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ORGANIC ELECTRO LUMINESCENT DISPLAY
DEVICE AND METHOD OF FABRICATING THE
SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. 200224549, filed in Korea on May 3,
2002 in Korea, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002] 1. Field Of The Invention

[0003] The present invention relates to a flat panel display
device and more particularly, to an electroluminescent dis-
play (ELD) device and method of fabricating the same.

[0004] 2. Discussion of the Related Art

[0005] Generally, organic electroluminescent display
(ELD) devices have electron-input electrodes that are com-
monly referred to as cathode electrodes and hole-input
electrodes that are commonly referred to as anode elec-
trodes. The electrons and the holes are input into an light-
emitting layer from the cathode and anode electrodes,
respectively, wherein the electron and hole together form an
exciton. The organic electroluminescent display (ELD)
device emits light when the exciton is reduced from an
excited state level to a ground state level. Accordingly, since
organic electroluminescent display (ELD) devices do not
require additional light sources, both volume and weight of
the organic electroluminescent display (ELD) devices may
be reduced. In addition, the organic electroluminescent
display (ELD) devices are advantageous because of their
low power consumption, high luminance, fast response time,
and low weight. Presently, the organic electro luminescent
display (ELD) devices are commonly implemented in
mobile telecommunication terminals, car navigation sys-
tems (CNSs), personal digital assistants (PDAs), camcord-
ers, and palm computers. In addition, since manufacturing
processes for the organic electroluminescent display (ELD)
devices are simple, manufacturing costs can be reduced as
compared to liquid crystal display (LCD) devices. The
organic electroluminescent display (ELD) devices may be
classified into passive matrix-type and active matrix-type.
Though the passive matrix-type organic electroluminescent
display (ELD) devices have simple structures and manufac-
turing processes are simple, they require high power con-
sumption and are not suitable for large-sized display
devices. In addition, aperture ratios decrease as the number
of electro lines increase. On the other hand, the active
matrix-type organic electro luminescent display (ELD)
devices have high light-emitting efficiency and high image
display quality.

[0006] FIG. 1 is cross sectional view of an organic elec-
troluminescent display (ELD) device according to the
related art. In FIG. 1, the organic electro luminescent
display (ELD) device 10 has a transparent first substrate 12,
a thin film transistor array part 14, a first electrode 16, an
organic light-emitting layer 18, and a second electrode 20,
wherein the thin film transistor array part 14 is formed on the
transparent first substrate 12. The first electrode 16, organic
light-emitting layer 18, and second electrode 20 are formed
over the thin film transistor array part 14. The light-emitting
layer 18 displays red (R), green (G), and blue (B) colored
light, and it is commonly formed by patterning organic
material separately for each pixel for the R (red), G (green)
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and B (blue) colored light. A second substrate 28 has a
moisture absorbent desiccant 22. The organic electrolumi-
nescent display (ELD) device 10 is completed by bonding
the first and second substrates 12 and 28 together by
disposing a sealant 26 between the first and second sub-
strates 12 and 28. The moisture absorbent desiccant 22
removes moisture and oxygen that may be infiltrated into an
interior of the organic electroluminescent display (ELD)
device 10. The moisture absorbent desiccant 22 is formed by
etching away a portion of the second substrate 28, filling the
etched portion of the second substrate 28 with moisture
absorbent desiccant material, and fixing the moisture absor-
bent desiccant material with tape 25.

