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57) ABSTRACT
A dual panel type organic electroluminescent device
includes a first substrate having a first region and a second
region corresponding to a peripheral region of the first
region, TFTs formed in the first region, pad parts formed in
the second region, a second substrate attached to the first
substrate with a predetermined space therebetween, the
second substrate overlapping the first region and exposing
the second region of the first substrate, a first electrode, an
organic electroluminescent layer and a second electrode
formed on the second substrate facing the first substrate, a
first electrical connection pattern connecting the thin film

(22) Filed: Jun. 30, 2004 transistor with the second electrode, a second electrical
connection pattern connecting one of the pad parts with the
(30) Foreign Application Priority Data first electrode, a seal pattern disposed on edges of the first
and second substrates, and a dummy spacer disposed
Dec. 30, 2003 (KR) 099884/2003 between an image display region of the first region and the

Dec. 30,2003 (KR) 100680/2003  scal pattern.
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DUAL PANEL TYPE ORGANIC
ELECTROLUMINESCENT DEVICE AND METHOD
FOR FABRICATING THE SAME

[0001] The present application claims the benefit of
Korean Patent Application No. 099884/2003 filed in Korea
on Dec. 30, 2003 and Korean Patent Application No.
100680/2003 filed in Korea on Dec. 30, 2003, which are
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic elec-
troluminescent device and a method of fabricating the same,
and more particularly, to a dual panel type organic electrolu-
minescent device and method for fabricating the same that
include an array device having a thin film transistor and an
organic electroluminescent diode element formed on differ-
ent substrates.

[0004] 2. Discussion of the Related Art

[0005] In general, an organic electroluminescent device
(ELD), which is a type of flat panel display, emits light by
injecting electrons from a cathode and holes from an anode
into an emission layer, combining the electrons with the
holes, generating an exciton, and transitioning the exciton
from an excited state to a ground state. Unlike a liquid
crystal display (LCD) device, an additional light source is
not necessary for the organic ELD to emit light. Accord-
ingly, the organic ELD has a light weight, thin profile,
compact size, wide viewing angle, and high image contrast.
In addition, the organic ELD can operate using a DC low
voltage, thereby having low power consumption and fast
response time. Further, the organic ELD is an integrated
device and it has high endurance of external impacts and a
wide range of applications. Moreover, since fabricating an
organic ELD is a relatively simple process, an organic ELD
has a low production cost.

[0006] FIG. 1 is a schematic view of a unit pixel area of
an organic electroluminescent device according to the
related art. In FIG. 1, a scan line is formed along a first
direction. A signal line and a power supply line are formed
along a second direction perpendicular to the first direction
and crossing the scan line, thereby defining a pixel area. A
switching thin film transistor (TFT) Ts serving as an address-
ing element is formed at a crossing point of the scan line and
the signal line, and connects to a storage capacitance Cgr.
The switching TFT Ts controls voltage, and the storage
capacitance Cqr stores a current source.

[0007] In addition, a drive TFT T serving as a current
source element is connected between the switching TFT Ts
and the storage capacitance Cqp. One terminal of the drive
TFT Ty, is connected to the power supply line, and another
terminal is connected to an anode (+) electrode. The anode
electrode is connected with a cathode () electrode through
an electroluminescent diode “E” operating in a static current
driving method. The anode electrode and the cathode elec-
trode connected by the electroluminescent diode “E” con-
stitute an organic electroluminescent device.

[0008] As a signalis applied to a corresponding electrode
according to a selection signal, the gate of the switching TFT
Ts is turned on. Accordingly, a data signal passes through the
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gate of the switching TFT Ts and is applied to the drive TFT
Ty and the storage capacitance Cqr. As the gate of the drive
TFT Ty, is turned on, a current is applied from the power
supply line to the organic electroluminescent diode E
through the gate of the drive TFT Ty, thereby emitting light.
In addition, since an open degree of the drive TFT Tp, is
varied based on the data signal, a desired gray scale can be
displayed by controlling amount of current flowing through
the drive TFT Ty, Further, during a non-selected period, data
charged in the storage capacitance Cgp is continuously
applied to the drive TFT Ty, thereby allowing the organic
electroluminescent device to emit light until a next image
signal is applied.

