped, a number of elements may be embodied in a
small area. Therefore, the areas of the pixel circuit 152 and the
pixel 150 are decreased. Accordingly, the number of pixels to
be located on the limited substrate SUB is increased, and thus
high resolution of the organic light-emitting display device
1000 may be implemented.

[0067] Hereinafter, the elements positioned at the first ele-
ment layer F1, the second element layer E2, and the third
element layer E3 will be described in detail.

[0068] The first TFT T1 is located at the first element layer
E1 and is coupled between the driving power line ELVDDL
and the OLED. The driving power corresponding to the data
signal is supplied from the first power source ELVDD to the
OLED during the emission of the pixel 150. For example, the
first TFT T1 may act as a driving transistor of the pixel 150.
The first TFT T1 includes a first active layer Al, a first gate
electrode G1, a first source electrode S1, and a first drain
electrode D1.

[0069] The first active layer Al contains polysilicon and
includes a source region and a drain region that are doped with
doping materials and a channel region between the source
region and the drain region. The first active layer Al is inter-
posed between a buffer layer BU and the first gate insulating
layer G11, wherein the buffer layer is formed on the substrate
SUB.

[0070] The first gate electrode G1 is coupled to a first lower
electrode CE1 of the first capacitor C1 and is located on the
first gate insulating layer GI1. For example, the first gate
insulating layer GI1 is interposed between the first gate elec-
trode G1 and the first active layer Al.

[0071] A first source electrode S1 is coupled to the driving
power line ELVDDL via the fifth TFT T5. The first drain
electrode D1 is coupled to the OLED via the sixth TFT T6. A
first interlayer insulating layer ILD1 is interposed between
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the first gate electrode G1 and each of the first source elec-
trode S1 and the first drain electrode D1.

[0072] The second TFT T2 is located at the third element
layer E3 and is coupled between the data line DAm and the
first TFT T1. When the scan signal is supplied from the
second scan line SCn-1, the data signal supplied from the data
line DAm is transmitted to the inside of the pixel 150. That is,
the second TFT T2 may act as a switching transistor of the
pixel 150. The second TFT T2 includes a second active layer
A2,asecond gate electrode (G2, a second source electrode S2,
and a second drain electrode D2.

[0073] The second active layer A2 contains polysilicon and
includes a source region and a drain region that are doped with
doping materials and a channel region between the source
region and the drain region. The second active layer A2 is
interposed between a second planarization layer PL2 and a
second gate insulating layer G12.

[0074] The second gate electrode G2 is coupled to the first
scan line SCn, and the second gate insulating layer G12 is
interposed between the second gate electrode G2 and the
second active layer A2.

[0075] The second source electrode S2 is coupled to the
data line DAm, and the drain electrode D2 is coupled to the
first source electrode S1 of the first TFT T1. A second inter-
layer insulating layer ILD2 is interposed between the second
source electrode S2, the second drain electrode D2, and the
second gate electrode G2.

[0076] Thethird TFT T3 is located at the first element layer
E1 and is coupled between the first drain electrode D1 of the
first TFT T1 and the first gate electrode G1. When the data
signal is supplied to inside of the pixel 150, the third TFT T3
is coupled to a diode so as to compensate a threshold voltage
of the first TFT T1. That is, the third TFT T3 may act as a
compensating transistor of the pixel 150. The third TFT T3
includes a third active layer A3, a third gate electrode G3, a
third source electrode S3, and a third drain electrode D3.
[0077] The third active layer A3 contains polysilicon and
includes a source region and a drain region that are doped with
doping materials and a channel region between the source
region and the drain region. The third active layer A3 is
interposed between the buffer layer BU and the first gate
insulating layer G11, wherein the buffer layer is formed on
the substrate SUB.

[0078] The third gate electrode G3 is coupled to the first
scan line SCn and is located at the same layer as the first gate
electrode G1. For example, the first gate insulating layer GI1
is located between the third gate electrode G3 and the third
active layer A3.

[0079] The third source electrode S3 is coupled to the first
drain electrode D1 of the first TFT T1. The third drain elec-
trode D3 is coupled to the first gate electrode G1 of the first
TFT T1. The first interlayer insulating layer ILD1 is intet-
posed between the third source electrode S3, the third drain
electrode D3, and the third gate electrode G3.

