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ORGANIC ELECTROLUMINESCENT DISPLAY
DEVICE AND METHOD OF FABRICATING THE
SAME

[0001] The present invention claims the benefit of Korean
Patent Application No. 2002-38812 filed in Korea on Jul. 5,
2002, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a display device
and a method of fabricating a display device, and more
particularly to an organic electroluminescent display device
and a method of fabricating an organic electroluminescent
display device.

[0004] 2. Discussion of the Related Art

[0005] 1In general, an organic electroluminescent display
(OELD) device emits light by injecting electrons from a
cathode and holes from an anode into an emission layer,
combining the electrons and the holes, generating an exci-
ton, and transitioning the exciton from an excited state to a
ground state. Contrary to a liquid crystal display (LCD)
device, an additional light source is not necessary for the
OELD devices to emit light because the transition of the
exciton between states causes light to be emitted from the
emission layer. Accordingly, size and weight of the OELD
devices can be reduced. Since the OELD devices have low
power consumption, superior brightness, and fast response
time, the OELD devices are being incorporated in consumer
electronic products, such as cellular phones, car navigation
system (CNS), personal digital assistants (PDA), camcord-
ers, and palmtop computers. Moreover, since fabrication of
the OELD devices is simple, it is much cheaper to produce
OELD devices than LCD devices.

[0006] OELD devices may be categorized into passive
matrix OELD devices and active OELD matrix devices.
Although the passive matrix OELD devices have a simple
structure and are formed using simple fabricating processes,
the passive matrix OELD devices require relatively high
amounts of power to operate and display sizes of the passive
matrix OELD devices are limited by their structures. In
addition, as a total number of conductive lines increases,
aperture ratios of the passive matrix OELD devices
decrease. In contrast, the active matrix OELD devices have
a high emission efficiency and can produce high-quality
images for large displays using relatively low power.

[0007] FIG. 1 is a schematic cross sectional view of an
OELD device according to the related art. In FIG. 1, an
array unit 14 including a thin film transistor (TFT) “T” is
formed on a first substrate 12. A first electrode 16, an organic
electroluminescent layer 18, and a second electrode 20 are
sequentially formed on the array unit 14, wherein the
organic electroluminescent layer 18 may separately display
red, green, and blue colors for each pixel region. In general,
separate organic materials are commonly used to emit light
of each color for the organic electroluminescent layer 18 in
each pixel region. An organic ELD device is encapsulated by
attaching the first substrate 12 and a second substrate 28,
which includes a moisture absorbent material 22, with a
sealant 26. The moisture absorbent material 22 eliminates
any moisture and oxygen that may penetrate into a capsule
of the organic electroluminescent layer 18. After etching a
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portion of the second substrate 28, the etched portion is filled
with the moisture absorbent material 22 and the filled
moisture absorbent material is fixed by a holding element
25.

[0008] FIG. 2 is a schematic plan view of an array unit of
an OELD device according to the related art. In FIG. 2, an
array unit of an OELD device includes a switching element
“Ts,” a driving element “T,,” and a storage capacitor “Cgr,”
wherein the switching element “Tg” and the driving element
“Ty” may include a combination of at least one thin film
transistor (TFT). A transparent insulating substrate 12 upon
which the array unit is formed may be made of glass or
plastic material. A gate line 32 and a data line 34 crossing
each other are formed on the substrate 12, wherein a pixel
region “P” is defined by the crossing of the gate line 32 and
the data line 34. An insulating layer (not shown) is inter-
posed between the gate line 32 and the data line 34, and a
power line 33 parallel to and spaced apart from the data line
34 crosses the gate line 32.

[0009] The switching element “Tg” is a thin film transistor
including a switching gate electrode 36, a switching active
layer 40, and a switching source and drain electrodes 46 and
50. Similarly, a driving element “Ty,” is a thin film transistor
including a driving gate electrode 38, a driving active layer
42, and a driving source and drain electrodes 48 and 52. The
switching gate electrode 36 is connected to the gate line 32
and the switching source electrode 46 is connected to the
data line 34, and the switching drain electrode 50 is con-
nected to the driving gate electrode 38 through a first contact
hole 54. The driving source electrode 48 is connected to the
power line 35 through a second contact hole 56. In addition,
the driving drain electrode 52 is connected to a first electrode
16 at the pixel region “P.” The power line 35 overlaps a first
capacitor electrode 15 with the insulating layer interposed
therebetween to form the storage capacitor “Cgr.”

