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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD OF FABRICATING THE SAME

[0001] This application claims the benefit of Patent Appli-
cation No. 10-2014-0083926, filed in the Republic of Korea
on Jul. 4, 2014, which is hereby incorporated by reference as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display and a method of fabricating the same, and
more particularly, to an organic light emitting display having
high resolution and high reliability and a method of fabricat-
ing the same.

[0004] 2. Discussion of the Related Art

[0005] An image display, which displays various pieces of
information on a screen, is key technology of the information
age and is being developed toward lightweight, portable and
high-performance trends. Thus, a flat display, which may
reduce weight and volume, i.e., disadvantages of CRTs, has
been spotlighted.

[0006] A flat display includes thin film transistors formed
on a substrate and used as switching elements and driving
elements. The thin film transistor includes an active layer
forming a channel area, a gate electrode overlapping the
channel area, and source and drain electrodes disposed oppo-
site each other with the channel area interposed therebetween.

[0007] In such an active layer, an amorphous silicon thin
film is deposited on the substrate and is crystallized into
polycrystalline silicon by heat treatment. In more detail, if
laser light is radiated onto the amorphous silicon layer, cool-
ing is carried out via momentary dissolution and coagulation
processes and thus, polycrystalline silicon cores in a solid
state are generated. Further, a growth process in which a solid
and liquid interface proceeds in the upward direction and
transverse direction of the polycrystalline silicon cores
according to a temperature gradient is carried out. In such a
coagulation process, grains in the solid state grown in three or
more directions meet on one line and such an interface forms
a grain boundary. However, since the amorphous silicon layer
dissolved by laser light has a high coagulation speed and a
space to receive volume expansion according to changes
between the solid and liquid states of the amorphous silicon
layer is insufficient, the amorphous silicon layer at a point in
which the grain boundaries formed by core growth in three or
more directions meet, i.e., an active layer 16, protrudes
upwards and forms protrusions, as exemplarily shown in FIG.
1. Therefore, an electric field is concentrated upon the pro-
trusions of the active layer 16 and causes dielectric break-
down of a gate insulating film 14 and thus, an electrical short
between a gate electrode 18 and the active layer 16 occurs.
Further, conventionally, a storage area and a storage electrode
of the active layer 16 overlap each other with the gate insu-
lating layer 14 interposed therebetween and form a storage
capacitor over asubstrate 1. Here, since the storage area of the
active layer 16 is formed on a buffer layer 12 through a doping
process executed separately from the channel area of the
active layer 16 but is located at an area different from the
channel area, high resolution is not acquired. Moreover, if a
flexible substrate is used to make a panel thinner, current of
the transistors may be degraded due to impurities, such as
mobile charges introduced from the flexible substrate.

Jan. 7,2016

SUMMARY OF THE INVENTION

[0008] Accordingly, the present invention is directed to an
organic light emitting display and a method of fabricating the
same that substantially obviates one or more problems due to
limitations and disadvantages of the related art.

[0009] An object of the present invention is to provide an
organic light emitting display having high resolution and high
reliability and a method of fabricating the same.

[0010] Additional advantages, objects, and features of
embodiments of the invention will be set forth in part in the
description which follows and in part will become apparent to
those having ordinary skill in the art upon examination of the
following or may be learned from practice of the embodied
invention. The objectives and other advantages of the embod-
ied invention may be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0011] Itisto be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this application, illus-
trate embodiment(s) of the invention and together with the
description serve to explain the principle of the embodied
invention. In the drawings:

[0013] FIG. 1 is a cross-sectional view illustrating a tran-
sistor applied to a related art organic light emitting display:;
[0014] FIG. 2isa circuit diagram illustrating each subpixel
of an organic light emitting display in accordance with one
embodiment of the present invention;

[0015] FIG. 3 is a plan view illustrating the organic light
emitting display shown in FIG. 2;

[0016] FIG. 4 is a cross-sectional view illustrating the
organic light emitting display taken along line I-I' of FIG. 3;
[0017] FIG. 5isacross-sectional view illustrating a storage
capacitor shown in FIG. 4 in detail;

[0018] FIGS. 6A and 6B are plan and cross-sectional views
illustrating a method of fabricating a storage electrode shown
in FIGS. 3 and 4,

[0019] FIGS.7A and 7B are plan and cross-sectional views
illustrating a method of fabricating a gate electrode shown in
FIGS. 3 and 4;

[0020] FIGS. 8A and 8B are plan and cross-sectional views
illustrating a method of fabricating an active layer shown in
FIGS. 3 and 4;

[0021] FIGS.9A and 9B are plan and cross-sectional views
illustrating a method of fabricating a source area and a drain
area of an active layer shown in FIGS. 3 and 4;