[0007] FIG. 2 is a plan view of a thin film transistor array
pixel part of an organic electroluminescent display (ELD)
device according to the related art. In FIG. 3, the pixel
includes a switching element Ty, a driving element T}, and
a storage capacitor Cgr at every pixel region “P*” defined on
a substrate 12. The switching element Ty and the driving
element T, may be formed with combinations of more than
two thin film transistors. The substrate 12 is formed of a
transparent material, such as glass and plastic. A gate line 32
is formed along a first direction, and a data line 34 is formed
along a second direction perpendicular to the first direction..
The data line 34 crosses the gate line perpendicularly with
an insulating layer between the gate and data lines 32 and 34.
A power line 35 is formed along the second direction, and
is spaced apart from the data line 34. The thin film transistor
used for the switching element T, has a gate electrode 36, an
active layer 40, a source electrode 46, and a drain electrode
50, and the thin film transistor for the driving element T, has
a gate electrode 38, an active layer 42, a source electrode 48,
and a drain electrode 52. The gate electrode 36 of the
switching element Ty is electrically connected to the gate
line 32, and the source electrode 46 of the switching element
Ty is electrically connected to the data line 34. The drain
electrode 50 of the switching element Ty is electrically
connected to the gate electrode 38 of the driving element T},
through a contact hole 54, and the source electrode 48 of the
driving element Ty, is electrically connected to the power
line 35 through a contact hole 56. The drain electrode 52 of
the driving element T, is electrically connected to a first
electrode 16 within the pixel region “P,” wherein the power
line 35 and a first capacitor electrode 15 that is formed of
polycrystalline silicon layer form a storage capacitor Cgy.

[0008] FIG. 3 is a cross sectional view along III-III of
FIG. 2 according to the related art. In FIG. 3, only cross
sectional views of the driving element and the light-emitting
part are illustrated. As shown in FIG. 3, the organic electro
luminescent display (ELD) device has the driving element,
i.e., a thin film transistor T, a first electrode 16, a light-
emitting layer 18, and a second electrode 20. The driving
thin film transistor T, has a gate electrode 38, an active layer
42, a source electrode 56, and a drain electrode 52. The first
electrode 16 is formed over the driving thin film transistor
T_ and is connected to the drain electrode 52 of the driving
thin film transistor T, with an insulating layer between the
first electrode 16 and the driving thin film transistor T|,. The
light-emitting layer 18 is formed on the first electrode 16 for
emitting light of a particular color wavelength, and the
second electrode 20 is formed on the light-emitting layer 18.
A storage capacitor Cqy (in FIG. 2) is connected in parallel
to the driving thin film transistor Tp,, and includes first and
second capacitor electrodes 35 and 15. The source electrode
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56 of the driving thin film transistor T, contacts the second
capacitor electrode 35, ie., a power line, and the first
capacitor electrode 15 is formed of polycrystalline silicon
material under the second capacitor electrode 35. The sec-
ond electrode 20 is formed on the substrate 12 on which the
driving element Tp,, the storage capacitor Cgp, and the
organic light-emitting layer 18 are formed. Accordingly, the
organic electroluminescent display (ELD) device is a bottom
emission-type device, wherein the light-emitting layer emits
the light downward of the substrate.

[0009] The organic electroluminescent display (ELD)
device is commonly manufactured by forming the thin film
transistor array part and the light-emitting part on a same
substrate, and then bonding the substrate to an encapsulating
structure. If the thin film transistor array part and the
light-emitting part are formed on the same substrate, then a
yield of a panel having the thin film transistor array portion
and the light-emitting part is dependent upon the product of
the individual yields of the thin film transistor array part and
the light-emitting part. However, the yield of the panel is
greatly affected by the yield of the organic light-emitting
layer. Accordingly, if an inferior organic light-emitting layer
that is usually formed of a thin film having a thickness of
1000 A has a defect due to impurities and contaminants, the
panel is classified as a inferior panel. This leads to wasted
production costs and material, thereby decreasing the yield
of the panel.

[0010] The bottom emission-type organic electrolumines-
cent display (ELD) devices are advantageous for their high
image stability and variable fabrication processing. How-
ever, the bottom emission-type organic electroluminescent
display (ELD) devices are not adequate for implementation
in devices that require high resolution due to limitations of
increased aperture ratio. In addition, since top emission-type
organic electroluminescent display (ELD) devices emit light
upward of the substrate, the light can be emitted without
influencing the thin film transistor array part that is posi-
tioned under the light-emitting layer. Accordingly, design of
the thin film transistor may be simplified. In addition, the
aperture ratio can be increased, thereby increasing opera-
tional life span of the organic electroluminescent display
(ELD) device. However, since a cathode is commonly
formed over the light-emitting layer in the top emission-type
organic electroluminescent display (ELD) devices, material
selection and light transmittance are limited such that light
transmission efficiency is lowered. If a thin film-type pas-
sivation layer is formed to prevent a reduction of the light
transmittance, the thin film passivation layer may fail to
prevent infiltration of exterior air into the device.