[0080] The fourth TFT T4 is located at the third element
layer E3 and is coupled between the initializing power line
Vinit and the first gate electrode G1 of the first TFT T1. In
order to supply the data signal to the inside of the pixel 150
during the data programming period (during which the data
signal is input in the pixel 150), the initializing power is
transmitted to the inside of the pixel 150 to initialize the first
TFT T1 (in which the initializing power is supplied from the
initializing power line Vinit when the scan signal is supplied
from the second scan line SCn-1 prior to the data program-
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ming period). For example, the fourth TFT T4 may act as a
switching transistor of the pixel 150. The fourth TFT T4
includes a fourth active layer A4, a fourth gate electrode G4,
a fourth source electrode S4, and a fourth drain electrode D4.
[0081] The fourth active layer A4 contains polysilicon and
includes a source region and a drain region doped with doping
materials and a channel region between the source region and
the drain region. The fourth active layer A4 is interposed
between the second planarization layer PL2 and the second
gate insulating layer G12.

[0082] The fourth gate electrode G4 is coupled to the sec-
ond scan line SCn-1 and is located at the same layer as the
second gate electrode G2. For example, the second gate insu-
lating layer G12 is interposed between the fourth gate elec-
trode G4 and the fourth active layer A4.

[0083] The fourth source electrode S4 is coupled to the
initializing power line Vinit, and the fourth drain electrode D4
is coupled to the first gate electrode G1 of the first TFT T1.
The second interlayer insulating layer ILD2 is interposed
between the fourth source electrode S4, the fourth drain elec-
trode D4, and the fourth gate electrode G4.

[0084] The fifth TFT T5 is located at the first element layer
E1 and is coupled between the driving power line ELVDDL
and the first TFT T1. During the non-light-emitting period in
regard to the pixel 150, the coupling (or connection) between
the first power ELVDD and the first TFT T1 is severed (or
disconnected). On the contrary, during the light-emitting
period in regard to the pixel 150, the first power source
ELVDD and the first TFT T1 are electrically coupled to each
other. For example, the fifth TFT T5 may act as a switching
transistor of the pixel 150. The fifth TFT T5 includes a fifth
active layer A5, a fifth gate electrode G5, a fifth source elec-
trode S5, and a fifth drain electrode D5.

[0085] The fifth active layer A5 contains polysilicon and
includes a source region and a drain region doped with doping
materials and a channel region between the source region and
the drain region. The fifth active layer A5 is interposed
between the buffer layer BU and the first gate insulating layer
GI1, wherein the buffer layer BU is formed on the substrate
SUB.

[0086] The fifth gate electrode G5 is coupled to the emis-
sion control line En and is located at the same layer as the first
gate electrode G1. That is, the first gate insulating layer GI1 is
located between the fifth gate electrode G5 and the fifth active
layer AS.

[0087] The fifth source electrode S5 is coupled to the driv-
ing power line ELVDDL, and the fifth drain electrode D5 is
coupled to the first source electrode S1 of the first TFT T1.
The first interlayer insulating layer ILD1 is located between
the fifth source electrode S5, the fifth drain electrode D5, and
the fifth gate electrode G5.

[0088] The sixth TFT T6 is located at the third element
layer E3 and is coupled between the first TFT T1 and the
OLED. During non-light-emitting period in regard to the
pixel 150, the coupling (or connection) between first TFT T1
and the OLED is severed (or disconnected). On the contrary,
during the light-emitting period in regard to the pixel 150, the
first TFT T1 and the OLED are electrically coupled to each
other. For example, the sixth TFT T6 may act as a switching
transistor of the pixel 150. The sixth TFT T6 includes a sixth
active layer A6, a sixth gate electrode G6, a sixth source
electrode S6, and a sixth drain electrode D6.

[0089] The sixth active layer A6 contains polysilicon and
includes a source region and a drain region doped with doping
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materials and a channel region between the source region and
the drain region. The sixth active layer A6 is interposed
between the second planarization layer PL2 and the second
gate insulating layer G12.

[0090] The sixth gate electrode G6 is coupled to the emis-
sion control line En and is located at the same layer as the
second gate electrode. For example, the second gate insulat-
ing layer G12 is located between the sixth gate electrode G6
and the sixth active layer A6.

[0091] The sixth source electrode S6 is coupled to the first
drain electrode D1 of the first TFT T1. The sixth drain elec-
trode D6 is coupled to an anode electrode of the OLED. The
second interlayer insulating layer ILD2 is interposed between
the sixth source electrode S6, the sixth drain electrode D6,
and the sixth gate electrode G6.