[0022] FIGS. 10A and 10B are plan and cross-sectional
views illustrating a method of fabricating a source contact
hole and a drain contact hole shown in FIGS. 3 and 4;
[0023] FIGS. 11A and 11B are plan and cross-sectional
views illustrating a method of fabricating source and drain
electrodes shown in FIGS. 3 and 4;

[0024] FIGS. 12A and 12B are plan and cross-sectional
views illustrating a method of fabricating a pixel contact hole
shown in FIGS. 3 and 4
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[0025] FIGS. 13A and 13B are plan and cross-sectional
views illustrating a method of fabricating an anode electrode
shown in FIGS. 3 and 4;

[0026] FIGS. 14A and 14B are plan and cross-sectional
views illustrating a method of fabricating a bank insulating
film, a spacer, an organic common layer and a cathode elec-
trode shown in FIGS. 3 and 4;

[0027] FIG. 15 is a plan view illustrating an organic light
emitting display in accordance with another embodiment of
the present invention;

[0028] FIG. 16 is a cross-sectional view illustrating the
organic light emitting display taken along line II-IP of FIG.
15; and

[0029] FIGS. 17A to 17C are plan and cross-sectional
views illustrating other types of connection electrodes and
scan contact holes shown in FIGS. 15 and 16.

DETAILED DESCRIPTION OF THE INVENTION

[0030] Reference will now be made in detail to embodi-
ments of the invention, examples of which are illustrated in
the accompanying drawings. Wherever possible, the same
reference numbers will be used throughout the drawings to
refer to the same or like parts.

[0031] FIG.2is acircuit diagram illustrating each subpixel
of an organic light emitting display in accordance with one
embodiment of the present invention.

[0032] Each subpixel of the organic light emitting display
shown in FIG. 2 includes an organic light emitting diode
(OLED), first and second switching transistors ST1 and ST2,
a driving transistor DT and a storage capacitor Cst.

[0033] The first switching transistor ST1 is turned on when
a scan pulse is supplied to a 2n-1% (here, n being a natural
number) scan line SL, and supplies data voltage supplied to a
data line DL to a first node nl, i.e., the storage capacitor Cst
and a gate electrode of the driving transistor DT. For this
purpose, the first switching transistor ST1 includes a first gate
electrode 156 connected to the 2n-1? scan line SL1, a first
source electrode 104 included in the data line DL, a first drain
electrode 108 disposed opposite the first source electrode 104
and connected to a second gate electrode 106 of the driving
transistor DT and the storage capacitor Cst, and a first active
layer 154 forming a channel part between the first source
electrode 104 and the first drain electrode 108.

[0034] Here, the first active layer 154 is formed on a gate
insulating film 112 so as to be disposed above the first gate
electrode 156. Such a first active layer 154 includes a first
channel area 154C, a first source area 1548 and a first drain
area 154D disposed opposite each other with the first channel
area 154C interposed therebetween. The first channel area
154C overlaps the first gate electrode 156 with the gate insu-
lating film 112 interposed therebetween. An n-type or p-type
impurity is injected into the first source area 154S and the side
surface of the first source area 1548 is exposed through a first
source contact hole 124S and connected to the first source
electrode 104. Here, the first source contact hole 1248S passes
through a storage insulating film 126, the gate insulating film
112, the first source area 154S and first and second interlayer
insulating films 128 and 116 and exposes the side surface of
the first source area 1548 and the upper surface of a substrate
101. An n-type or p-type impurity is injected into the first
drain area 154D and the side surface of the first drain area
154D is exposed through a first drain contact hole 124D and
connected to the first drain electrode 108. Here, the first drain
contact hole 124D passes through a part of the second gate
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electrode 106, the gate insulating film 112, the first drain area
154D and the first and second interlayer insulating films 128
and 116 and exposes the side surface of the first drain area
154D and the second gate electrode 106.

[0035] Thedriving transistor DT adjusts the amount of light
generated from the organic light emitting diode OLED by
controlling current supplied from a power line PL to the
organic light emitting diode OLED in response to a data
voltage stored in the storage capacitor Cst. For this purpose,
the driving transistor DT includes the second gate electrode
106 connected to the first drain electrode 108 of the switching
transistor ST1, a second source electrode included in the
power line PL, a second drain electrode 110 disposed oppo-
site the second source electrode and connected to an anode
electrode 132, and a second active layer 114 forming a chan-
nel part between the second source electrode and the second
drain electrode 110, as exemplarily shown in FIGS. 2 and 3.
[0036] The second gate electrode 106 is exposed through
the first drain contact hole 124D and connected to the first
drain electrode 108 of the switching transistor ST1. Further,
the second gate electrode 106 is formed on the storage insu-
lating film 126 so as to overlap a storage electrode 140 and
thus forms the storage capacitor Cst.

