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(7) ABSTRACT

An organic electroluminescent display (“OELD”) includes
an organic light-emitting diode (“OLED”), a circuit region,
and an interlayer dielectric (“ILD”) layer. The OLED is dis-
posed in each of a plurality of pixels arranged on a substrate.
The circuit region includes two or more thin film transistors
(“TFTs”) and a storage capacitor. The ILD layer has two or
more insulating layers and includes a first region disposed
between both electrodes of the storage capacitor and a second
region covering the TFTs. At least one of the insulating layers
has a window exposing the insulating layer directly beneath
the at least one insulating layer so that that the ILD layer is
thinner in the first region than in the second region. Accord-
ingly, itis possible to reduce an occupation area of the storage
capacitor while maintaining the necessary capacitance of the
storage capacitor and expanding the area of the luminescent
region.
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ORGANIC ELECTROLUMINESCENT
DISPLAY AND METHOD OF FABRICATING
THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional application of U.S.
application Ser. No. 11/624,273, filed on Jan. 18, 2007, which
claims priority to Korean Patent Application No. 10-2006-
0006270, filed on Jan. 20, 2006, and all the benefits accruing
therefrom under 35 U.S.C. §119, the contents of which in its
entirety are herein incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic elec-
troluminescent display (“OELD”), and more particularly, to a
thin film transistor (“TFT”) OELD and a method of fabricat-
ing the same.

[0004] 2. Description of the Related Art

[0005] Organic electroluminescent displays (“OELDs™)
are self-luminescent color image displays that use an organic
light-emitting diode (“OLED”). Each pixel of an OFLD
includes a switching (sampling) transistor for sampling an
analog image signal, a storage capacitor storing an image
signal, and a driving transistor controlling a current supplied
to an OLED according to a voltage of the image signal stored
in the storage capacitor.

[0006] FEach pixel of suchan OELD is divided into a region
in which the switching transistor and the driving transistor are
disposed, a region in which the storage capacitor is disposed,
and a region in which the OLED is formed.

[0007] One problem of such an OFLD is that the area of an
OELD in one unit pixel must be increased to enhance the
luminescent brightness.

[0008] Inthe case of'a 2-inch quarter video graphic adapter
(“QVGA”) OELD with a resolution of 320x240 pixels, the
area of one sub-pixel is about 51x240 um?. In order to
increase the area of an OLED to enhance the luminescent
brightness, regions other than the region in which the OLED
is formed must be reduced in area. Itis possible to increase the
capacitance of the storage capacitor by reducing an inter-
electrode gap of the storage capacitor or by using a material
with a high dielectric constant. Therefore, it is possible to
reduce the occupation area of the storage capacitor by chang-
ing a physical structure of the storage capacitor.

[0009] However, since the storage capacitor of the OELD is
fabricated simultaneously with the switching transistor and
the driving transistor, the structures and materials of the
switching transistor and the driving transistor are limited. The
storage capacitor has the same dielectric layer as an interlayer
dielectric (“ILD”) layer formed on a gate of a thin film tran-
sistor (“TFT”) by top gate structure. A conventional OELD
includes a single ILD layer. Since the single ILD layer serves
to electrically separate a gate and a metal layer below and
above the ILD layer respectively, it must not be excessively
thin. In general, a storage capacitor of a QVGA OELD must
have a capacitance of about 1 pF. Therefore, the thickness of
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the single ILD layer must not be excessively thin, in order to
maintain the capacitance of the storage capacitor at about 1
pF.

BRIEF SUM MARY OF THE INVENTION

[0010] Thepresent invention provides an organic electrolu-
minescent display (“OELD”) and a fabrication method
thereof, which can effectively reduce the occupation area of a
storage capacitor in a pixel region with a predetermined area.
[0011] The present invention also provides an OELD with
an increased luminescent area and a fabrication method
thereof.

[0012] According to exemplary embodiments of the
present invention, there is provided an OELD including an
organic light emitting diode (“OLED”) disposed in each of a
plurality of pixels arranged on a substrate, a circuit region
including two or more thin film transistors (“TFTs”) and a
storage capacitor, and an [L.D layer having two or more insu-
lating layers and including a first region disposed between the
both electrodes of the storage capacitor and a second region
covering the TFTs, wherein at least one of the insulating
layers has a window in the first region exposing the insulating
layer directly beneath the at least one of the insulating layers
so that that the ILD layer is thinner in the first region than in
the second region.