[0092] At least one of the first TFT T1 to the sixth TET T6
may have the source electrode and the drain electrode selec-
tively located at the same layer as the active layer of the
corresponding TFT. For example, the source electrode and
the drain electrode of each of the TFTs may be selectively
formed of polysilicon that is doped with the doping materials.
[0093] The first capacitor C1 is located at the second ele-
ment layer E2 and is provided to store the data signal supplied
to inside of the pixel 150 during the data programming period
pixel 150 and to maintain the signal during one frame.
Accordingly, the first capacitor C1 is coupled to the driving
power line ELVDDL and the first gate electrode G1 of the first
TFT T1, in which the driving power line ELVDDL. is coupled
to the first power source ELVDD and the first gate electrode
G1 ofthe first TFT T1 is coupled to the initializing power line
Vinit. For example, the first capacitor C1 may act as a storage
capacitor. The first capacitor C1 includes a first lower elec-
trode CE1 and a first upper electrode CE2.

[0094] The first lower electrode CE1 is coupled to the first
gate electrode G1 of the first TFT T1 that is coupled to the
initializing power line Vinit, and is located on the first pla-
narization layer PL1.

[0095] The first upper electrode CE2 is coupled to the driv-
ing power line ELVDDL and is positioned corresponding to
the first lower electrode on a first dielectric layer that is
formed on the first lower electrode. For example, a first
dielectric layer IL1 is interposed between the first lower elec-
trode CE1 and the first upper electrode CE2.

[0096] The second capacitor C2 is located at the second
element layer E2, and, in order to compensate for the voltage
drop due to the load on the organic light-emitting display
device 1000, the second capacitor C2 is coupled between the
first lower electrode CE1 of the first capacitor C1 and the first
scan line SCn. When the voltage level of the scan signal is
changed, such as when the supply of the current scan signal is
interrupted, the second capacitor C2 increases the voltage of
the first gate electrode G1 of the first TFT T1 due to a coupling
effect so as to act as a boosting capacitor that compensate for
the voltage drop. The second capacitor C2 includes a second
lower electrode CE3 and a second upper electrode CE4.
[0097] The second lower electrode CE3 is coupled to the
first lower electrode CE1 of the first capacitor C1, and is
located on the first planarization layer PL1.

[0098] The second upper electrode CE4 is coupled to the
first scan line SCn and is positioned to correspond to second
lower electrode CE3 on the first dielectric layer IL1, which is
formed on the second lower electrode CE3. That is, the first
dielectric layer IL1 is interposed between the second lower
electrode CE3 and the second upper electrode CE4.
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[0099] 1Inregard to the sixth drain electrode D6 of the sixth
TFT T6, the OLED is coupled to the sixth drain electrode D6.
[0100] The OLED includes an anode electrode EL1 that is
disposed on the third planarization layer PL.3 and coupled to
the sixth drain electrode D6, an organic emission layer PL
formed in an opening that is defined as a pixel defining layer
PDL on the anode electrode, and a cathode electrode EL2 that
is formed on the organic emission layer and coupled to the
second power ELVSS corresponding to the anode electrode.
The organic emission layer OL. may be determined to be
disposed by the pixel defining layer PDL, whereas the cath-
ode electrode EL2 may be disposed throughout the entire
surface of the pixel defining layer PDL.

[0101] Hereinafter, an operation of the pixel 150 will be
described.
[0102] First, during a first period set as an initialization

period, a previous scan signal of a low level is supplied
through the second scan line SCn-1. Then, in response to the
previous scan signal of the low level, the fourth TFT T4 is
turned on, and the initial power is supplied to the first TFT T1
via the fourth TFT T4 from the initializing power line Vinit.
Thus, the first TFT T1 is initialized.

[0103] Next, during a second period set as a data program-
ming period, a current scan signal of a low level is supplied
through the first scan line SCn. Then, in response to the
current scan signal of a low level, the second TFT T2 and the
third TFT T3 are turned on.

[0104] Then, the first TFT T1 is also turned on by the third
TFT T3 as being coupled to the diodes. In particularly, during
the previous first period, because the first TFT T1 is initial-
ized, the first TFT T1 is coupled to the diodes in the forward
direction.