[0037] The second source electrode is included in the
power line PL and connected to the side surface of a second
source area 114S of the second active layer 114 through a
second source contact hole 162S exposing the side surface of
the second source area 114S. Here, the second source contact
hole 162S passes through the storage insulating film 126, the
gate insulating film 112, the second source area 114S and the
first and second interlayer insulating films 128 and 116 and
exposes the side surface of the second source area 1143, in the
same manner as the first source contact hole 124S.

[0038] The second drain electrode 110 is exposed through
a pixel contact hole 120 formed through a passivation film
118 and connected to the anode electrode 132. Further, the
second drain electrode 110 is connected to the side surface of
a second drain area 114D of the second active layer 114
through a second drain contact hole 164D exposing the side
surface of the second drain area 114D. Here, the second drain
contact hole 164D passes through the storage insulating film
126, the gate insulating film 112, the second drain area 114D
and the first and second interlayer insulating films 128 and
116 and exposes the side surface of the second drain area
114D.

[0039] The second active layer 114 is formed on the gate
insulating film 112 so as to be disposed above the second gate
electrode 106. Such a second active layer 114 includes a
second channel area 114C, a second source area 114S and a
second drain area 114D disposed opposite each other with the
second channel area 114C interposed therebetween. The sec-
ond channel area 114C is formed on the gate insulating film
112 and overlaps the second gate electrode 106 with the gate
insulating film 112 interposed therebetween. An n-type or
p-type impurity is injected into the second source area 1145
and the side surface of the second source area 114S is exposed
through a second source contact hole 1428 and connected to
the power line PL. An n-type or p-type impurity is injected
into the second drain area 114D and the second drain area
114D is exposed through the second drain contact hole 164D
and connected to the second drain electrode 110.

[0040] The second switching transistor ST2 is turned on,
when a scan pulse is supplied to a 2n” (here, n being a natural
number) scan line SL (e.g., SL.2), and initializes a second
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node n2 with reference voltage Vref supplied through a ref-
erence voltage line RL, as exemplarily shown in FIGS. 3 and
4

[0041] For this purpose, the second switching transistor
ST2 includes a third gate electrode 172 connected to the 2n”
(here, n being a natural number) scan line SL, a third source
electrode included in the reference voltage line RL, the sec-
ond drain electrode 110 disposed opposite the third source
electrode, and a third active layer 176 forming a channel part
between the third source electrode and the second drain elec-
trode 110.

[0042] The third source electrode is included in the refer-
ence voltage line RL and connected to the side surface of a
third source area 176S of the third active layer 176 through a
third source contact hole 174S exposing the side surface of
the third source area 176S. Here, the third source contact hole
174S passes through the storage insulating film 126, the gate
insulating film 112, the third source area 176S and the third
and second interlayer insulating films 128 and 116 and
exposes the side surface of the third source area 174S, in the
same manner as the first source contact hole 124S.

[0043] The third active layer 176 extends from the second
active layer 114 and is formed on the gate insulating film 112
so as to be disposed above the third gate electrode 172. Such
a third active layer 176 includes a third channel area 176C
connected to the second drain area 114D and the third source
area 1768 disposed opposite the second drain area 114D with
the third channel area 176C interposed therebetween.

[0044] The third channel area 176C overlaps the third gate
electrode 172 with the gate insulating film 112 interposed
therebetween. An n-type or p-type impurity is injected into
the third source area 176S, exposed through a third source
contact hole 1525 and connected to the reference voltage line
RL.

[0045] In the organic light emitting diode OLED, when
voltage is applied between the anode electrode 132 and a
cathode electrode 136, holes from the first electrode 132 and
electrons from the second electrode 136 are recombined in a
light emitting layer, generating excitons, and, when the exci-
tons return to a ground state, light is emitted. For this purpose,
the organic light emitting diode OLED includes the anode
electrode 132 connected to the second drain electrode 110 of
the driving transistor DT, an organic common layer 134
formed on the anode electrode 132, and the cathode electrode
136 formed on the organic common layer 134.

[0046] The anode electrode 132 is a transparent electrode
and the cathode electrode 136 is a reflective electrode. In this
instance, the organic light emitting display shown in FIGS. 3
and 4 emits light through the bottom surface thereof, i.e., the
substrate 101. According to materials of the anode electrode
132 and the cathode electrode 136, the organic light emitting
display shown in FIGS. 3 and 4 may emit light through the top
surface thereof, i.e., the cathode electrode 136, or both the top
and bottom surfaces thereof, Therefore, the materials of the
anode electrode 132 and the cathode electrode 136 are not
limited thereto.