SUMMARY OF THE INVENTION

[0011] Accordingly, the present invention is directed to an
organic electro luminescent display (ELD) device and
manufacturing method for the same that substantially obvi-
ates one or more of problems due to limitations and disad-
vantages of the related art.

[0012] An object of the present invention is to provide an
organic electroluminescent display (ELD) device in which a
thin film transistor array part and a light-emitting part are
independently formed on different substrates, wherein a
plurality of subsidiary electrodes are formed within a light-
emitting part to reduce electric resistance of a first electrode.
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[0013] Another object of the present invention is to pro-
vide a method of fabricating an organic electroluminescent
display (ELD) device in which a thin film transistor array
part and a light-emitting part are independently formed on
different substrates and a plurality of subsidiary electrodes
are formed within a light-emitting part to reduce electric
resistance of a first electrode.

[0014] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims hereof as well as the
appended drawings.

[0015] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, an organic electrolumi-
nescent display (ELD) device includes a first substrate, a
second substrate spaced apart and facing the first substrate,
a plurality of switching elements and a plurality of driving
elements interconnected on the first substrate, a plurality of
connecting electrodes connected to each of the driving
elements, a plurality of subsidiary electrodes formed on an
inner surface of the second substrate in spaces between two
adjacent pixel regions, a first electrode formed on the inner
surface of the second substrate covering each of the subsid-
iary electrodes, an organic light-emitting layer disposed on
the first electrode, and a second electrode having first
portions disposed on the organic light-emitting layer.

[0016] In another aspect, a method of fabricating an
organic electroluminescent display (ELD) device includes
forming a plurality of switching elements and a plurality of
driving elements interconnected on a first substrate, forming
a plurality of connecting electrodes interconnected to each
of the driving elements, forming a plurality of subsidiary
electrodes within spaces between two adjacent pixel regions
of a second substrate, forming a first electrode on an inner
surface of the second substrate covering the plurality of
subsidiary electrodes, forming an organic light-emitting
layer on the first electrode, forming first portions of a second
electrode on the organic light-emitting layer, and bonding
the first and second substrates so that the connecting elec-
trode of the first substrate contacts the second electrode.

[0017] In another aspect, an organic electroluminescent
display (ELD) device includes a first substrate, a second
substrate spaced apart and facing the first substrate, a
plurality of switching elements and a plurality of driving
elements interconnected on the first substrate, a plurality of
connecting clectrodes connected to each of the driving
elements, a first electrode formed on an inner surface of the
second substrate, a plurality of subsidiary electrodes formed
on the first electrode within spaces between two adjacent
pixel regions, a plurality of partitions having first end
portions of a first width disposed on the subsidiary elec-
trodes and the first electrode and second end portions of a
second width larger than the first width, a plurality of
organic light-emitting layers disposed on the first electrode
between the plurality of partitions, and a second electrode
disposed on the organic light-emitting layers and the second
end portions of the plurality of partitions.

[0018] It is to be understood that both the foregoing
general description and the following detailed description
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are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0020] FIG. 1 is a cross sectional view of an organic
electroluminescent display (ELD) device according to the
related art;

[0021] FIG. 2 is a plan view of a thin film transistor array
pixel part of an organic electroluminescent display (ELD)
device according to the related art,

[0022] FIG. 3 is a cross sectional view along III-III of
FIG. 2 according to the related art;

[0023] FIG. 4 is a cross sectional view of an exemplary
organic electroluminescent display (ELD) device according
to the present invention,

[0024] FIG. 5 is a perspective view of an exemplary
light-emitting portion of an organic electroluminescent dis-
play (ELD) device according to the present invention;

[0025] FIGS. 6A to 6C are cross sectional views of an
exemplary fabrication process of a thin film transistor array
of an organic electroluminescent display (ELD) device
according to the present invention;

[0026] FIGS. 7A to 7C are cross sectional views of an
exemplary fabrication process of a light-emitting part of an
organic electroluminescent display (ELD) device according
to the present invention;

[0027] FIG. 8 is a cross sectional view of an exemplary
organic electroluminescent display (ELD) device according
to the present invention; and

[0028] FIG. 9 is a cross sectional view of another organic
electroluminescent display (ELD) device according to the
present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0029] Reference will now be made in detail to the illus-
trated embodiment of the present invention, which is illus-
trated in the accompanying drawings.