[0105]  Accordingly, the data signal supplied from the data
line DAm passes through the second TFT T2, the first TFT T1,
and the third TFT T3, and thus a current corresponding to a
difference between a voltage of the data signal and a threshold
voltage of the first TFT T1 is stored in the first capacitor C1.
[0106] Thereafter, when the supply of the current scan sig-
nal is interrupted and the voltage level of the current scan
signal is changed to a high level, due to the coupling effect of
the second capacitor C2, the voltage applied to the first gate
electrode G1 of the first TFT T1 is changed in response to the
range of the voltage fluctuation. Here, the voltage applied to
the first gate electrode G1 of the first TFT T1 is changed due
to a charge sharing between the first capacitor C1 and second
capacitor C2, and accordingly, the voltage applied to the first
gate electrode G1 is proportionally changed to a value of the
charge sharing between the first capacitor C1 and the second
capacitor C2, along with the range of the voltage fluctuation
of the current scan signal.

[0107] Next, during a third period set as an emission period,
an emission control signal supplied from the emission control
line En is changed from a high level to a low level. Then,
during the third period, the fifth TFT T5 and the sixth TFT T6
are turned on by the emission control signal of a low level.
Accordingly, a driving current flows to the second power
ELVSS via the fifth TFT T5, the first TFT T1, the sixth TFT
T6, and the OLED, through the driving power line ELVDDL
from the first power ELVDD.

[0108] Thedriving currentis controlled by the first TFTT1,
and the first TFT T1 generates a driving current correspond-
ing to the voltage supplied to the first gate electrode G1
thereof. Here, during the above-described second period, a
current reflecting the threshold voltage of the first TFT T1 is
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stored in the first capacitor C1. Thus, during the third period,
the voltage threshold of the first TFT T1 is compensated.
[0109] Hereinafter, an organic light-emitting display
device shown in FIG. 3 will be briefly described.

[0110] First, a buffer layer BU is formed on a substrate
SUB, and a first element layer E1 including at least one TFT
is manufactured.

[0111] Allofthe first TFT T1, the third TFT T3, and the fifth
TFT T5 that are included in the first element layer E1 include
an active layer that contains silicon. Thus, amorphous silicon
is formed on the substrate SUB, and then the amorphous
silicon is annealed to form polysilicon by a low-temperature
polysilicon (LTPS) process. The first active layers A1, third
active layers A3, and fifth active layers A5 are formed by
patterning the polysilicon.

[0112] Next, alayer such as a first gate insulating layer GI1
including silicon nitride and/or silicon oxide to cover the first,
second, and third active layers A1, A3, and A5 is formed.
[0113] On the first gate insulating layer GI1, a first gate
electrode G1, a third gate electrode G3, and a fifth gate elec-
trode G5 are formed to correspond to each of the first active
layer A1, the third active layer A3, and the fifth active layer
AS. Then, each of the first gate electrode G1, the third gate
electrode G3, and the fifth gate electrode G5 is self-align
masked to form a source region and a drain region by doping
edges of each of the first active layer A1, the third active layer
A3, and the fifth active layer AS.

[0114] Next, a first interlayer insulating layer ILD1 is
formed to cover the first gate electrode G1, the third gate
electrode G3, and the fifth gate electrode G5. Then, contact
holes are formed in a portion of the first gate insulating layer
G11 and the first interlayer insulating layer ILD1 active layer,
which corresponds to each of the source region and the drain
region.

[0115] Next, in order to contact with the source region and
the drain region of the first active layer A1 through the contact
holes, a first source electrode S1 and a first drain electrode D1
are formed on the first interlayer insulating layer ILD1. The
third source electrode S3, the third drain electrode D3, the
fifth source electrode S5, and the fifth drain electrode D5 are
formed in the same manner. As a result, the first TFT T1, the
third TFT T3, and the fifth TFT T5 that are included in the first
element layer E1 are manufactured.

[0116] Next, a first planarization layer PL1 is formed to
cover the first TFT T1, the third TFT T3, and the fifth TFT T5.
The first planarization layer PL1 may be formed by coating
organic and/or inorganic materials, and in some embodi-
ments, it is formed thick to have a planarized upper surface.
[0117] Next, a second element layer E2 is formed on the
first planarization layer PL1. For example, a first lower elec-
trode CE1 and a second lower electrode CE3 are formed on
the first planarization layer PL1. Then, the first dielectric
layer IL1 is formed to cover the first lower electrode CE1 and
the second lower electrode CE3. Next, a first upper electrode
CE2 and a second upper electrode CE4 are formed on the first
dielectric layer IL1 to correspond to the first lower electrode
CE1 and the second lower electrode CE3, respectively. Thus,
the first capacitor C1, including the first lower electrode CE1
and the first upper electrode CE2, and the second capacitor
C2, including the lower electrode CE3 and the second upper
electrode CE4, are manufactured.