[0047] The organic common layer 134 includes a hole
related layer, a light emitting layer and an electron related
layer stacked on the anode electrode 132, exposed by a bank
hole formed by a bank insulating film 130, in order or in
inverse order. Here, the bank insulating film 130 is formed
integrally with a spacer 138 to maintain a cell gap through the
same process. Thereby, one micro spacer 138 and the bank
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insulating film 130 are simultaneously formed and thus, the
number of used masks may be reduced and process time and
costs may be reduced.

[0048] The storage capacitor Cst includes a first electrode
connected to the first node nl and a second electrode con-
nected to the second node n2, as exemplarily shown in FIG. 2,
and stores a voltage difference between the first and second
nodes nl and n2. By voltage stored in the storage capacitor
Cst, even if the switching transistor ST1 is turned off, the
driving transistor DT supplies uniform current until a data
signal of the next frame is supplied, and maintains light emis-
sion of the organic light emitting diode OLED.

[0049] Therefore, the storage capacitor Cst is formed by
overlapping the second electrode, i.e., the storage electrode
140 formed on the substrate 101, and the first electrode, i.e.,
the second gate electrode 106 of the driving transistor DT,
with the storage insulating film 126 interposed therebetween,
as exemplarily shown in FIGS. 4 and 5. The storage electrode
140 is exposed through the second drain contact hole 164D
and connected to the second drain electrode 110 of the driving
transistor DT. The storage electrode 140 is formed by depos-
iting a low resistance metal, for example, one or at least two
of aluminum (Al), an aluminum alloy, such as aluminum-
neodymium (AINd), copper (Cu), a copper alloy, molyhde-
num (Mo) and molybdenum-titanium (MoTi). The second
gate electrode 106 of the driving transistor DT is exposed
through the first drain contact hole 124D and connected to the
first drain electrode 108 of the first switching transistor ST1.

[0050] As described above, in an embodiment of the
present invention, the storage electrode 140 formed of a low
resistance metal without any additional doping process and
the second gate electrode 106 are disposed below the second
active layer 114 so as to overlap the second active layer 114,
thus being capable of maximizing the area of the storage
capacitor Cst and implementing high resolution.

[0051] Further, in this embodiment of the present inven-
tion, since the second gate electrode 106 is located below the
second active layer 114, as exemplarily shown in FIG. 5, an
electrical short between protrusions of the second active layer
114 generated during a crystallization process of the second
active layer 114 and the second gate electrode 106 may be
prevented and thus, reliability may be improved. Moreover,
since the first and third gate electrodes 156 and 172 are
located below the first and third active layers 154 and 176,
electrical short between protrusions of the first and third
active layers 154 and 176 and the first and third gate elec-
trodes 156 and 172 may be prevented and thus, reliability may
be improved.

[0052] Further, in this embodiment of the present inven-
tion, since impurities, such as mobile charges introduced
from the substrate 101 formed of a flexible material, such as
polyimide, are blocked by the storage electrode 140, degra-
dation of current of the driving transistor DT may be pre-
vented and thus, reliability may be improved.

[0053] FIGS. 6A to 14B are plan and cross-sectional views
illustrating a method of fabricating the organic light emitting
display shown in FIGS. 3 and 4.

[0054] With reference to FIGS. 6A and 6B, the first storage
electrode 140 is formed on the substrate 101 by a first mask
process.

[0055] In more detail, the storage electrode 140 is formed
by stacking a low resistance metal layer on the entire upper
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surface of the substrate 101 and then patterning the low resis-
tance metal layer through photolithography and etching using
a first mask.

[0056] With reference to FIGS. 7A and 7B, the storage
insulating film 126 and a gate pattern including the scan lines
SL and the first to third gate electrodes 156, 106 and 172 are
sequentially formed on the substrate 101 provided with the
storage electrode 140.

[0057] In more detail, the storage insulating film 126 is
formed by depositing an inorganic insulating material, such
as Si0x or SiNx, on the entire upper surface of the substrate
101 provided with the storage electrode 140. Thereafter, the
gate pattern including the scan lines SL and the first to third
gate electrodes 156, 106 and 172 is formed by stacking a gate
metal layer on the storage insulating film 126 and then pat-
terning the gate metal layer through photolithography and
etching using a second mask.

[0058] With reference to FIGS. 8A and 8B, the gate insu-
lating film 112 and the first to third active layers 154, 114 and
176 are sequentially formed on the substrate 101 provided
with the gate pattern.