[0010] FIG. 3 is a schematic plan view of an OELD
device according to the related art. In FIG. 3, a substrate 12
includes a data pad region “E” at a first side and first and
second gate pad regions “F;” and “F,” at second and third
sides adjacent to the first side. A common electrode 39 is
formed at a fourth side facing the first side and adjacent to
the second and third sides of the substrate 12, wherein a
common voltage is applied to a second electrode 20 through
the common electrode 39 to maintain an electrical potential
of the second electrode 20. Accordingly, a display region at
a center of the substrate 12 is used for displaying images.

[0011] FIG. 4A is a schematic cross sectional view along
IVa-IVa of FIG. 2 according to the related art, and FIG. 4B
is a schematic cross sectional view along IVb-IVb of FIG.
3 according to the related art. In FIGS. 4A and 4B, a driving
thin film transistor (TFT) “T” including a driving active
layer 42, a driving gate electrode 38, and driving source and
drain electrodes 56 and 52 are formed on a substrate 12. An
insulating layer 57 is formed on the driving TFT “T,” and
a first electrode 16 connected to the driving drain electrode
52 is formed on the insulating layer 57. An organic emission
layer 18 for emitting light of a specific color is formed on the
first electrode 16 and a second electrode 20 is formed on the
organic emission layer 18. A storage capacitor “Cgy” is
formed to be electrically parallel to the driving TFT “T”
and includes first and second capacitor electrodes 15 and 35,
wherein a portion of a power line overlapping the first
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capacitor electrode 15 is used as the second capacitor
electrode 35, the second capacitor electrode 35 is connected
to the driving source electrode 56, and the second electrode
20 is formed on an entire surface of the substrate 12
including the driving TFT “Tp,” the storage capacitor
“Cgr,” and the organic emission layer 18.

[0012] A common electrode 39 through which a common
voltage is applied to the second electrode 20 is formed at a
peripheral portion of the substrate 12, wherein the common
electrode 39 is simultaneously formed with the driving
source and drain electrodes 56 and 52. Multiple insulating
layers on the common electrode 39 include first and second
contact holes 50 and 52 exposing the common electrode 39,
and the second electrode 20 is connected to the common
electrode 39 through the first contact hole 50. Although not
shown, an external circuit is connected to the common
electrode 39 through the second contact hole 52 to supply
the common voltage.

[0013] However, when an array unit and an emission unit
are formed on one substrate, production yield of an OELD
device is determined by a multiplication of TFT yield and
organic emission layer yield. Since the organic emission
layer yield is relatively low, the production yield of an ELD
is limited by the organic layer yield. For example, even
when a TFT is fabricated, an OELD device can be deter-
mined to be bad due to defects of an organic emission layer.
Accordingly, production materials are lost and production
costs rise.

[0014] In general, OELD devices are classified into bot-
tom emission-type OELD devices and top emission-type
OELD devices according to an emission direction of light
used for displaying images. Although bottom emission-type
OELD devices have advantages of high encapsulation sta-
bility and high process flexibility, they are ineffective for
high resolution devices because they have poor aperture
ratios. In contrast, top emission-type OELD devices have
higher expected life spans because they are easily designed
and have high aperture ratios. However, in top emission-type
OELD devices, the cathode is commonly formed on an
organic emission layer, wherein transmittance and optical
efficiency are reduced since a limited number of materials
may be selected. When a thin film protection layer is used to
minimize the transmittance reduction, the top emission-type
OELD devices are not sufficiently shielded from ambient air.

SUMMARY OF THE INVENTION

[0015] Accordingly, the present invention is directed to an
organic electroluminescent display device and a method of
fabricating an organic electroluminescent display device that
substantially obviate one or more of the problems due to
limitations and disadvantages of the related art.