[0013] According to other exemplary embodiments of the
present invention, there is provided an exemplary method of
fabricating an exemplary OELD including an OLED, two or
more TFTs, and a storage capacitor that are disposed in each
of a plurality of pixels, the method including forming an
active layer ofa switching TFT and an active layer of adriving
TFT on a substrate, forming an insulating layer on the sub-
strate and on the active layer of the switching TFT and the
active layer of the driving TFT, forming a metal layer on the
insulating layer and patterning the metal layer to form a lower
electrode of the storage capacitor, a gate corresponding to the
active layer of the switching TFT, and a gate corresponding to
the active layer of the driving TFT, doping both end portions
of each of the active layer of the switching TFT and the active
layer of the driving TFT, which are not overlapped by the
gates, to form a source and a drain in both of the end portions,
formingan ILD layer on the gate of each ofthe switching TFT
and the driving TFT and the lower electrode of the storage
capacitor, the ILD layer including two or more insulating
layers, etching at least an uppermost insulating layer of the
ILD layer, but not a lowermost insulating layer, to form con-
tact holes in at least the uppermost insulating layer on the
source and drain of the TFTs, and a contact hole on the lower
electrode, forming a protective layer on the lowermost insu-
lating layer over the storage capacitor and in the contact hole
on the lower electrode and then forming contact holes in
portions of the lowermost insulating layer exposing the
source and drain of the thin film transistors, and forming a
metal layer on the gate and the ILD layer and patterning the
metal layer to form electrodes, which are connected to the
source and the drain of the active layer of the switching TFT
and the source and drain of the active layer of the driving TFT,
and an upper electrode corresponding to the lower electrode
of the storage capacitor.

[0014] According to other exemplary embodiments of the
present invention, there is provided a display including a
substrate, portions of a TFT formed on the substrate, a first
electrode of a storage capacitor formed on the substrate, an
interlayer dielectric layer formed on the portions of the TFT
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and on the first electrode of the storage capacitor, a first region
of the interlayer dielectric layer on the portions of the TFT
having a first thickness and a second region of the interlayer
dielectric layer on the first electrode having a second thick-
ness, the second thickness less than the first thickness, and a
second electrode of the storage capacitor formed on the sec-
ond region of the interlayer dielectric layer and overlapping
the first electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and other features and advantages of the
present invention will become more apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings in which:

[0016] FIG. 1 is an equivalent circuit diagram of an exem-
plary organic electroluminescent display (“OELD”) accord-
ing to an exemplary embodiment of the present invention;
[0017] FIG.2is alayout diagram of one exemplary pixel of
the exemplary OELD illustrated in FIG. 1, according to an
exemplary embodiment of the present invention;

[0018] FIG. 3 is a cross-sectional view taken along line
HI-1IT' of FIG. 2, according to an exemplary embodiment of
the present invention; and

[0019] FIGS. 4A through 4R are layout and cross-sectional
views illustrating an exemplary process of fabricating an
exemplary semiconductor circuit of an exemplary OELD
according to an exemplary embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

[0020] The present invention will now be described more
fully with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. The
invention may, however, be embodied in many different
forms and should not be construed as being limited to the
embodiments set forth herein; rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the concept of the invention to
those skilled in the art. Like reference numerals refer to like
elements.

[0021] It will be understood that when an element is
referred to as being “on” another element, it can be directly on
the other element or intervening elements may be present
there between. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
elements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

[0022] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, a first element, component, region, layer or section
discussed below could be termed a second element, compo-
nent, region, layer or section without departing from the
teachings of the present invention.

[0023] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular

€6, %% &6

forms “a”, “an” and “the” are intended to include the plural
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forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” or “includes” and/or “including” when used
in this specification, specify the presence of stated features,
regions, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, regions, integers, steps, operations, ele-
ments, components, and/or groups thereof.

[0024] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper” and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0025] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0026] Embodiments of the present invention are described
herein with reference to cross section illustrations that are
schematic illustrations of idealized embodiments of the
present invention. As such, variations from the shapes of the
illustrations as a result, for example, of manufacturing tech-
niques and/or tolerances, are to be expected. Thus, embodi-
ments of the present invention should not be construed as
limited to the particular shapes of regions illustrated herein
butare to include deviations in shapes that result, for example,
from manufacturing. For example, a region illustrated or
described as flat may, typically, have rough and/or nonlinear
features. Moreover, sharp angles that are illustrated may be
rounded. Thus, the regions illustrated in the figures are sche-
matic in nature and their shapes are not intended to illustrate
the precise shape of a region and are not intended to limit the
scope of the present invention.