[0059] Inmore detail, the gate insulating film 112 is formed
by depositing an inorganic insulating material, such as Si0Ox
or SiNx, on the entire upper surface of the substrate 101
provided with the gate pattern. Thereafter, an amorphous
silicon thin filmis deposited on the entire upper surface of the
gateinsulating film 112. Hydrogen is removed from the amor-
phous silicon thin film through a dehydrogenation process in
which heat is applied to the substrate 101 provided with the
amorphous silicon thin film deposited thereon. The dehydro-
genation process may prevent degradation of surface charac-
teristics of the amorphous silicon thin film caused by reaction
of hydrogen included in the amorphous silicon thin film with
oxygen present within a chamber during a laser crystalliza-
tion process. After the dehydrogenation process, a polysilicon
thin film is formed by crystallizing amorphous silicon
through heat treatment. The first to third active layers 154,
114 and 176 are formed by patterning the polysilicon thin film
through photolithography and etching using a third mask.
[0060] With reference to FIGS. 9A and 9B, the first inter-
layer insulating film 128 is formed on the substrate 101 pro-
vided with the first to third active layers 154, 114 and 176, and
the source areas 154S, 114S and 176S and the drain areas
154D and 114D of the first to third active layers 154, 114 and
176 are formed.

[0061] Inmore detail, the firstinterlayer insulating film 128
is formed by depositing an inorganic insulating material, such
as Si0x or SiNx, on the entire upper surface of the substrate
101 provided with the first and second active layers 154 and
114.

[0062] Thereafter, a photoresist is deposited on the entire
upper surface of the first interlayer insulating film 128, and a
photoresist pattern is formed on the first interlayer insulating
film 128 by patterning the photoresist through photolithogra-
phy using a fourth mask. The source areas 154S, 114S and
176S and the drain areas 154D and 114D of the first to third
active layers 154, 114 and 176 are formed by injecting n-type
or p-type impurities into the first to third active layers 154,
114 and 176 using the photoresist pattern as a mask.

[0063] With reference to FIGS. 10A and 10B, the second
interlayer insulating film 116 having the source contact holes
1248, 164S and 1748 and the drain contact holes 124D and
164D is formed on the substrate 101 provided with the first
interlayer insulating film 128.
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[0064] In more detail, the second interlayer insulating film
116 is formed by depositing an inorganic insulating material,
such as SiOx or SiNx, on the entire upper surface of the
substrate 101 provided with the first interlayer insulating film
128. Thereafter, the impurities injected into the first to third
active layers 154, 114 and 176 are activated by radiating laser
light onto the first to third active layers 154, 114 and 176 or
executing heat treatment. and the first to third active layers
154, 114 and 176 are hydrogenated by injecting hydrogen,
removed by dehydrogenation, again into the first to third
active layers 154, 114 and 176. Here, hydrogen injected into
the first to third active layers 154, 114 and 176 may stabilize
the first to third active layers 154, 114 and 176, improve
interface characteristics and prevent charge movement from
being trapped.

[0065] After hydrogenation, the first to third source contact
holes 1248, 164S and 1748 exposing the source areas 1548,
114S and 176S of the first to third active layers 154, 114 and
176 and the first and second drain contact holes 124D and
164D exposing the drain areas 154D and 114D of the first and
second active layers 154 and 114 are formed through the
storage insulating film 126, the gate insulating film 112, the
first to third active layers 154, 114 and 176 and the first and
second interlayer insulating films 128 and 116 selectively
through photolithography and etching using a fifth mask. The
first source contact hole 124S passes through the storage
insulating film 126, the gate insulating film 112, the first
source arca 154S of the first active layer and the first and
second interlayer insulating films 128 and 116 and exposes
the side surface of the first source area 154S. The first drain
contact hole 124D passes through the gate insulating film
112, the first drain area 154D of the first active layer and the
first and second interlayer insulating films 128 and 116 and
exposes the side surface of the first drain area 154D. The
second source contact hole 1648 passes through the storage
insulating film 126, the gate insulating film 112, the second
source area 1148 overlapping the power line PL and the first
and second interlayer insulating films 128 and 116 and
exposes the side surface of the second source area 114S. The
second drain contact hole 164D passes through the storage
insulating film 126, the gate insulating film 112, the second
drain area 114D of the second active layer and the first and
second interlayer insulating films 128 and 116 and exposes
the side surface of the second drain area 114D. The third
source contact hole 1748 passes through the storage insulat-
ing film 126, the gate insulating film 112, the third source area
1768 of the third active layer and the first and second inter-
layer insulating films 128 and 116 and exposes the side sur-
face of the third source area 176S.

[0066] With reference to FIGS. 11A and 11B, the data lines
DL, the power line PL, the source electrode 104 and the drain
electrodes 108 and 110 are formed on the second interlayer
insulating film 116.

[0067] In more detail, a source/drain metal layer is formed
on the second interlayer insulating film 116, and the data lines
DL, the power line PL, the source electrode 104 and the drain
electrodes 108 and 110 are formed by patterning the source/
drain metal layer through photolithography and etching using
a sixth mask.