[0016] An object of the present invention is to provide an
organic electroluminescent display device having an array
unit and an organic emission layer on separate substrates.

[0017] An object of the present invention is to provide a
method of fabricating an organic electroluminescent display
device by forming an array unit and an organic emission
layer on separate substrates and attaching the substrates.

[0018] 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
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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.

[0019] 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 device includes first and second substrates
facing and spaced apart from each other, the first and second
substrates having a plurality of pixel regions and a periph-
eral region surrounding the plurality of pixel regions, a first
pad disposed at the peripheral region on an inner surface of
the first substrate, a driving thin film transistor disposed at
each of the plurality of pixel regions on the inner surface of
the first substrate, the driving thin film transistor including
an active layer, a gate electrode, and source and drain
electrodes, a first connection electrode structure connected
to the drain ¢lectrode, a second connection electrode struc-
ture connected to the first pad, the second connection
electrode structure being the same as the first connection
¢lectrode structure, a first electrode on an entire inner
surface of the second substrate, the first electrode being
connected to the second connection electrode structure, an
organic emission layer on the first electrode, a second
electrode on the organic emission layer at each of the
plurality of pixel regions, the second electrode being con-
nected to the first connection electrode structure, and a
sealant attaching the first and second substrates together.

[0020] In another aspect, a method of fabricating an
organic electroluminescent device includes forming a first
insulating layer on a first substrate having a plurality of pixel
regions and a peripheral region surrounding the plurality of
pixel regions, forming an active layer on the first insulating
layer at each of the plurality of pixel regions, the active layer
including polycrystalline silicon and having source and
drain regions, forming a second insulating layer on the
active layer, forming a gate electrode on the second insu-
lating layer over the active layer, forming a third insulating
layer on the gate electrode, the third insulating layer having
a first contact hole exposing the source region and a second
contact hole exposing the drain region, forming source and
drain electrodes and a first pad on the third insulating layer,
the source electrode being connected to the source region
through the first contact hole, the drain electrode being
connected to the drain region through the second electrode,
and the first pad being disposed at the peripheral region,
forming a fourth insulating layer on the source and drain
electrodes and the first pad, the fourth insulating layer
having a third contact hole exposing the drain electrode, and
fourth and fifth contact holes exposing the first pad, forming
first and second connection electrodes on the fourth insu-
lating layer, the first connection pattern being connected to
the drain electrode through third contact hole, the second
connection electrode being connected to the first pad
through the fourth contact hole, forming a first electrode on
a second substrate having a plurality of pixel regions and a
peripheral region surrounding the plurality of pixel regions,
forming an organic emission layer on the first electrode,
forming a second electrode on the organic emission layer at
each of the plurality of pixel regions, and attaching the first
and second substrates together with a sealant material,



US 2004/0004432 Al

wherein the first connection electrode contacts the second
electrode, and the second connection electrode contacts the
first electrode.

[0021] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] 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 principle of the inven-
tion. In the drawings:

[0023] FIG. 1 is a schematic cross sectional view of an
OELD device according to the related art;

[0024] FIG. 2 is a schematic plan view of an array unit of
an OELD device according to the related art;

[0025] FIG. 3 is a schematic plan view of an OELD
device according to the related art;

[0026] FIG. 4A is a schematic cross sectional view along
IVa-1Va of FIG. 2 according to the related art;

[0027] FIG. 4B is a schematic cross sectional view along
IVb-IVb of FIG. 3 according to the related art;

[0028] FIG. 5 is a schematic cross sectional view of an
exemplary OELD device according to the present invention;

[0029] FIGS. 6A to 6C are schematic cross sectional
views of an exemplary method of fabricating a pixel region
of a first substrate for an OELD device according to the
present invention,

[0030] FIGS. 7A to 7C are schematic cross sectional
views of an exemplary method of fabricating a peripheral
region of a first substrate for an OELD device according to
the present invention;

[0031] FIGS. 8A to 8C are schematic cross sectional
views of an exemplary method of fabricating a second
substrate for an OELD device according to the present
invention;

[0032] FIG. 9 is a schematic cross sectional view of
another exemplary OELD device according to the present
invention; and