[0009] FIGS. 2A to 2C are views illustrating an organic
electroluminescent device according to the related art. Spe-
cifically, FIG. 2A is a plane view of a panel, FIG. 2B is a
sectional view of the panel, and FIG. 2C is a sectional view
taken along Ilc-Ilc of FIG. 2A.

[0010] As shown in FIG. 2A, a panel includes a substrate
10 having a first region ha and a second region IIb enclosing
the first region ha. The first region Ila includes a first
sub-region Ilaa corresponding to an image display region,
and a second sub-region Ilab corresponding to a region
between the image display region and a seal pattern.
Although not shown, a plurality of gate lines, data lines,
power supply lines and the like defining a plurality of pixel
areas are formed within the first region Ila and an electrolu-
minescent device is included in each of the pixel areas.

[0011] In addition, first, second, third and fourth array
pads 20, 22, 24 and 26 are formed along four sides of the
substrate 10. The first array pad 20 is a group of gate pads
for applying a gate signal to the gate lines, the second array
pad 22 is a group of data pads for applying a data signal to
the data lines, the third array pad 24 is a group of power pads
for applying a Vdd signal to the power supply lines, and the
fourth array pad 26 is a ground pad to which a ground
current is applied. Further, the fourth array pad 26 is a circle
pattern and has a larger area than the first, second and third
array pads, 20, 22, and 24, due to an electrical characteristic
of a DC current applied to a common electrode array pad.

[0012] The first region ITa of the first substrate 10 is sealed
by an encapsulation substrate 30 and is shielded from the
exterior. The encapsulation substrate 30 is formed of a thin
passivation film, a glass substrate, or a plastic substrate.

[0013] The sectional view of FIG. 2B is shown centering
on the encapsulation structure, and omitting the pads. As
shown in FIG. 2B, a seal pattern 32 for sealing the first
region Ila of the first substrate 10 with the encapsulation
substrate 30 is formed on a peripheral portion enclosing the
first region Ila of the first substrate 10. The first region Ila
includes a plurality of pixel areas “P” and TFTs “T” formed
in the pixel areas “P.” The first region Ila also includes a first
electrode 12 connecting to the TFTs “T.” The first electrode
12 includes a transparent electrode material. An organic
electroluminescent layer 14 for emitting red (R), green (G)
and blue (B) color lights is formed on the first electrode 12.
A second electrode 16 is formed on an entire surface of the
organic electroluminescent layer 14 and functions as a
common electrode. The first and second electrodes 12 and
16, and the organic electroluminescent layer 14 interposed
between the first and second electrodes 12 and 16 constitute
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an organic electroluminescent diode element “E,” such that
the organic electroluminescent layer 14 emits light toward
the first electrode 12.

[0014] In FIG. 2C, the second eclectrode 16 receives
current applied through one of the array pads, 20, 22, 24 and
26 (shown in FIG. 2A). For example, the second electrode
16 electrically connects to the fourth array pad 26 in the
second sub-region Ilab. In other words, one end of the
second electrode 16 extends from the first sub-region Ilaa
into the second sub-region Ilab, and one end of the fourth
array pad 26 extends from the second region IIb into the
second sub-region Ilab.

[0015] Accordingly, the organic electroluminescent
device according to the related art is fabricated by forming
the array device and the organic electroluminescent diode
element on a substrate and attaching the substrate to the
encapsulation substrate and fabrication yields of the array
device and the organic electroluminescent diode element
determine an overall yield of the organic electroluminescent
device. Thus, even if the array device is formed without
defects but the organic electroluminescent diode element is
formed with a defect, e.g., foreign particles in the organic
electroluminescent layer, the organic electroluminescent
device panel would be defective, thereby reducing fabrica-
tion yield and increasing fabrication costs increases.

[0016] In addition, the above-described organic electrolu-
minescent device is classified as a lower luminescent way
because its luminescence depends on the transparency of the
electrode. Although the lower luminescent way device has
high stability and process freedom due to the encapsulation,
it has a small aperture ratio, thereby limiting its application
in high resolution products.