[0118] Next, a second planarization layer PL2 is formed to
cover the first capacitor C1 and the second capacitor C2. The
second planarization layer PL2 may be formed by coating
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organic and/or inorganic materials, and in most cases, it is
formed thick to have a planarized upper surface. The second
planarization layer PL.2 may be formed of the same materials
of the first planarization layer PL1.

[0119] A third element layer E3 including at least one TFT
1s manufactured on the second planarization layer PL2.
[0120] After forming polysilicon entirely on the second
planarization layer PL.2 as described above, the second active
layer A2, the fourth active layer A4, and sixth active layer A6
are formed by patterning the polysilicon.

[0121] After the second gate insulating layer G12 is formed
on the active layer in a similar way to the first element layer
E1, the gate electrode is formed. Then, the second interlayer
insulating layer ILD?2 is formed on the gate electrode, and the
source electrode and the drain electrode are formed, thereby
manufacturing the second TFT T2, the fourth TFT T4, and the
sixth TFT T6.

[0122] A third planarization layer PL3 is formed on the
third element layer E3, and an OLED is formed.

[0123] Hereinafter, an OLED, according to another
embodiment of the present invention, will be described in
detail with reference to FIG. 4.

[0124] FIG. 4 is a cross-sectional view of the organic light-
emitting display device, according to another embodiment of
the present invention.

[0125] Hereinafter, only those characteristics that are dif-
ferent from the embodiment of FIG. 1 will be described, and
parts not described will be in accordance with the embodi-
ment of FIG. 1 of the present invention. In addition, for the
convenience of description, the embodiment of F1G. 4 will be
described using the same reference numbers as the embodi-
ment of FIG. 1 in regard to the same components.

[0126] According to the embodiment of FIG. 4, the TFTs
included in the first element layer E1 (i.e., the first TFT T1, the
third TFT T3, and the fifth TFT T5) and the TFTs included in
the third element layer E3 (i.e., the second TFT T2, the fourth
TFT T4, and the sixth TFT T6) may be different from each
other.

[0127] Forexample, the first TFT T1, the third TFT T3, and
the fifth TFT TS may be LTPS-TFTs, whereas the second TEFT
T2, the fourth TFT T4, and the sixth TFT T6 may be oxide-
TFTs. In other words, the TFTs included in the first element
layer E1 may contain polysilicon in the active layer, whereas
the TFTs included in the third element layer E3 may contain
oxide-semiconductor in the active layer.

[0128] After forming the amorphous silicon on the buffer
layer BU, the polysilicon is formed by the annealing process
of LTPS at a temperature of 300° C. or more. In case of the
first element layer E1, the polysilicon is formed directly on
the substrate SUB, and thus the LTPS TFT may be manufac-
tured if the substrate SUB can withstand the temperature of
300° C. or more. However, in case of the third element layer
E3, various elements including the first element layer E1 and
second element layer E2 are positioned below the third ele-
ment layer E3, and thus the elements may be damaged during
the LTPS process. Therefore, the third element layer E3 is
better suited to using oxide TFTs that do not require an
annealing process.

[0129] Each of the first TFT T1 to sixth TFT T6 in the
organic light-emitting display device 1000, according to
Example 1 of the present invention, is provided as a top gate
type. However, according to an Example 2 embodiment of the
present invention, each of the second TFT T2, fourth TFT T4,
and sixth TFT T6 in the organic light-emitting display device
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1000 is a bottom gate type and is an oxide TFT as shown in
FIG. 4, and each of the first TFT T1, third TFT T3, and fifth
TFT T5 is a top gate type and is a LTPS TFT.

[0130] The second active layer A2, the fourth active layer
A4, and the sixth active layer A6, which are included in the
second TFT T2, fourth TFT T4, and sixth TFT T6, respec-
tively, include oxide semiconductors. For example, the active
layers may include a layer of GIZO (indium gallium zinc
oxide) and/or oxides of materials selected from the group
consisting of metal elements such as zinc (Zn), indium (In),
gallium (Ga), tin (Sn), cadmium (Cd), germanium (Ge), and
hafnium (Hf) of Groups 12, 13, and 14 of the periodic table
and a combination thereof.