[0033] FIG. 10 is a schematic cross sectional view of
another exemplary OELD device according to the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0034] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0035] FIG. 5 is a schematic cross sectional view of an
exemplary OELD device according to the present invention.
In FIG. 5, an OELD device 99 may be fabricated by
attaching first and second substrates 100 and 200 using a
sealant 290, wherein the first and second substrates 100 and
200 may include a plurality of pixel regions “P” and a
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peripheral region “Peri” surrounding the plurality of pixel
regions “P.” In addition, a driving thin film transistor (TFT)
“Tp” may be disposed on an inner surface of the first
substrate 100 adjacent to each of the plurality of pixel
regions “P.” Although not shown, a plurality of array lines
may be formed on the inner surface of the first substrate 100.
A plurality of first auxiliary electrodes 201 may be formed
on an inner surface of the second substrate 200 and a first
electrode 202 may be formed on the plurality of first
auxiliary electrodes 201, wherein the first electrode 202 may
function as a transparent anode for injecting holes. An
organic emission layer 204 may be formed on the first
electrode 202 and a plurality of second electrodes 206 may
be formed on the organic emission layer 204 at each of the
plurality of pixel regions “B,” wherein the plurality of second
electrodes 206 may function as cathodes for injecting elec-
trons. In addition, a second auxiliary electrode 207 may be
simultaneously formed on the first electrode 202 at the
peripheral region “Peri” with the plurality of second elec-
trodes 206.

[0036] The second electrode 206 may be electrically con-
nected to a drain electrode 122 of the driving TFT “Ty”
through a first connection electrode 130. Then, the first
connection electrode 130 may be provided to contact the
second electrode 206 by attaching the first and second
substrates 100 and 200. Next, a first pad 126 may be formed
on the inner surface of the first substrate 100 at the periph-
eral region “Peri,” and a second connection electrode 132
may be formed over the first pad 126 to contact the first pad
126, wherein the second connection electrode 132 may be
electrically connected to the first electrode 202 through the
second auxiliary electrode 207 by attaching the first and
second substrates 100 and 200. Alternatively, when the
second auxiliary electrode 207 may not be formed, the
second connection electrode 132 may directly contact the
first electrode 202.

[0037] The first and second connection electrodes 130 and
132 may be formed of multiple layers to improve contact
resistance with the drain electrode 122, the first pad 126, the
second electrode 206, and the second auxiliary electrode
207. In addition, the first pad 126 may be formed of multiple
layers to improve contact resistance with the second con-
nection electrode 132, and a power may be provided to the
first pad 126 for driving the emission layer 204.

[0038] FIGS. 6A to 6C are schematic cross sectional
views of an exemplary method of fabricating a pixel region
of a first substrate for an OELD device according to the
present invention, and FIGS. 7A to 7C are schematic cross
sectional views of an exemplary method of fabricating a
peripheral region of a first substrate for an OELD device
according to the present invention. For simplicity in explain-
ing the present invention, FIGS. 6A to 6C may be consid-
ered to be along IVa-I1Va of FIG. 2, and FIGS. 7A to 7C may
be considered to be along IVb-IVb of FIG. 3.

[0039] In FIGS. 6A and 7A, a buffer layer, i.c., a first
insulating layer, may be formed on a first substrate 100
including pixel regions “P,” driving regions “D,” storage
regions “C,” and peripheral regions “Peri” by depositing one
of a silicon insulating material group including silicon
nitride (SiN,) and silicon oxide (SiO,). In addition, first and
second active layers 104 and 105 of polycrystalline silicon
may be formed on the buffer layer 102 at the driving and
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storage regions “D” and “C,” respectively. For example, the
first and second active layers 104 and 105 may be formed
through a dehydrogenation process and a crystallization
process using heat after deposition of amorphous silicon.
The second active layer 105 may function as a first electrode
of a storage capacitor by doping the crystallized amorphous
silicon with impurities.