[0068] With reference to FIGS. 12A and 12B, the passiva-
tion film 118 having the pixel contact hole 120 is formed on
the substrate 101 provided with the data lines DL, the power
line PL, the source electrode 104 and the drain electrodes 108
and 110.
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[0069] Inmore detail, the passivation film 118 is formed by
forming an organic insulating film, such as a photosensitive
acrylic resin, on the substrate 101 provided with the data lines
DL, the power line PL, the source electrode 104 and the drain
electrodes 108 and 110. Thereafter, the pixel contact hole 120
is formed by patterning the passivation film 118 through
photolithography and etching using a seventh mask. The pixel
contact hole 120 exposes the second drain electrode 110 of
the driving transistor of a corresponding subpixel area.
[0070] With reference to FIGS. 13A and 13B, the anode
electrode 132 is formed on the substrate 101 provided with
the passivation film 118 having the pixel contact hole 120.
[0071] In more detail, a transparent conductive material,
such as indium tin oxide (hereinafter, referred to as ITO) or
indium zinc oxide (hereinafter, referred to as [Z0), is formed
on the substrate 101 provided with the passivation film 118
having the pixel contact hole 120 through a deposition
method, such as sputtering. Thereafter, the anode electrode
132 is formed by patterning the transparent conductive mate-
rial through photolithography and etching using an eighth
mask.

[0072] With reference to FIGS. 14A and 14B, the inte-
grated bank insulating film 130 and spacer 138, the organic
light emitting layer 134 and the cathode electrode 136 are
sequentially formed on the substrate 101 provided with the
anode electrode 132.

[0073] In more detail, an organic insulating material is
applied to the entire upper surface of the substrate 101 pro-
vided with the anode electrode 132. Thereatfter, the bank
insulating film 130 including a bank hole to expose the anode
electrode 132 and the spacer 138 integrated with the bank
insulating film 130 are formed by patterning the organic
insulating material through photolithography and etching
using a ninth mask. Thereafter, the organic common layer 134
including a hole injection layer, a hole transport layer, a light
emitting layer and an electron transport layer is formed within
the bank hole to expose the anode electrode 132. Thereafter,
the cathode electrode 136 is formed on the entire upper sur-
face of the substrate 101 provided with the organic common
layer 134.

[0074] FIG. 15 is a plan view illustrating an organic light
emitting display in accordance with another embodiment of
the present invention and FIG. 16 is a cross-sectional view
illustrating the organic light emitting display taken along line
II-IT' of FIG. 15.

[0075] The organic light emitting display shown in FIGS.
15 and 16 includes the same elements as the organic light
emitting display in accordance with the former embodiment
of the present invention except that scan lines are formed in a
dual structure. Therefore, a detailed description of these ele-
ments will be omitted.

[0076] A scan line SL includes a first line part 102 and a
second line part 1025 formed along the first line part 102q.
[0077] The first line part 1024 is formed of the same mate-
rial as a storage electrode 140 on a substrate 101 simulta-
neously with the storage electrode 140.

[0078] The second line part 1025 is formed of the same
material as first to third gate electrodes 156, 106 and 172 ona
storage insulating film 126 simultaneously with the first to
third gate electrodes 156, 106 and 172, and is electrically
connected to the first line part 1024 through connection elec-
trodes 144.

[0079] The connection electrodes 144 are formed of the
same material as data lines DL on a second interlayer insu-
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lating film 116 simultaneously with the data lines DL. Such
connection electrodes 144 are connected to the upper surface
of the first line part 102a and the side surface of the second
line part 1025, which are exposed through scan contact holes
142, and thus electrically connects the first and second line
parts 102a and 1025 to each other. Here, the scan contact
holes 142 pass through the storage insulating film 126, the
second line part 1025, the gate insulating film 112 and first
and second interlayer insulating films 128 and 116 and
exposes the upper surface of the first line part 102a and the
side surface of the second line part 1024. Such a scan contact
hole 142 is formed simultaneously with a second drain con-
tact hole 164D through the same process.

[0080] Inanembodiment of the present invention, the scan
line SL has a dual structure including the first and second line
parts 102a and 1025 connected to each other through the
connection electrodes 144 and thus, the overall resistance
value of the scan line S may be reduced. Particularly, during
a crystallization process of active layers 154, 114 and 176
through heat treatment, heat is emitted toward the substrate
101 by high thermal conductivity of the gate electrodes 156,
106 and 172 located below the active layers 154, 114 and 176
and crystallinity of the active layers 154, 114 and 176 is
lowered. If, in order to prevent such a drawback, the thickness
of the gate electrodes 156, 106 and 172 is reduced, the thick-
ness of the second line part 1024 of the scan line SL formed
simultaneously with the gate electrodes 156, 106 and 172 is
also reduced and signal delay of the scan line SL. may be
generated. In this instance, the overall resistance value of the
scan line SL may be reduced by the first line part 102a
connected to the second line part 1025 through the connection
electrodes 144 and thus, signal change of the scan line SL
may be prevented.