[0030] FIG. 4 is a cross sectional view of an exemplary
organic electroluminescent display (ELD) device according
to the present invention. In FIG. 4, a organic electro
luminescent display (ELD) device 99 may include transpar-
ent first and second substrates 100 and 200 bonded together
with a sealant 300. A plurality of pixel regions “P” may be
defined on the first substrate 100, and a thin film transistor
“T” functioning as a switching element and a driving
element may be formed at each of the pixel regions “P.” In
addition, although not shown, the first substrate 100 may
include array lines. A plurality of subsidiary electrodes 201
may be formed on the second substrate 200, and a transpar-
ent first electrode 202 (an anode) may be formed on an entire
surface of the second substrate 200 upon which the subsid-
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iary electrodes 201 are already formed. An organic light-
emitting layer 208 and a second electrode 210 (cathode
electrode) may be sequentially formed over the first elec-
trode 202. The second electrode 210 and a drain electrode
118 of the driving thin film transistor may be indirectly
connected through an additional connecting electrode 124.
Accordingly, if the connecting electrode 124 is formed on
the first substrate 100 and the first and second substrate 100
and 200 are bonded together, then the connected electrode
124 on the first substrate 100 contacts the second electrode
210 on the second substrate 200. The subsidiary electrodes
201 may be formed in non-pixel regions between a pixel
region “P” and an adjacent pixel region “P,” thereby improv-
ing an aperture ratio. The pixel regions “P” may form a
matrix and the subsidiary electrodes 201 may form a lattice
shape.

[0031] FIG. 5 is a perspective view of an exemplary
light-emitting portion of an organic electroluminescent dis-
play (ELD) device according to the present invention. In
FIG. 5, subsidiary electrodes 201 having a low resistance
may be formed on a transparent second substrate 200, and a
transparent first electrode 202 (anode) may be formed on the
subsidiary electrodes 201. A light-emitting layer 208 and a
second electrode 210 (cathode) may be sequentially formed
over the transparent first electrode 202 such that the second
electrode 210 may be independently formed for each of
pixel regions “P.” The light-emitting layer 208 may include
a single layered structure or a multi-layered structure. If the
light-emitting layer 208 includes the multi-layered structure,
it may further include a hole-carrying layer (not shown)
formed adjacent to the transparent first electrode 202 and an
electron-carrying layer (not shown) formed adjacent to the
second electrode 210. The transparent first electrode 202
may include indium tin oxide (ITO). Since the indium tin
oxide (ITO) has a high resistance value, a signal delay value
may increase as a size of the organic electroluminescent
display (ELD) device increases. The subsidiary electrodes
201 function to lower electric resistance of the transparent
first electrode 202, and may include conductive metal mate-
rials having an electrical resistance lower than the electrical
resistance of the first electrode 202. For example, when the
first electrode 202 includes indium tin oxide (ITO), the
subsidiary electrode 201 may include one of aluminum (Al)
and chromium (Cr).