[0040] A gate insulating layer 106, i.e., a second insulating
layer, and a gate electrode 108 may be sequentially formed
on the first active layer 104, wherein the gate insulating layer
106 may be formed on an entire surface of the first substrate
100. The gate insulating layer 106 may include an inorganic
insulating material, such as silicon nitride (SiN_) and silicon
oxide (8i0,), and the gate electrode 108 may be formed of
conductive metal material(s), such as aluminum (Al), an
aluminum (Al) alloy, copper (Cu), tungsten (W), tantalum
(Ta), and molybdenum (Mo)

[0041] After forming the gate electrode 108, the first
active layer 104 may be doped with impurities, such as
boron (B) or phosphorus (P), to define a channel region
1044, and source and drain regions 1045 and 104c. An
interlayer insulating layer 110, i.c., a third insulating layer
may be formed on the gate electrode 108, wherein the
interlayer insulating layer 110 may include inorganic insu-
lating material(s), such as silicon nitride (SiN,) and silicon
oxide (Si0,).

[0042] A capacitor electrode 112 may be formed on the
interlayer insulating layer 110 at the storage region “C” by
depositing and patterning conductive metal material(s), such
as aluminum (Al), an aluminum (Al) alloy, copper (Cu),
tungsten (W), tantalum (Ta), and molybdenum (Mo). The
second active layer 105 and the capacitor electrode 112
overlapping the second active layer 105 may constitute a
storage capacitor with the interlayer insulating layer 110
interposed therebetween.

[0043] In FIGS. 6B and 7B, a fourth insulating layer 114
may be formed on the capacitor electrode 112, wherein the
fourth insulating layer 114 may include a first contact hole
116 exposing the drain region 104c, a second contact hole
118 exposing the source region 104b, and a third contact
hole 120 exposing the capacitor electrode 112.

[0044] TIn FIGS. 6C and 7C, source and drain electrodes
124 and 122 may be formed on the fourth insulating layer
114 by depositing and patterning conductive metal materi-
al(s), such as chromium (Cr), molybdenum (Mo), tantalum
(Ta), and tungsten (W). The source electrode 124 may
contact the source region 104b through the second contact
hole 118, and the drain electrode 122 may contact the drain
region 104¢ through the first contact hole 116. At the same
time, a first pad 126 may be formed on the fourth insulating
layer 114 at the peripheral region “Peri.”

[0045] A fifth insulating layer 128 including fourth, fifth,
and sixth contact holes 134, 136, and 138 may be formed on
the source and drain electrodes 124 and 122 and the first pad
126. The fourth contact hole 134 may expose the drain
electrode 122, and the fifth and sixth contact holes 136 and
138 may expose both sides of the first pad 126.

[0046] First and second connection electrodes 130 and 132
may be formed on the fifth insulating layer 128 by depos-
iting and patterning conductive metal material(s). The first
connection electrode 130 may contact the drain electrode
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122 through the fourth contact hole 134, and may be
disposed at the pixel region “P.” The second connection
electrode 132 may contact the first pad 126 through the fifth
contact hole 136.

[0047] FIGS. 8A to 8C are schematic cross sectional
views of an exemplary method of fabricating a second
substrate for an OELD device according to the present
invention. For simplicity, peripheral regions of a second
electrode have not been shown in FIGS. 8A and 8C. In FIG.
8A, a plurality of first auxiliary electrodes 201 may be
formed on a second substrate 200 including a plurality of
pixel regions “P” by depositing and patterning metal mate-
rial(s) having low resistance, and a first electrode 202 may
be formed on the plurality of first auxiliary electrodes 201.
Alternatively, the plurality of first auxiliary electrodes 201
may be omitted when the first electrode 202 has a suffi-
ciently low resistance. Accordingly, when the first electrode
202 does not have a sufficiently low resistance, a signal
distortion may be prevented by forming the plurality of first
auxiliary electrodes 201 to have a lower resistance than the
first electrode 202. The first electrode 202 functions as an
anode for injecting holes into an emission layer 204 (in FIG.
8B). For example, the first electrode 202 may include
indium-tin-oxide (ITO) or indium-zinc-oxide (IZO).