[0081] The connection electrodes 144 and the scan contact
holes 142 are located at both sides of an non-active area
located outside an active area AA in which respective subpix-
els are located, as exemplarily shown in FIG. 15.

[0082] In addition, connection electrodes 144 and scan
contact holes 142 may be located inside the active area AA in
which respective subpixels are located, or be formed in both
the active area AA and the non-active area, as exemplarily
shown in FIGS. 17A and 17B.

[0083] As exemplarily shown in FIG. 17A, the connection
electrode 144 and the scan contact hole 142 are formed in
each subpixel area and thus, contact characteristics are
improved. The connection electrode 144 is electrically con-
nected to a first gate electrode 156 including first and second
gate parts 156a and 1565 respectively extending from the first
and second line parts 102a and 1025 through the scan contact
hole 142, as exemplarily shown in FIG. 17C. The scan contact
hole 142 passes through the storage insulating film 126, the
second gate part 1565, the gate insulating film 112 and the
first and second interlayer insulating films 128 and 116 and
exposes the upper surface of the first gate part 1564 and the
side surface of the second gate part 1565.

[0084] Here, a channel area of the first active layer 154 is
formed so as to overlap the data line DL and prevents the
connection electrode 144 and the first active layer 154 from
being electrically connected to each other through the scan
contact hole 142.

[0085] As exemplarily shown in FIG. 17B, the connection
electrode 144 and the scan contact hole 142 are formed in
each i” (herein, i being a natural number) subpixel. The
connection electrode 144 is electrically connected to a first
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gate electrode 156 including first and second gate parts 156a
and 1565 respectively protruding from the first and second
line parts 102a and 1025, as exemplarily shown in FI1G. 17C.
Here, a channel area of the first active layer 154 of a subpixel
provided with the connection electrode 144 and the scan
contact hole 142 is formed so as to overlap the data line DL
and prevents the connection electrode 144 and the first active
layer 154 from being electrically connected to each other
through the scan contact hole 142. Further, a channel area of
the first active layer 154 of a subpixel provided with no
connection electrode 144 and no scan contact hole 142 is
formed so as to overlap the first gate electrode 156 and mini-
mizes reduction of the area of the storage electrode 140 and
the anode electrode 132.

[0086] Although embodiments of the present invention
exemplarily describe the organic light emitting display in
which each subpixel has a structure including three transis-
tors ST1, ST2, ST3 and one storage capacitor Cst, the present
invention is not limited thereto and may be applied to various
other structures.

[0087] Further, the storage capacitor of embodiments of the
present invention may be applied to all flat display panels
having thin film transistors in addition to an organic light
emitting display.

[0088] As apparent from the above description, in an
organic light emitting display in accordance with embodi-
ments of the present invention, a storage electrode formed of
alow resistance metal without any additional doping process
and a gate electrode are disposed below an active layer so as
to overlap the active layer. Therefore, the organic light emit-
ting display in accordance with embodiments of the present
invention may maximize the area of a storage capacitor and
implement high resolution with a single gate structure. Fur-
ther, in the organic light emitting display in accordance with
embodiments of the present invention, since the gate elec-
trode is located below the active layer, short between protru-
sions of the active layer generated during crystallization of
the active layer and the gate electrode may be prevented and
thus, reliability may be improved. Further, in the organic light
emitting display in accordance with embodiments of the
present invention, since impurities, such as mobile charges
introduced from a substrate 101 formed of a flexible material,
such as polyimide, are blocked by the storage electrode, deg-
radation of current of a driving transistor may be prevented
and thus, reliability may be improved. Further, in the organic
light emitting display in accordance with embodiments of the
present invention, switching transistors, the driving transistor
and the storage capacitor may be formed using 6 photo masks
without an expensive half tone mask and thus, costs may be
reduced and process reliability may be improved. Moreover,
in the organic light emitting display in accordance with
embodiments of the present invention, since a scan line con-
nected to the gate electrode is formed in a dual structure, the
active layer located above the gate electrode may be crystal-
lized without increase in the thickness of the gate electrode
and lowering of crystallinity of the active layer may be pre-
vented.