[0032] FIGS. 6A to 6C are cross sectional views of an
exemplary fabrication process of a thin film transistor array
of an organic electroluminescent display (ELD) device
according to the present invention. In FIG. 6A, a buffer
layer 102 may be formed by depositing an inorganic insu-
lating material, such as silicon nitride (SiNx) and silicon
oxide (Si0,), on a substrate 100 upon which a plurality of
pixel regions “P” are defined. An active layer 104 may be
formed by depositing amorphous silicon (a-Si:H) on the
buffer layer 102, dehydrogenating the deposited amorphous
silicon (a-Si:H), crystallizing dehydrogenated silicon into
polycrystalline silicon layer, and then patterning the poly-
crystalline silicon layer. In addition, the active layer 104
may include first and second active layers 104a and 104H. A
gate insulating layer 106 may be formed by depositing an
inorganic insulating material, such as silicon nitride (SiNx)
and silicon oxide (SiO,), onto an entire surface of the
substrate 100. Alternatively, the gate insulating layer 106
may be etched into individual portions. A gate electrode 108
may be formed on the gate insulating layer 106 at positions
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corresponding to the first active layer 104a. The second
active layer 104b may be converted into an ohmic contact
layer by doping the second active layer 104H with impuri-
ties, such as boron group elements or phosphorus group
elements. An interlayer 110 may be formed on entire surface
of the substrate 100 upon which the gate electrode 108 is
already formed, and first and second contact holes 112 and
114 that expose portions of the second active layer 104b may
be formed by patterning the interlayer 110. The gate elec-
trode 108 may include a conductive metal material, such as
aluminum (Al), aluminum alloys, copper (Cu), tungsten
(W), tantalum(Ta), and molybdenum (Mo). The interlayer
110 may include inorganic insulating materials, such as
silicon nitride (SiNx) and silicon oxide (Si0,).

[0033] In FIG. 6B, source and drain electrodes 116 and
118 may be formed to electrically contact the exposed
portions of the second active layer 104b by depositing a
second metal layer on the interlayer 110, and then patterning
the second metal layer. A passivation layer 120 may be
formed by depositing or coating inorganic insulating mate-
rials, such as silicon nitride (SiNx) and silicon oxide (Si0,),
or organic insulating materials, such as benzocyclobutene
(BCB) and acrylic resin, on an entire surface of the substrate
100. A drain contact hole 122 may be formed to expose a
portion of the drain electrode 118 of the driving thin film
transistor by patterning the passivation layer 120.

[0034] In FIG. 6C, a connecting electrode 124 that elec-
trically contacts the drain electrode 118 may be formed by
depositing conductive metal materials on the passivation
layer 120, and then patterning the conductive materials.
Although not shown, a switching thin film transistor that is
connected to the driving thin film transistor may be formed
by a similar process as the process for forming the driving
thin film transistor. Accordingly, a drain electrode of the
switching thin film transistor may be electrically connected
to the gate electrode 108 of the driving thin film transistor.
In addition, a gate line (not shown) may be simultaneously
formed with formation of the gate electrode of the switching
thin film transistor, and a data line (not shown) may be
simultaneously formed with formation of the source and
drain electrodes of the switching thin film transistor.

[0035] FIGS. 7A to 7C are cross sectional views of an
exemplary fabrication process of a light-emitting part of an
organic electroluminescent display (ELD) device according
to the present invention. In FIG. 7A, a plurality of subsid-
iary electrodes 201 may be formed by depositing a low
resistance metal material on a transparent second substrate
200, and then patterning the low resistance metal material.
The metal material for the subsidiary electrode 201 may
include metal materials that have lower electrical resistance
than an electrical resistance of a first electrode 202. For
example, if the first electrode 202 includes indium tin oxide
(ITO), the subsidiary electrode 201 may include one of
aluminum (Al), aluminum alloys (AINd), chromium (Cr),
and molybdenum (Mo). Since the subsidiary electrode 201
may include an opaque metal material, it may be formed in
a region that corresponds to a non-pixel region. The first
electrode 202 may be formed on an entire surface of the
transparent second substrate 200 upon which the subsidiary
electrodes 201 are formed. The first electrode 202 may
function as an anode to input holes into an organic light-
emitting layer 208 of FIG. 7B, and may include indium tin
oxide (ITO) having a high work function.
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[0036] In FIG. 7B, the organic light-emitting layer 208
may be divided into sections R, G, and B on the first
electrode 202. Each of the sections R, G, and B of the
organic light-emitting layer 208 corresponds to each of the
pixel regions “P” to emit colored light of red, green, and
blue. The organic light-emitting layer 208 may be formed as
a single layer or as multiple layers. If the organic light-
emitting layer 208 is formed to have multiple layers, then the
organic light-emitting layer 208 may include a main light-
emitting layer 208a, a hole carrying layer 208b, and an
electron carrying layer 208c.