[0131] In one embodiment, when manufacturing the third
element layer E3, the second gate electrode G2, fourth gate
electrode G4, and sixth gate electrode G6 are formed on the
second planarization layer PL2, and then the second gate
insulating layer G12 is formed to entirely cover the gate
electrodes.

[0132] Next, after forming and patterning oxide semicon-
ductors on the second gate insulating layer G12, the second
active layer A2, fourth active layer A4, and sixth active layer
A6 are formed.

[0133] Then, an etch stop layer consisting of silicon oxide
is formed on each active layer as needed. Then, the source
electrode and drain electrode are formed to contact with
edges of each active layer, and thus, the second TFT T2,
fourth TFT T4, and sixth TFT T6 are manufactured.

[0134] Hereinafter, an organic light-emitting display
device according to an Example 3 embodiment of the present
invention will be described in detail.

[0135] FIG. 5is a cross-sectional view of the organic light-
emitting display device according to Example 3 ofthe present
invention.

[0136] Hereinafter, only characteristics that are different
from the Example 1 embodiment of the present invention will
be described, and any part of the description that is not pro-
vided is in accordance with Example 1 of the present inven-
tion. In addition, for the convenience of description, Example
3 of the present invention will be described using the same
reference numbers as Example 1 in regard to the same com-
ponents.

[0137] Asshownin FIG. 5, the pixel circuit 152 is disposed
on the substrate SUB and includes the first element layer E1
that includes TFTs from the first TFT T1 to sixth TFT T6 and
the second element layer E2 that is formed on the first element
layer E1 and includes the first capacitor C1 and the second
capacitor C2.

[0138] In Example 3, in order to provide numbers of the
elements in a small area, the first element layer E1 including
the TFTs and the second element layer E2 including the
capacitor are also disposed on different planes. For instance,
the first element layer E1 and the second element layer E2 are
separated from each other across the first planarization layer
PL1, and at least some parts of the first element layer E1 and
the second element layer E2 are overlapped.

[0139] However, unlike Example 1 of the present invention,
the TFTs are not separated and located on different planes.
Therefore, in Example 3 of the present invention, the TFTs
may be of the same type. For example, all the TFTs from the
first TFT T1 to sixth TFT T6 may be LTPS TFTs having
polysilicon as the active layer.

[0140] The operations of the elements located at the first
element layer E1 and second element layer E2, and the com-
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ponents of the pixel circuit 152 have been described in detail
with regards to Example 1 and their description will not be
repeated.

[0141] Although anetwork of each TFT and the capacitors
is not entirely shown in FIGS. 3 to 5, the additional formation
of contact holes and wires connected to the contact holes for
the connection between each element during the formation of
the entire layout of the pixels would be obvious to one of
ordinary skill in the art.

[0142] Meanwhile, according to an embodiment of the
presentinvention, the pixel circuit of FIGS. 3 to 5 is described
based on the organic light-emitting display device, but itis not
limited thereto. For example, the TFT array substrate includ-
ing the pixel circuit of FIGS. 3 to § may be employed in a
liquid crystal display (LCD) apparatus.

[0143] Referring to FIGS. 3 to 5, examples of the formation
of separate organic emission layer by each pixel are
described. Here, the organic emission layer emits red, green,
and blue light separately by pixel, and a group of the pixel
emitting the red, green, and blue light may form a single pixel
unit. However, the organic emission layer is not limited
thereto, and may be formed entirely on the pixel in common.
For example, a plurality of the organic emission layer emit-
ting red, green, and blue light may be laminated vertically or
mixed each with other to emit white light. Here, the color
combination to emit white light is not limited to the afore-
mentioned description, and a color conversion layer or a color
filter, which converts the emitted white light to a preset color
(or predetermined color), may be additionally provided.
[0144] As described above, according to the embodiments
of the present invention, a TFT array substrate, an organic
light-emitting display device including the substrate, and a
method of manufacturing the organic light-emitting display
device may be used to improve the quality of the display.
[0145] While the present invention has been particularly
shown and described with reference to example embodiments
thereof, it will be understood by those of ordinary skill in the
art that various changes in form and details may be made
therein without departing from the spirit and scope of the
present invention as defined by the following claims and
equivalents thereof.

What is claimed is:

1. A thin film transistor (TFT) array substrate comprising:

afirst element layer on the substrate comprising a first TF T,

a first planarization layer configured to cover the first ele-

ment layer; and

asecond element layer on the first planarization layer com-

prising a capacitor.