[0048] In FIG. 8B, an emission layer 204 may be formed
on the first electrode 202, wherein the emission layer 204
may emit one of red, green, and blue colored light corre-
sponds to each of the plurality of pixel regions “P.” The
emission layer 204 may have a mono layer or a multiple
layer structure. When the emission layer 204 has a multiple
layer structure, the emission layer 204 may include an
organic emitting layer 2044, a hole transporting layer (HTL)
204b, and an electron transporting layer (ETL) 204c.

[0049] 1In FIG. 8C, a plurality of second electrodes 206
may be formed on the emission layer 204, wherein each of
the plurality of second electrodes 206 may correspond to
each of the plurality of pixel regions “P.” The plurality of
second electrodes 206 may function as a cathode for inject-
ing electrons into the emission layer 204. For example, the
plurality of second electrodes 206 may include a mono layer
structure using aluminum (Al), calcium (Ca), or magnesium
(Mg), or a multiple layer structure using lithium fluoride
(LiF)/aluminum (Al). The plurality of second electrodes 206
may have a work function lower than the first electrode 202.
Although not shown in FIGS. 8A to 8C, a second auxiliary
electrode may be simultaneously formed on the first elec-
trode 202 at a peripheral portion with the plurality of second
¢lectrodes 206.

[0050] The first and second substrates 100 and 200 formed
by fabricating processes of FIGS. 6A to 8C may be attached
together using a sealant material to form an OELD device.
The first and second electrodes 202 and 206 may function as
anode and cathode, respectively, or the first and second
electrodes 202 and 206 may function as cathode and anode,
respectively. Accordingly, when the first electrode 202 func-
tions a cathode, the first pad 126 (in FIG. 7C) may be
grounded.

[0051] FIG. 9 is a schematic cross sectional view of
another exemplary OELD device according to the present
invention. In FIG. 9, first and second substrates 300 and 400
may be attached together with a sealant material 500. The
first and second substrates 300 and 400 have a plurality of
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pixel regions “P,” a peripheral region “Peri,” and may
include a plurality of thin film transistors (TFTs) “T” and a
plurality of array lines (not shown) formed on an inner
surface of the first substrate 300, wherein each of the
plurality of TFTs “T” may be disposed adjacent of each of
the plurality of pixel regions “P.” A plurality of first auxiliary
electrodes 401 may be formed on an inner surface of the
second substrate 400 and a first electrode 402 may be formed
on the plurality of first auxiliary electrodes 401, wherein the
first electrode 402 may function as an anode for injecting
holes. An emission layer 408 and a plurality of second
electrodes 410 may be sequentially formed on the first
electrode 402, wherein the plurality of second electrodes
410 may function as a cathode for injecting electrons.

[0052] A second auxiliary electrode 412 may be simulta-
neously formed on the first electrode 402 at the peripheral
region “Peri” with the plurality of second electrodes 410.
Each of the plurality of second electrodes 410 may be
connected to a drain electrode 302 of each TFT “T” through
a first connection electrode 304. Accordingly, since the first
and second substrates 300 and 400 may be attached together
after forming a plurality of first connection electrodes 304,
the plurality of first connection electrodes 304 may contact
the plurality of second electrodes 410, respectively.

[0053] A first pad 306 may be formed on the inner surface
at the peripheral region “Peri” of the first substrate 300 and
a second connection electrode 308 may be formed on the
first pad 306. The second connection electrode 308 may be
connected to the first electrode 402 through the second
auxiliary electrode 412 after attaching the first and second
substrates 300 and 400 together.

[0054] In FIG. 9, the first pad 306 and the second con-
nection electrode 308 may be disposed at both sides of the
peripheral region “Peri” at an interior of the sealant 500. The
second connection electrode 308 and/or the first pad 306
may have a multiple layer structure to improve contact
properties between the second connection electrode 308 and
the first pad 306. Alternatively, the first pad 306 and the
second connection electrode 308 may be disposed at an
exterior of the sealant 500.