[0037] InFIG. 7C, a second electrode 210 may be formed
on the organic light-emitting layer 208 to correspond to each
of the pixel regions “P.” The second electrode 210 may
include aluminum (Al), calcium (Ca), and magnesium (Mg),
or may include a double metal layer of lithium fluorine
(LiF)/aluminum (Al), for example.

[0038] Accordingly, the organic electro-luminescent dis-
play (ELD) device of FIG. 4 may be manufactured by
bonding the thin film transistor array part of FIGS. 6A-6C
and the light-emitting part of FIGS. 7A-7C.

[0039] FIG. 8 is a cross sectional view of an exemplary
organic electroluminescent display (ELD) device according
to the present invention. In FIG. 8, first and second sub-
strates 500 and 600 may be bonded together with a sealant
300 disposed between the first and second substrates 500
and 600, and a plurality of pixel regions “P” may be defined
on the first and second substrates 500 and 600. Accordingly,
the pixel regions “P” of the first substrate 500 corresponds
to the pixel region “P” of the second substrate 600. In
addition, a driving thin film transistor T, having an active
layer 502, a gate electrode 504, a source electrode 506, and
a drain electrode 508 may be formed on the first substrate
500, and a connecting electrode 510 may be further formed
over the first substrate 500. A plurality of subsidiary elec-
trodes 602 may be formed on the second substrate 600 to
correspond to non-pixel regions between the pixel regions
“P” and adjacent pixel regions “P.” Since the pixel regions
“P” may be formed in a matrix shape, the subsidiary
electrodes 602 may form a lattice shape. Afirst electrode 604
may be formed on the subsidiary electrodes 602 to function
as an anode to input holes into a light-emitting layer 608. In
addition, the first electrode serves as a common electrode.
The first electrode 604 may be formed on an entire surface
of the second substrate 600, and may include indium tin
oxide (ITO) that is transparent and has a high work function.

[0040] A plurality of partitions 606 may be formed on the
first electrode 604, wherein each partition 606 corresponds
to each subsidiary electrode 602. A sectional width of each
of the partitions 606 may increase from a first electrode side
and to a second electrode side. A light-emitting layer 608
may be formed on exposed portions of the first electrode 604
between the partitions 606. The light-emitting layer 608 may
include a single layer structure or a multiple layer structure.
If the light-emitting layer 608 includes the multiple layer
structure, it may include a main light-emitting layer 6084, a
hole carrying layer 608b, and an electron carrying layer
608c. The hole carrying layer 608b may electrically contact
the first electrode 604, and the electron carrying layer 608¢
may electrically contact the second electrode 610. The
second electrode 610 may be formed on the light-emitting
layer 608 to be separately formed within each of the pixel
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regions “P.” Accordingly, the partition 606 that is formed
within the non-pixel region between two adjacent pixel
regions “P” may divide the second electrode 610 so that the
second electrode 610 includes a plurality of divided portions
that correspond to each of the pixel regions “P.”

[0041] FIG. 9 is a cross sectional view of another organic
electroluminescent display (ELD) device according to the
present invention. In FIG. 9, the organic electro luminescent
display (ELD) device 400 may include a first substrate 500
having a thin film transistor array part, and a second sub-
strate 600 having a light-emitting part, wherein the first and
second substrates 500 and 600 may be bonded together with
sealant 300 disposed between the first and second substrates
500 and 600. The first and second substrates 500 and 600
each may have a plurality of corresponding pixel regions
“P.” The first substrate 500 may include a driving thin film
transistor TD and a connecting electrode 510, wherein the
driving thin film transistor TD may include an active layer
502, a gate electrode 504, a source electrode 506, and a drain
electrode 508. The connecting electrode 510 may be elec-
trically connected to the drain electrode 508 of the driving
thin film transistor Tp,. A first electrode 602 may be formed
on an inner surface of the second substrate 600, and a
plurality of subsidiary electrodes 604 (anodes) may be
formed on the first electrode 602. The subsidiary electrodes
604 may include indium tin oxide (ITO) having a high work
function. A plurality of partitions 606 may be formed to have
first end portions disposed on each of the subsidiary elec-
trodes 604 as well as on the first electrode 602. In addition,
a plurality of second electrodes 610 may be formed on a
light emitting layer 608 and on second end portions of the
plurality of partitions 606. Accordingly, each of the first end
portions of the partitions 606 may laterally surround each of
the subsidiary electrodes 604. In addition, each of the
partitions 606 may have a trapezoidal shape, wherein the
first end portion may have first width and the second end
portion may have a second width larger than the first width.
The light-emitting layer 608 may be formed on exposed
portions of the first electrode 602 between two adjacent
partitions 606. The light-emitting layer 608 may be formed
having a single layer structure or as a multiple layer struc-
ture. If the light-emitting layer 608 is formed having a
multiple layer structure, then the light-emitting layer 608
may include a triple-layered structure. For example, the
light-emitting layer 608 may have a main light-emitting
layer 608a, a hole carrying layer 608b, and an electron
carrying layer 608c. The hole carrying layer 6086 may
electrically contact the first electrode 602, and the electron
carrying layer 608c may contact the second electrode 610. In
addition, the second electrode 610 may be separately formed
within each of the pixel regions “P” that are divided by the
partitions 606.