[0027] An organic electroluminescent display (“OELD”)
according to exemplary embodiments of the present inven-
tion will now be described with reference to the accompany-
ing figures.

[0028] FIG. 1 is an equivalent circuit diagram of an exem-
plary “OELD” 1 according to an exemplary embodiment of
the present invention.

[0029] Referring to FIG. 1, the OELD 1 according to the
illustrated embodiment of the present invention uses, for
example, a glass or plastic substrate. The OELD 1 includes a
plurality of parallel X lines Xs, a plurality of parallel Y lines
Y's perpendicular to the X lines Xs, and a plurality of parallel
7 lines Zd spaced apart from the Y lines Ys by a predeter-
mined distance. The X lines Xs and the Y lines Ys form a
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matrix configuration. Pixels are disposed in regions that are
defined by the X lines Xs, the Y lines Y, and the Z lines Zd.
[0030] The Xlines Xs are scan lines, also referred to as gate
lines, to which a vertical scanning signal is applied, and the Y
lines Ys are data lines to which a horizontal driving signal
(i.e., animage signal) is applied. The X lines Xs are connected
to avertical scanning circuit, and the Y lines Y's are connected
to ahorizontal driving circuit. The Z lines Zd are connected to
a power circuit for driving an organic light-emitting diode
(“OLED”) of each of the pixels.

[0031] Each of the pixels includes a switching thin film
transistor (“TFT”) Q1, a driving TFT Q2, and a storage
capacitor C,. In each pixel, the gate, source, and drain of the
switching TFT Q1 are connected to one of the X lines Xs, one
of the Y lines Y, and the gate of the driving TFT Q2, respec-
tively. The drain of the switching TFT Q1 is also connected to
the storage capacitor C,,. The switching TFT Q1 operates to
apply an electric charge to the storage capacitor C,,, and the
storage capacitor C_, accumulates the applied electric charge
to store data for each pixel. The storage capacitor C_, is con-
nected in parallel to the gate and source of the driving TFT
Q2. The source of the driving TFT Q2 is also connected to one
of the Z lines Zd. The drain of the driving TFT Q2 is con-
nected to an anode of the OLED. A cathode K of the OLED
corresponds to a common electrode shared by all of the pix-
els.

[0032] FIG.21is alayout diagram of one exemplary pixel of
the exemplary OELD 1 illustrated in FIG. 1, according to an
exemplary embodiment of the present invention and FIG. 3 is
a cross-sectional view taken along line III-III' of FIG. 2,
according to an exemplary embodiment of the present inven-
tion.

[0033] Referringto FIG. 2, aY lineYs (i.c., a data line) and
a 7 line 7Zd (i.e., a power (Vdd) line) are disposed in parallel
to each other at opposite sides of the pixel, such as at the
bottom and top of the pixel, respectively. It should be under-
stood that the bottom and top locations of the Y line Y's and 7
line Zd are provided for descriptive purposes only, as they
may also be viewed as disposed at left and right sides of the
pixel, depending on the orientation of the OELD 1 with
respect to a user. Also, the positions of the Y lineYs and Z line
7d may be reversed such that, for example, the Y line Ys is at
atop location and the Z line Zd is at a bottom location. In any
case, an X line Xs (i.e., a scan or gate line) is disposed
perpendicular to the Y line Ys and the Z line Zd. A switching
TFT Q1 is disposed at an intersection of the X line Xs and the
Y lineYs, and a driving TFT Q2 is disposed near an intersec-
tion of the X lines Xs and the Zline Zd. A storage capacitor C_,
is disposed between the switching TFT Q1 and the driving
TFT Q2. An upper electrode C,,_, of the storage capacitor C,
extends from the 7 line 7Zd, and a lower electrode C, ,, as
shown in FIG. 3, of the storage capacitor C,, is connected
through a line layer S1 to a drain Q1d of the switching TFT Q1
and a gate Q2g, shown in FIG. 3, of the driving TFT Q2. A
gate Q1g of the switching TFT Q1 extends from the X line Xs.
[0034] Referring to FIG. 3, a buffer layer 12 is formed on a
substrate 11, and the storage capacitor C,and the driving TFT
Q2 are formed on the buffer layer 12. The buffer layer 12 is
formed of an insulating material, such as SiO, and SiON. The
driving TFT Q2 includes a polysilicon layer p-Si formed on
the buffer layer 12, a gate insulating layer 13 formed on the
polysilicon layer p-Si, and a gate Q2g formed on the gate
insulating layer 13. The polysilicon layer p-Si includes a
source Q2s and a drain Q2d, and the gate insulating layer 13
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is formed of, for example, SiO,. An interlayer dielectric
(“ILD”) layer 14 is formed on the driving TFT Q2. The ILD
layer 14 includes a first insulating layer (or a lower insulating
layer) 14a and a second insulating layer (or an upper insulat-
ing layer) 144 that are formed of, for example, SiO2 or SiNx.
Viaholes 145 and 144 are formed inthe ILD layer 14 such that
they expose the source Q2s and the drain Q2d of the polysili-
con layer p-Si of the driving TFT Q2, respectively. A metallic
source electrode Q2se and a metallic drain electrode Q2de are
formed on the ILD layer 14 such that they fill the via holes 14s
and 144, respectively.