[0017] The upper luminescent way device has an easy
design, enhanced aperture ratio, and longer life span. How-
ever, in the related art upper luminescent way, since a
cathode is generally disposed on an organic electrolumines-
cent layer, specific materials are required and light trans-
missivity is limited, thereby lowering light efficiency. Also,
when a thin passivation film is formed to minimize the
lowering of light transmissivity, the related art upper lumi-
nescent way fails to sufficiently block exterior air.

SUMMARY OF THE INVENTION

[0018] Accordingly, the present invention is directed to a
device and a method of fabricating the same that substan-
tially obviate one or more of the problems due to limitations
and disadvantages of the related art.

[0019] An object of the present invention is to provide a
dual panel type organic electroluminescent device and a
method for fabricating the same that include an array device
having a thin film transistor and an organic electrolumines-
cent diode element formed on different substrates.

[0020] Another object of the present invention is to pro-
vide a pattern structure and a method of fabricating the same
that provide an electrical connection between an electrode of
an organic electroluminescent device and a pad formed on
an array substrate.

[0021] 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.

[0022] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, the dual panel type
organic electroluminescent device includes a first substrate
having a first region and a second region corresponding to a
peripheral region of the first region, a plurality of thin film
transistors formed in the first region, a plurality of pad parts
formed in the second region, a second substrate attached to
the first substrate with a predetermined space therebetween,
the second substrate overlapping the first region and expos-
ing the second region of the first substrate, a first electrode,
an organic electroluminescent layer and a second electrode
formed on a surface of the second substrate facing the first
substrate, a first electrical connection pattern connecting the
thin film transistor with the second electrode, a second
electrical connection pattern connecting one of the pad parts
with the first electrode, a seal pattern disposed on edges of
the first and second substrates, and a first dummy spacer
disposed between an image display region of the first region
and the seal pattern.

[0023] In another aspect, the method of fabricating a dual
panel type organic electroluminescent device includes form-
ing a plurality of thin film transistors and a plurality of pads
on a first substrate having a first region and a second region
surrounding the first region, the thin film transistors formed
in the first region, and the pads formed in a second region,
forming a first electrical connection pattern connecting to
the thin film transistor on the first substrate, forming a
plurality of dummy spacers in the first region, forming an
organic electroluminescent diode element on a second sub-
strate, and attaching the first substrate and the second
substrate in a direction that the first electrical connection
pattern and the dummy spacers of the first substrate face the
organic electroluminescent diode element of the second
substrate, wherein the organic electroluminescent diode ele-
ment connects to the first electrical connection pattern, and
auniform cell gap between the first substrate and the second
substrate is maintained by the dummy spacers.

[0024] In another aspect, the dual panel type organic
electroluminescent device includes first and second sub-
strates facing each other with a predetermined space ther-
ebetween, an image display region including a plurality of
pixel areas arranged in a matrix, each of the pixel areas
having a thin film transistor formed on an inner surface of
the first substrate, and an organic electroluminescent diode
element formed on an inner surface of the second substrate,
a first electrical connection pattern disposed within each of
the pixel areas of the image display region, connecting the
thin film transistor with the organic electroluminescent
diode element, a seal pattern formed on edges of the first and
second substrates, a plurality of first dummy spacers formed
in a region between the image display region and the seal
pattern, and a plurality of second dummy spacers formed
within the seal pattern.

[0025] 1In another aspect, the method of fabricating a dual
panel type organic electroluminescent device includes form-
ing an array device having a switching element in each of a
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plurality of sub-pixels on a first substrate, forming an
electrical connection pattern connecting to the switching
element, forming a first electrode of a transparent conductive
material on a second substrate, sequentially forming an
organic electroluminescent layer and a second electrode on
the first electrode in regions corresponding to the sub-pixels,
forming a seal pattern on an edge of one of the first and
second substrates, forming first dummy spacers in a region
in which the first and second substrates overlapping each
other and peripheral to an image display region, forming
second dummy spacers within the seal pattern, and attaching
the first substrate and the second substrate.