[0042] The organic electroluminescent display (ELD)
device of the present invention has the following advan-
tages. First, since the organic electroluminescent display
(ELD) device is a top emission-type device, and a shape of
an array pattern under the light-emitting layer is not affected
by the emitting light, a high aperture ratio can be obtained.
Second, since the organic light-emitting layer is not formed
on a same substrate with the thin film transistor array
pattern, the organic light-emitting layer can be formed
independently without considering effects to the thin film
transistor, thereby increasing manufacturing yield. Third,
since the resistance of the first electrode can be reduced due
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to the subsidiary electrode, a large-sized organic electrolu-
minescent display (ELD) device can be manufactured.

[0043] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
organic electro luminescent display device and method of
fabricating the same of the present invention without depart-
ing from the spirit or scope of the invention. Thus, it is
intended that the present invention cover the modifications
and variations of this invention provided they come within
the scope of the appended claims and their equivalents.

What is claimed is:
1. An organic electroluminescent display (ELD) device,
comprising:

a first substrate;

a second substrate spaced apart and facing the first
substrate;

a plurality of switching elements and a plurality of driving
elements interconnected on the first substrate;

a plurality of connecting electrodes connected to each of
the driving elements;

a plurality of subsidiary electrodes formed on an inner
surface of the second substrate in spaces between two
adjacent pixel regions;

a first electrode formed on the inner surface of the second
substrate covering each of the subsidiary electrodes;

an organic light-emitting layer disposed on the first elec-
trode; and

a second electrode having first portions disposed on the

organic light-emitting layer.

2. The device according to claim 1, wherein the subsidiary
electrodes form a lattice shape.

3. The device according to claim 1, further comprising a
plurality of partitions having first end portions of a first
width and second end portions of a second width.

4. The device according to claim 3, wherein each of the
first end portions are disposed on the first electrode in
alignment with each of the subsidiary electrodes.

5. The device according to claim 3, wherein the second
width is larger than the first width.

6. The device according to claim 5, wherein the second
electrode includes second portions disposed on the second
end portions of the partitions.

7. The device according to claim 6, wherein the second
end portions are aligned with the driving elements.

8. The device according to claim 1, wherein the subsidiary
electrode includes one of aluminum (Al), chromium (Cr),
and molybdenum (Mo).

9. The device according to claim 8, wherein an electrical
resistance of the subsidiary electrode is lower than an
electrical resistance of the first electrode.

10. The device according to claim 1, wherein the first
electrode functions as an anode electrode to input holes into
the organic light-emitting layer, and the second electrode
functions as a cathode electrode to input electrons into the
organic light-emitting layer.

11. The device according to claim 10, wherein the first
electrode includes indium-tin-oxide (ITO).
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12. The device according to claim 10, wherein the second
electrode includes one of calcium (Ca), aluminum (Al), and
magnesium (Mg).

13. The device according to claim 1, wherein the con-
necting electrode includes one of calcium (Ca), aluminum
(Al) and magnesium (Mg).

14. The device according to claim 1, wherein the organic
light-emitting layer includes a hole-carrying layer adjacent
to the first electrode and an electron carrying layer adjacent
to the first portions of the second electrode.