2. The TFT array substrate of claim 1, further comprising:

asecond planarization layer configured to cover the second

element layer; and

a third element layer on the second planarization layer

comprising a second TFT.

3. The TFT array substrate of claim 2, wherein at least parts
of the first element layer, second element layer, and third
element layer are overlapped.

4. The TFT array substrate of claim 2, wherein the first TFT
and the second TFT are of different types.

5. The TFT array substrate of claim 4, wherein the first TFT
comprises a low-temperature polysilicon TFT (LTPS TFT)
and the second TFT comprises an oxide TFT.
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6. An organic light-emitting display device comprising:

a substrate;

a first element layer on the substrate and comprising a first
thin film transistor (TFT);

a first planarization layer on the first element layer;

a second element layer on the first planarization layer and
comprising a capacitor; and

an organic light-emitting diode (OLED) on the second
element layer and configured to be insulated from the
second element layer.

7. The organic light-emitting display device of claim 6,

further comprising:

a second planarization layer on the second element layer;

a third element layer on the second planarization layer and
comprising a second TFT; and

a third planarization layer on the third element layer,
wherein the second planarization layer, the third element
layer, and the third planarization layer are between the
second element and OLED.

8. The organic light-emitting display device of claim 7,
wherein at least parts of the first element layer, second ele-
ment layer, and third element layer are overlapped.

9. The organic light-emitting display device of claim 7,
wherein the first TFT and the second TFT are of different
types.

10. The organic light-emitting display device of claim 9,
wherein the first TFT comprises an UTPS TFT and the second
TFT comprises an oxide TFT.

11. The organic light-emitting display device of claim 7,
further comprising an initializing power line and a driving
power line,

wherein the second element layer comprises a first capaci-
tor, the first capacitor comprising:

a first lower electrode on the first planarization layer and is
coupled to the initializing power line;

a first dielectric layer on the first lower electrode; and

a first upper electrode on the first dielectric layer above the
first lower electrode and is coupled to the driving power
line.

12. The organic light-emitting display device of claim 11,
wherein the first element layer comprises a first TFT, the first
TFT comprising:

a first active layer on the substrate;

a first gate electrode coupled to the first lower electrode,
and insulated from the first active layer by a first gate
insulating layer;

a first source electrode insulated from the first gate elec-
trode by the first interlayer insulating layer and coupled
to the driving power line; and

a first drain electrode on a same layer as the first source
electrode and coupled to the OLED.

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

farther comprising a first scan line and a data line,

wherein the third element layer comprises a second TFT,
the second TFT comprising:

a second active layer on the second planarization layer;

a second gate electrode that is coupled to the first scan line
and insulated from the second active layer by a second
gate insulating layer;

a second source electrode insulated from the second gate
electrode by the second interlayer insulating layer and
coupled to the data line; and
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a second drain electrode on the same layer as the second
source electrode and is coupled to the first source elec-
trode.

14. The organic light-emitting display device of claim 12,

further comprising a first scan line and a data line,

wherein, the third element layer comprises the second TFT,
the second TFT comprising;

a second gate electrode on the second planarization layer
and is coupled to the first scan line;

a second active layer insulated from the second gate elec-
trode by the second gate insulating layer:;

asecond source electrode configured to contact the second
active layer and to couple to the data line; and

a second drain electrode on the same layer as the second
source electrode and coupled to the first source elec-
trode.

15. The organic light-emitting display device of claim 13,
wherein the first element layer comprises a third TFT, the
third TFT comprising:

athird active layer on the same layer of the first active layer;

a third gate electrode on the same layer as the first gate
electrode and coupled to the first scan line;

a third source electrode on the same layer as the first drain
electrode and coupled to the first TFT; and

a third drain electrode the same layer as the first drain
electrode and coupled to the first gate electrode.

16. The organic light-emitting display device of claim 15,

further comprising a second scan line,

wherein the third element layer comprises a fourth TFT, the
fourth TFT comprising:

a fourth gate electrode on a same layer as the second gate
electrode and coupled to the second scan line;

a fourth active layer on the same layer as the second active
layer;

a fourth source electrode on the same layer as the second
drain electrode and coupled to the initializing power
line; and

a fourth drain electrode on the same layer as the first drain
electrode and coupled to the first gate electrode.