[0035] The storage capacitor C,, includes the lower elec-
trode C,, ,, the upper electrode C,, ,, and the ILD layer 14
formed between the lower and upper electrodes C, , and
C,., The lower electrode C,, , of the storage capacitor C,,
and the gate Q2g of the driving TFT Q2 are simultaneously
formed of the same material. According to an exemplary
embodiment of the present invention, the ILD layer 14
between the lower and upper electrodes C,, , and C,,, is
thinner than the ILD layer 14 on the driving TFT Q2. That is,
the ILD layer 14 on the driving TFT Q2 has a sufficient
thickness for electrical insulation. In addition, the ILD layer
14 in the storage capacitor C,, is thinner than on the driving
TFT Q2 such that storage capacitance of the storage capacitor
C,, increases. In this way, the thickness of the ILD layer 14 in
the storage capacitor C_, is reduced to increase the capaci-
tance of the storage capacitor C,,. Accordingly, the present
invention makes it possible to reduce the occupation area of
the storage capacitor C,, and thus to expand an electrolumi-
nescent (“EL”) region in the pixel. Also, the ILD layer 14 in
the regions of the switching TFT Q1 and the driving TFT Q2
is formed as thick as necessary to provide sufficient electrical
insulation. To this end, the ILD layer 14 is formed to have two
or more layers (i.e., the first and second insulating layers 14a
and 14b) on the switching TFT Q1 and the driving TFT Q2,
and a contact hole 14%' is formed in the upper insulating layer
145 in the storage capacitor C, region, thereby reducing a gap
between the lower and upper electrodes C,, , and C,, ,. In
order to form the ILD layer 14 with the above structure, the
lower and upper insulating layers 14a and 145 are formed of
different materials such that they have an etch selectivity with
respect to specific etching conditions, as will be further
described below with respect to an exemplary method of
manufacturing the OELD 1.

[0036] An insulating layer 16 is formed on the storage
capacitor C,, and the driving TFT Q2, and a via hole 16'
corresponding to the drain electrode Q2de of the driving TFT
Q2 is formed in the insulating layer 16. An anode is formed on
the insulating layer 16 such that it fills the via hole 16'. The
anode is formed of a transparent conductive material such as,
but not limited to, indium tin oxide (“ITO”). A bank is formed
on the insulating layer 16 at one side of the anode. The bank
is formed of an insulating material. An OLED is formed on
the anode and the bank. The OLED includes a hole transport
layer, a luminescent layer, and an electron transport layer. A
metallic cathode is formed on the OLED, and a passivation
layer 17 is formed on the metallic cathode. Although not
described above, the switching TFT Q1 is formed simulta-
neously with the driving TFT Q2 such that it also includes a
polysilicon layer, a gate insulating layer, a gate, an ILD layer,
asourceelectrode, and a drain electrode that are formed of the
same materials as the corresponding elements of the driving
TFT Q2.
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[0037] While a particular example has been described, the
above and equivalent layout of the OELD 1 is merely exem-
plary and is not intended to limit the scope of the present
invention.

[0038] FIGS. 4A through 4R are views illustrating an
exemplary method of fabricating an exemplary semiconduc-
tor circuit of an exemplary OELD according to an exemplary
embodiment of the present invention. In each of FIGS. 4A
through 4R, a first figure in a pair of figures is a layout
diagram of an entire unit pixel, while a second figure in a pair
of figures is a cross-sectional view taken along line IV-IV' of
FIG. 4A to illustrate a storage capacitor C,and a driving TFT
Q2.