[0055] FIG. 10 is a schematic cross sectional view of
another exemplary OELD device according to the present
invention. In FIG. 10, first and second substrates 300 and
400 may be attached together using a sealant material 500.
The first and second substrates 300 and 400 may have a
plurality of pixel regions “P,” a peripheral region “Peri,” and
may include a plurality of thin film transistors (TFTs) “T”
and a plurality of array lines (not shown) formed on an inner
surface of the first substrate 300, wherein cach of the
plurality of TFTs “T” may be disposed adjacent of each of
the plurality of the pixel regions “P.”

[0056] A plurality of first auxiliary electrodes 401 may be
formed on an inner surface of the second substrate 400 and
a first electrode 402 may be formed on the plurality of first
auxiliary electrodes 401. An emission layer 408 and a
plurality of second electrodes 410 may be sequentially
formed on the first electrode 402. In addition, a second
auxiliary electrode 412 may be simultaneously formed on
the first electrode 402 at the peripheral region “Peri” with the
plurality of second electrodes 410, wherein each of the
plurality of second electrodes 410 may be connected to a
drain electrode 302 of each TFT “T” through a first con-
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nection electrode 304. Since the first and second substrates
300 and 400 may be attached together after forming a
plurality of first connection electrodes 304, the plurality of
first connection electrodes 304 may contact the plurality of
second electrodes 410, respectively.

[0057] A first pad 306 may be formed on the inner surface
at the peripheral region “Peri” of the first substrate 300 and
a second connection electrode 308 may be formed on the
first pad 306. Accordingly, the second connection electrode
308 may be connected to the first electrode 402 through the
second auxiliary electrode 412 after attaching the first and
second substrates 300 and 400 together. The first pad 306
and the second connection electrode 308 may be disposed at
one side of the peripheral region “Peri” at an exterior of the
sealant 500.

[0058] Although not shown, the first pad 306 and the
second connection electrode 308 may be disposed at both
sides of the peripheral region “Peri.” In addition, the second
connection electrode 308 and/or the first pad 306 may have
a multiple layer structure to improve contact properties
between the second connection electrode 308 and the first

pad 306.

[0059] In FIG. 10, since the OELD device is a top
emission-type OELD device, a high aperture ratio may be
obtained. In addition, since an array pattern including a thin
film transistor and an organic emission layer may be inde-
pendently formed on an individual substrate, adverse effects
due to fabricating processes of the emission layer may be
prevented, and production yield is improved. Moreover,
since a second connection pattern may be formed at a
peripheral region to contact a first pad and a first electrode,
adverse effects due to signal distortion may be prevented,
and production yield is further improved.

[0060] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
organic electroluminescent display device and method of
fabricating an organic electroluminescent display device of
the present invention without departing 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 device, com-
prising:

first and second substrates facing and spaced apart from
each other, the first and second substrates having a
plurality of pixel regions and a peripheral region sur-
rounding the plurality of pixel regions;

a first pad disposed at the peripheral region on an inner
surface of the first substrate;

a driving thin film transistor disposed at each of the
plurality of pixel regions on the inner surface of the first
substrate, the driving thin film transistor including an
active layer, a gate electrode, and source and drain
electrodes;

a first connection electrode structure connected to the
drain electrode;
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a second connection electrode structure connected to the
first pad, the second connection electrode structure
being the same as the first connection electrode struc-
ture;

a first electrode on an entire inner surface of the second
substrate, the first electrode being connected to the
second connection electrode structure;

an organic emission layer on the first electrode;

a second electrode on the organic emission layer at each
of the plurality of pixel regions, the second electrode
being connected to the first connection electrode struc-
ture; and

asealant attaching the first and second substrates together.

2. The device according to claim 1, wherein the active
layer includes polycrystalline silicon.

3. The device according to claim 1, further comprising a
power line connected to the driving thin film transistor.

4. The device according to claim 3, further comprising a
storage capacitor connected to the gate electrode.

5. The device according to claim 1, wherein the first
electrode is an anode for injecting holes into the organic
emission layer, and the second electrode is a cathode for
injecting electrons into the organic emission layer.

6. The device according to claim 5, wherein the first
electrode includes one of indium-tin-oxide (ITO) and
indium-zinc-oxide (IZO).

7. The device according to claim 5, wherein the second
electrode includes one of calcium (Ca), aluminum (Al) and
magnesium (Mg).