17. The organic light-emitting display device of claim 16,

further comprising an emission control line,

wherein the first element layer comprises a fifth TFT, the
fifth TFT comprising:

afifth active layer on the same layer as the first active layer;

a fifth gate electrode on the same layer as the first gate
electrode and coupled to the emission control line;

a fifth source electrode on the same layer as the first drain
electrode and coupled to the driving power line; and

a fifth drain electrode on the same layer as the first source
electrode and coupled to the first TFT.

18. The organic light-emitting display device of claim 17,
wherein the third element layer comprises a sixth TFT, the
sixth TFT comprising:

a sixth gate electrode on the same layer as the second gate

electrode and coupled to the emission control line;

a sixth active layer on the same layer as the second active
layer;

a sixth source electrode on the same layer as the first drain
electrode and coupled to the first TFT; and

a sixth drain electrode on the same layer as the first drain
electrode and coupled to the OLED.

19. The organic light-emitting display device of claim 13,

wherein the second element layer comprises a second capaci-
tor, the second capacitor comprising:
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asecond lower electrode on the first planarization layer and
coupled to the first gate electrode; and

a second upper electrode on the first dielectric layer and
configured to correspond to the second lower electrode
and to be coupled to the first scan line.

20. The organic light-emitting display device of claim 14,
wherein the first element layer comprises a third TFT, the
third TFT comprising:

athird active layer on the same layer of the first active layer;

a third gate electrode on the same layer as the first gate
electrode and coupled to the first scan line;

a third source electrode on the same layer as the first drain
electrode and coupled to the first TFT; and

a third drain electrode the same layer as the first drain
electrode and coupled to the first gate electrode.

21. The organic light-emitting display device of claim 20,

further comprising a second scan line,

wherein the third element layer comprises a fourth TFT, the
fourth TFT comprising:

a fourth gate electrode on a same layer as the second gate
electrode and coupled to the second scan line;

a fourth active layer on the same layer as the second active
layer;

a fourth source electrode on the same layer as the second
drain electrode and coupled to the initializing power
line; and

a fourth drain electrode on the same layer as the first drain
electrode and coupled to the first gate electrode.

22. The organic light-emitting display device of claim 21,

further comprising an emission control line,

wherein the first element layer comprises a fifth TFT, the
fifth TFT comprising:

a fifth active layer on the same layer as the first active layer;

a fifth gate electrode on the same layer as the first gate
electrode and coupled to the emission control line;

a fifth source electrode on the same layer as the first drain
electrode and coupled to the driving power line; and

a fifth drain electrode on the same layer as the first source
electrode and coupled to the first TFT.

23. The organic light-emitting display device of claim 22,
wherein the third element layer comprises a sixth TFT, the
sixth TFT comprising:

a sixth gate electrode on the same layer as the second gate

electrode and coupled to the emission control line;

a sixth active layer on the same layer as the second active
layer;

a sixth source electrode on the same layer as the first drain
electrode and coupled to the first TFT; and

a sixth drain electrode on the same layer as the first drain
electrode and coupled to the OLED.

24. The organic light-emitting display device of claim 14,
wherein the second element layer comprises a second capaci-
tor, the second capacitor comprising:

asecond lower electrode on the first planarization layer and
coupled to the first gate electrode; and

a second upper electrode on the first dielectric layer and
configured to correspond to the second lower electrode
and to be coupled to the first scan line.

25. A method of manufacturing an organic light-emitting

apparatus, the method comprising:

forming a first element layer comprising a first thin film
transistor (TFT) on a substrate;

forming a first planarization layer to cover the first element
layer;
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forming a second element layer comprising a capacitor on

the first planarization layer; and

forming an organic light-emitting diode (OLED) on the

second element layer to be insulated from the second
element layer.

26. The method of 25, further comprising:

forming a second planarization layer to cover the second

element layer;

forming a third element layer comprising a second TFT on

the second planarization layer; and

forming a third planarization layer to cover the third ele-

ment layer,

wherein the second planarization layer, the third element

layer, and the third planarization layer are between the
second element layer and the OLED.

27. The method of claim 26, wherein at least parts of the
first element layer, second element layer, and third element
layer overlap.

28. The method of claim 26, wherein the first TFT and the
second TFT are of different types.

29. The method of claim 27, wherein the first TFT com-
prises a low-temperature polysilicon TFT (LTPS TFT) and
the second TFT comprises an oxide TFT.

® % % % %
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