[0039] As illustrated in FIGS. 4A and 4B, a polysilicon
layer p-Si is formed on a glass or plastic substrate 11 using a
well-known method. The substrate 11 may include a buffer
layer 12, such that the buffer layer 12 is disposed between the
substrate 11 and the polysilicon layer p-Si. Thereafter, a pho-
toresist mask PR is used to form a silicon island for a source
and an active layer of the driving TFT Q2. A polysilicon layer
p-Siis also formed for the switching TET Q1. The polysilicon
layer p-Si is formed by crystallizing amorphous silicon (“a-
Si”). The photoresist mask PR and other photoresist masks,
which will be described later, are removed before the corre-
sponding next processes.

[0040] As illustrated in FIGS. 4C and 4D, a gate insulating
layer of Si0, and a gate material layer of, for example, AINd
alloy are sequentially deposited on the substrate 11 including
the silicon islands of p-Si. Thereafter, a photoresist mask PR
is used to pattern the gate insulating layer and the gate mate-
rial layer, thereby forming a gate insulating layer 13, a gate
Qlg of a switching TFT Q1, a gate Q2g of the driving TFT
Q2, and a lower electrode Cst-a of the storage capacitor Cst.
At this point, the gate Q1g of the switching TFT Q1 is formed
simultaneously with a scan line Xs as a portion of the scan line
Xs. After the above gate patterning process, an exposed
region of the silicon island of p-Si, which is not covered with
the gates Qlg and Q2g, is doped, and the doped regions are
activated by heat treatment.

[0041] As illustrated in FIGS. 4E and 4F, a first insulating
layer 14a and a second insulating layer 145 are sequentially
formed on the entire upper surface of the substrate 11, thereby
forming an ILD layer 14. The first and second insulating
layers 14a and 145 are formed of different materials that have
an etch selectivity with respect to predetermined etching con-
ditions.

[0042] For example, the first and second insulating layers
14a and 14b can be formed of different materials selected
from a group including Si0,, SiN_, photoacryl (“PA™), and
benzocyclobutene (“BCB”). While two insulating layers 14a
and 144 are described, the ILD layer 14 may alternatively
include more than two different insulating layers.

[0043] As illustrated in FIGS. 4G and 4H, contact holes (or
via holes) 14' and a window 14" are formed in the second
insulating layer 144 for electrical connection between the
source and drain of the silicon island of p-Si of the switching
TFT Q1 and the driving TFT Q2, and the storage capacitor
C,, The window 14" corresponds to the contact hole 145’
previously described with respect to FIG. 3. The contactholes
14' and the window 14" may be formed by dry etching. When
the ILD layer 14 includes three or more insulating layers, the
window 14" may be formed to pass through two or more of the
insulating layers from the top. However, the first insulating
layer 14a directly contacting the lower electrode Cst-a of the
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storage capacitor Cst and directly contacting the source and
drain of the silicon island of p-Si is not etched in this process.
Etching of the first insulating layer 14a is described below.
[0044] As illustrated in FIGS. 41 and 4], after a protective
layer, protector 15, is formed to cover the window 14" of the
storage capacitor Cst region, the first insulating layer 14a
under the via holes 14' is etched to partially expose the sur-
faces of the source and drain of the silicon island of p-Si, so
that the via holes 14' correspond to via holes 14s and 144
previously described with respect to FIG. 3.

[0045] As illustrated in FIGS. 4K and 4L, after the protec-
tive layer 15 is removed, a metal layer, such as an AINd layer,
is formed on the resulting structure and then patterned to form
an upper electrode C,, , of the storage capacitor C,,, source
and drain electrodes Q1 se and Q1 de of the switching TFT
Q1, and source and drain electrodes Q2se and Q2de of the
driving TFT Q2 that fill the corresponding holes 14' and
window 14".

[0046] As illustrated in FIGS. 4M and 4N, an insulating
layer 16, such as made of PA, is formed on the resulting
structure, and a via hole 16' exposing the drain electrode Q2de
of the driving TFT Q2 is formed in the insulating layer 16.
[0047] Asillustrated in FIGS. 40 and 4P, an anode material
is deposited on the insulating layer 16 and then patterned to
form an anode filling the via hole 16'. The anode is formed of
a transparent conductive material such as, but not limited to,
ITO.