8. The device according to claim 1, wherein the first pad
and the second connection electrode structure are disposed
at an interior of the sealant, and the first pad and the second
connection electrode structure are formed on at least one
side of the peripheral region.

9. The device according to claim 1, wherein the first pad
and the second connection electrode structure are disposed
at an exterior of the sealant, and the first pad and the second
connection electrode structure are formed on at least one
side of the peripheral region.

10. The device according to claim 1, further comprising a
plurality of first auxiliary electrodes between the first elec-
trode and the second substrate, wherein the plurality of first
auxiliary electrodes are disposed between the plurality of
pixel regions, and the plurality of first auxiliary electrodes
have lower resistance than the first electrode.

11. The device according to claim 1, further comprising a
second auxiliary electrode between the second connection
electrode structure and the first electrode, wherein layer
structure and materials of the second auxiliary electrode is
the same as the second electrode.

12. Amethod of fabricating an organic electroluminescent
device, comprising:

forming a first insulating layer on a first substrate having
a plurality of pixel regions and a peripheral region
surrounding the plurality of pixel regions;

forming an active layer on the first insulating layer at each
of the plurality of pixel regions, the active layer includ-
ing polycrystalline silicon and having source and drain
regions;

forming a second insulating layer on the active layer;
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forming a gate electrode on the second insulating layer
over the active layer;

forming a third insulating layer on the gate electrode, the
third insulating layer having a first contact hole expos-
ing the source region and a second contact hole expos-
ing the drain region;

forming source and drain electrodes and a first pad on the
third insulating layer, the source electrode being con-
nected to the source region through the first contact
hole, the drain electrode being connected to the drain
region through the second electrode, and the first pad
being disposed at the peripheral region;

forming a fourth insulating layer on the source and drain
electrodes and the first pad, the fourth insulating layer
having a third contact hole exposing the drain elec-
trode, and fourth and fifth contact holes exposing the
first pad,

forming first and second connection electrodes on the
fourth insulating layer, the first connection pattern
being connected to the drain electrode through third
contact hole, the second connection electrode being
connected to the first pad through the fourth contact
hole;

forming a first electrode on a second substrate having a
plurality of pixel regions and a peripheral region sur-
rounding the plurality of pixel regions;

forming an organic emission layer on the first electrode;

forming a second electrode on the organic emission layer
at each of the plurality of pixel regions; and

attaching the first and second substrates together with a
sealant material,

wherein the first connection electrode contacts the second
electrode, and the second connection electrode contacts
the first electrode.

13. The method according to claim 12, wherein the first
electrode is an anode for injecting holes into the organic
emission layer, and the second electrode is a cathode for
injecting electrons into the organic emission layer.

14. The method according to claim 13, wherein the first
electrode includes one of indium-tin-oxide (ITO) and
indium-zinc-oxide (IZO).

15. The method according to claim 13, wherein the second
¢lectrode includes one of caleium (Ca), aluminum (Al) and
magnesium (Mg).

16. The method according to claim 12, further compris-
ing:

forming a polycrystalline silicon pattern connected to the

gate electrode; and

forming a capacitor electrode over the polycrystalline
silicon pattern constituting a storage capacitor,

wherein the capacitor electrode is connected to the drain

electrode.

17. The method according to claim 12, wherein the first
pad and the second connection electrode are disposed at an
interior of the sealant, and the first pad and the second
connection electrode are formed on at least one side of the
peripheral region.
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18. The method according to claim 12, wherein the first
pad and the second connection electrode are disposed at an
exterior of the sealant material, and the first pad and the
second connection electrode are formed on at least one side
of the peripheral region.

19. The method according to claim 12, further comprising
forming a plurality of first auxiliary electrodes between the
first electrode and the second substrate, wherein the plurality
of first auxiliary electrodes are disposed between the plu-
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rality of pixel regions, and the plurality of first auxiliary
electrodes have lower resistance than the first electrode.

20. The method according to claim 12, further comprising
forming a second auxiliary electrode between the second
connection electrode and the first electrode, wherein the
second auxiliary electrode has the same layer structure and
the same materials as the second electrode.
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