[0089] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.
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What is claimed is:

1. A subpixel structure for a display device, the subpixel
structure comprising:

a light emitting diode formed on a substrate;

a first switching transistor including a first gate electrode
connected to a first scan line, a first source electrode
connected to a data line, a first drain electrode, and a first
active layer forming a first channel part between the first
source electrode and the first drain electrode;

a driving transistor including a second gate electrode, a
second drain electrode, and a second active layer form-
ing a second channel part between the second source
electrode and the second drain electrode, wherein the
driving transistor is connected to the first switching tran-
sistor and the light emitting diode;

a second switching transistor including a third gate elec-
trode connected to a second scan line, a third source
electrode, a third drain electrode, and a third active layer
forming a third channel part between the third source
electrode and the second drain electrode; and

a storage capacitor connected to the first switching transis-
tor and the driving transistor,

wherein at least one of the first, second and third gate
electrodes is disposed between the corresponding first,
second and third active layers and the substrate.

2. The subpixel structure according to claim 1, wherein the
storage capacitor includes a storage electrode in contact with
the substrate and disposed under the light emitting diode and
overlapping the second gate electrode.

3. The subpixel structure according to claim 2, wherein the
substrate is a flexible substrate formed of a flexible material.

4. The subpixel structure according to claim 2, wherein the
storage electrode overlapping the second gate electrode ofthe
driving transistor includes an insulating film disposed ther-
ebetween to form the storage capacitor.

5. The subpixel structure according to claim 1, wherein
each of the first and second scan lines comprises a dual layer
structure including first and second line parts connected to
each other and an insulating film disposed therebetween.

6. The subpixel structure according to claim 1, wherein the
first, second and third active layers are formed on a gate
insulating film and the gate insulating film is formed on the
first, second and third gate electrodes.

7. The subpixel structure according to claim 1,

wherein the storage electrode is disposed under the light
emitting diode and overlaps with the second gate elec-
trode of the driving transistor with a storage insulating
film disposed therebetween to form the storage capaci-
tor, and

wherein each of the first and second scan lines comprises a
dual layer structure including first and second line parts
connected to each other and the storage insulating film
disposed therebetween.

8. The subpixel structure according to claim 1, wherein at
least one of the first, second and third active layers is made of
polycrystalline silicone.

9. The subpixel structure according to claim 1, further
comprising an anode electrode connected to the storage elec-
trode through a drain contact hole.

10. A display device comprising:

a display panel including a plurality of pixels, at least one

pixel of the plurality of pixels including the subpixel
structure according to claim 1.
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11. The display device according to claim 10, wherein the
storage capacitor includes a storage electrode in contact with
the substrate and disposed under the light emitting diode and
overlapping the second gate electrode.

12. The display device according to claim 11, wherein the
storage electrode overlapping the second gate electrode of the
driving transistor includes an insulating film disposed ther-
ebetween to form the storage capacitor.

13. The display device according to claim 10, wherein each
of the first and second scan lines comprises a dual layer
structure including first and second line parts connected to
each other and an insulating film disposed therebetween.

14. The display device according to claim 10, wherein the
substrate is a flexible substrate formed of a flexible material,
and

wherein the first, second and third active layers are formed

on a gate insulating film and the gate insulating film is
formed on the first, second and third gate electrodes.

15. The display device according to claim 10,

wherein the storage electrode overlaps with the second gate

electrode of the driving transistor with a storage insulat-
ing film disposed therebetween to form the storage
capacitor, and

wherein each of the first and second scan lines comprises a

dual layer structure including first and second line parts
connected to each other and the storage insulating film
disposed therebetween.

16. The display device according to claim 10, wherein the
at least one pixel of the plurality of pixels includes a plurality
of subpixels, each subpixel having a scan contact hole formed
in a corresponding subpixel area comprising a connection
electrode connected to the first scan line.
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17. The display device according to claim 10, wherein the
at least one pixel of the plurality of pixels includes a plurality
of adjacent subpixels, and every other adjacent subpixel
includes a scan contact hole formed in a corresponding sub-
pixel area comprising a connection electrode connected to the
first scan line.

18. A method of fabricating a display, the method compris-
ing:

forming a first storage electrode on a substrate by a first

mask process;

forming a storage insulating film over the first storage

electrode;

stacking a gate metal layer on the storage insulating film;

patterning the gate metal layer using a second mask to form

first, second and third gate electrodes;

forming a gate insulating film on the first, second and third

gate electrodes;

forming an active layer on the gate insulating film; and

patterning the active layer using a third mask to form first,

second and third active layers corresponding to the first,
second and third gate electrodes, respectively.

19. The method of claim 18, wherein the second gate
electrode is disposed between the first storage electrode and
the second active layer to form both a storage capacitor and a
driving transistor.

20. The method of claim 18, wherein the substrate is a
flexible substrate formed of a flexible material, and

wherein the storage electrode is disposed in contact with

the substrate and

configured to block impurities introduced from the sub-

strate.
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