[0048] Asillustrated in FIGS. 4Q and 4R, a bank is formed
on a portion of the insulating layer 16 that is not covered with
the anode. The bank is formed of an insulating material such
as PA. Thereafter, general processes are performed to com-
plete the OELD 1 as illustrated in FIGS. 1 through 3.

[0049] The above OELD fabrication method is merely
exemplary and is not intended to limit the scope of the present
invention. For example, general materials for an OELD can
be used to fabricate the OELD according to an exemplary
embodiment of the present invention, but the present inven-
tion is not limited thereto.

[0050] The present invention can be conveniently applied
to an OELD that uses a plastic substrate.

[0051] According to the present invention, the ILD layer
includes two or more insulating layers and some of the insu-
lating layers are removed from the storage capacitor region.
Accordingly, the present invention can reduce the occupation
area of the storage capacitor while maintaining the necessary
capacitance of the storage capacitor. Also, in regions other
than the storage capacitor region, the ILD layer can have a
sufficient thickness for electrical insulation between layers
that are disposed on and beneath the ILD layer.

[0052] Also, the present invention can reduce the occupa-
tion area of the storage capacitor while increasing the occu-
pation area of the OLED. Accordingly, when compared to the
prior art, the present invention can increase the occupation
area of the OLED in each pixel, thereby enhancing the image
brightness of the OELD.

[0053] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments 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.

What is claimed is:
1. A method of fabricating an organic electroluminescent
display comprising an organic light-emitting diode, two or
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more thin film transistors, and a storage capacitor that are
disposed in each of a plurality of pixels, the method compris-
ing:
forming an active layer of a switching thin film transistor
and an active layer of a driving thin film transistor on a
substrate;
forming an insulating layer on the substrate and on the
active layer of the switching thin film transistor and the
active layer of the driving thin film transistor;
forming a metal layer on the insulating layer and patterning
the metal layer to form a lower electrode of the storage
capacitor, a gate corresponding to the active layer of the
switching thin film transistor, and a gate corresponding
to the active layer of the driving thin film transistor;
doping both end portions of each of the active layer of the
switching thin film transistor and the active layer of the
driving thin film transistor, which are not overlapped by
the gates, to form a source and a drain in both of the end
portions;
forming an interlayer dielectric layer on the gate of the
switching thin film transistor, the gate of the driving thin
film transistor, and the lower electrode of the storage
capacitor, the interlayer dielectric layer comprising two
or more insulating layers;
etching at least an uppermost insulating layer of the inter-
layer dielectric layer, but not a lowermost insulating
layer, to form contact holes in at least the uppermost
insulating layer on the source and drain of the thin film
transistors, and a contact hole on the lower electrode;
forming a protective layer on the lowermost insulating
layer over the storage capacitor and in the contact hole
on the lower electrode and then forming contact holes in
portions of the lowermost insulating layer exposing the
source and drain of the thin film transistors; and
forming a metal layer on the gate and the interlayer dielec-
tric layer and patterning the metal layer to form elec-
trodes, which are connected to the source and the drain
of the active layer of the switching thin film transistor
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and the source and drain of the active layer of the driving
thin film transistor, and an upper electrode correspond-
ing to the lower electrode of the storage capacitor.

2. The method of claim 1, wherein the substrate is formed
of glass or plastic.

3. The method of claim 2, wherein the interlayer dielectric
layer comprises a first insulating layer and a second insulating
layer.

4. The method of claim 3, wherein the first insulating layer
and the second insulating layer are formed of different mate-
rials from each other, the different materials selected from a
group including SiO,, SiN,, photoacryl, and benzocy-
clobutene.

5. The method of claim 1, wherein at least two of the
insulating layers are formed of different materials from each
other.

6. The method of claim 5, wherein the interlayer dielectric
layer comprises a first insulating layer and a second insulating
layer.

7. The method of claim 6, wherein the first insulating layer
and the second insulating layer are formed of different mate-
rials from each other, the different materials selected from a
group including SiO,, SiN_, photoacryl, and benzocy-
clobutene.

8. The method of claim 1, wherein the interlayer dielectric
layer comprises a first insulating layer and a second insulating
layer.

9. The method of claim 8, wherein the first insulating layer
and the second insulating layer are formed of different mate-
rials from each other, the different materials selected from a
group including Si0O,, SiN,, photoacryl, and benzocy-
clobutene.

10. The method of claim 1, wherein at least two of the
insulating layers are formed of different materials from each
other, the different materials selected from a group including
Si0,, SiN,, photoacryl, and benzocyclobutene.
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