15. The device according to claim 1, wherein the subsid-
iary electrode includes a conductive metal material having
an electrical resistance lower than an electrical resistance of
the first electrode.

16. The device according to claim 1, wherein the subsid-
iary electrode includes one of aluminum (Al), aluminum
alloys (AINd), chromium (Cr), tungsten (W), molybdenum
(Mo), and copper (Cu).

17. The device according to claim 1, wherein each of the
switching elements and the driving elements include an
active layer, a gate electrode, a source electrode, and a drain
electrode.

18. A method of fabricating an organic electroluminescent
display (ELD) device, comprising steps of:

forming a plurality of switching elements and a plurality
of driving elements interconnected on a first substrate;

forming a plurality of connecting electrodes intercon-
nected to each of the driving elements;

forming a plurality of subsidiary electrodes within spaces
between two adjacent pixel regions of a second sub-
strate;

forming a first electrode on an inner surface of the second
substrate covering the plurality of subsidiary elec-
trodes;

forming an organic light-emitting layer on the first elec-
trode;

forming first portions of a second electrode on the organic
light-emitting layer; and

bonding the first and second substrates so that the con-
necting electrode of the first substrate contacts the
second electrode.

19. The method according to claim 18, wherein the
subsidiary electrodes form a lattice shape.

20. The method according to claim 18, further comprising
a step of forming a plurality of partitions having first end
portions of a first width and second end portions of a second
width.

21. The method according to claim 20, wherein each of
the first end portions are formed on the first electrode in
alignment with each of the subsidiary electrodes.

22.The method according to claim 20, wherein the second
width is larger than the first width.

23. The method according to claim 22, further comprising
a step of forming second portions of the second electrode on
the second end portions of the partitions.

24. The method according to claim 23, wherein the second
end portions are aligned with the driving elements.

25. The method according to claim 18, wherein the
subsidiary electrode includes one of aluminum (Al), chro-
mium (Cr), and molybdenum (Mo).
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26. The method according to claim 25, wherein an elec-
trical resistance of the subsidiary electrode is lower than an
electrical resistance of the first electrode.

27. The method according to claim 18, wherein the first
electrode functions as an anode electrode to input holes into
the organic light-emitting layer, and the second electrode
functions as a cathode electrode to input electrons into the
organic light-emitting layer.

28. The method according to claim 27, wherein the first
electrode includes indium-tin-oxide (ITO).

29. The method according to claim 27, wherein the second
electrode includes one of calcium (Ca), aluminum (Al), and
magnesium (Mg).

30. The method according to claim 18, wherein the
connecting electrode includes one of calcium (Ca), alumi-
num (Al) and magnesium (Mg).

31. The method according to claim 18, wherein the
organic light-emitting layer includes a hole-carrying layer
adjacent to the first electrode and an electron carrying layer
adjacent to the first portions of the second electrode.

32. The method according to claim 18, wherein the
subsidiary electrode includes a conductive metal material
having an electrical resistance lower than an electrical
resistance of the first electrode.

33. The method according to claim 18, wherein the
subsidiary electrode includes one of aluminum (Al), alumi-
num alloys (AINd), chromium (Cr), tungsten (W), molyb-
denum (Mo), and copper (Cu).

34. The method according to claim 18, wherein each of
the switching elements and the driving elements include an
active layer, a gate electrode, a source electrode, and a drain
electrode.

35. An organic electroluminescent display (ELD) device,
comprising:

a first substrate;

a second substrate spaced apart and facing the first
substrate;

a plurality of switching elements and a plurality of driving
elements interconnected on the first substrate;

a plurality of connecting electrodes connected to each of
the driving elements;

a first electrode formed on an inner surface of the second
substrate;

a plurality of subsidiary electrodes formed on the first
electrode within spaces between two adjacent pixel
regions;

a plurality of partitions having first end portions of a first
width disposed on the subsidiary electrodes and the first
electrode and second end portions of a second width
larger than the first width;

a plurality of organic light-emitting layers disposed on the
first electrode between the plurality of partitions; and

a second electrode disposed on the organic light-emitting
layers and the second end portions of the plurality of
partitions.
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