[0026] It 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

[0027] 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:

[0028] FIG. 1 is a schematic view of a unit pixel area of
an organic electroluminescent device according to the
related art;

[0029] FIGS. 2A to 2C are views illustrating an organic
electroluminescent device according to the related art;

[0030] FIG. 3 is a sectional view of an encapsulated dual
panel type organic electroluminescent device according to
an embodiment of the present invention,

[0031] FIG. 4A is a plane view of a panel according to
another embodiment of the present invention;

[0032] FIG. 4B is a sectional view of the panel of FIG. 4A
along IVe-IVg;
[0033] FIGS. 5A to 5C are views illustrating a method of

fabricating an organic electroluminescent device according
to yet another embodiment of the present invention;

[0034] FIG. 6 is a plane view of a dual panel type organic
electroluminescent device according to another embodiment
of the present invention,

[0035] FIG. 7 is a sectional view taken along III-IIT' of
FIG. 6; and
[0036] FIG. 8 is a flow diagram illustrating a method of

fabricating an organic electroluminescent device according
to another embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0037] Reference will now be made in detail to the pre-
ferred embodiments, examples of which are illustrated in the
accompanying drawings.

[0038] FIG. 3 is a sectional view of an encapsulated dual
panel type organic electroluminescent device according to
an embodiment of the present invention. In FIG. 3, an
organic electroluminescent device may include a first sub-
strate 110 and a second substrate 130 attached to each other
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by a seal pattern 140 with a predetermined space therebe-
tween. The seal pattern 140 may be formed along edges of
the first and second substrates 110 and 130.

[0039] An array device layer “A” including thin film
transistors “T” and first electrical connection patterns 120
connected to the TFTs “T” may be formed on the first
substrate 110. The first electrical connection patterns 120
may include a conductive material and may have a multi-
layer structure including an insulating material to increase
its thickness. The TFTs “T” may be inverted staggered type
TFTs including amorphous silicon. Each of the TFTs “T”
may include a gate electrode 112, a semiconductor layer 114,
a source electrode 116, and a drain electrode 118. In addi-
tion, each of the first electrical connection patterns 120 may
connect to the drain electrode 118, and the TFIs “T”
connected to the first electrical connection patterns 120 may
be drive thin film transistors.

[0040] A first electrode 132 may be formed on an entire
inner surface of the second substrate 130. An organic
electroluminescent layer 134 may be formed beneath the
first electrode 132 and may include red-color, green-color
and blue-color luminescent patterns (not shown) corre-
sponding to pixel areas “P”. A second electrode 136 may be
formed in each of the pixel areas “P” beneath the organic
electroluminescent layer 134. The first and second elec-
trodes 132 and 136, and the organic electroluminescent layer
134 interposed between the first and second electrodes 132
and 136 may constitute an organic electroluminescent diode
element “E.”

[0041] An uppermost surface of the first electrical con-
nection patterns 120 may contact a lower surface of the
second electrode 136, and a supply current from the TFT “T”
may be supplied to the second electrode 136 through the first
electrical connection pattern 120. As a result, although the
organic electroluminescent diode element “E” and the array
device layer “A” are formed on different substrates in the
dual panel type device, the organic electroluminescent diode
element “E” and the array device layer “A” still may be
electrically connected. Accordingly, the dual panel type
organic electroluminescent device of the above-described
embodiment employs the upper luminescent way and has an

upward luminescent direction 1, easy design, high aperture
ratio and high resolution.

[0042] FIG. 4A is a plane view of a panel according to an
embodiment of the present invention, and FIG. 4B is a
sectional view of the panel of FIG. 4A along [Ve-IVe. In
FIG. 4A, an organic electroluminescent device may include
a first substrate 210 and a second substrate 250 attached
facing each other by a seal pattern 260. The seal pattern 260
may be formed at edges of the first substrate 210 and the
second substrate 250 overlapping with each other. The first
substrate 210 may have a first region IVa and a second
region IVb enclosing the first region I1Va, and a second
substrate 250 may expose the second region IVb and overlap
the first region I'Va. In addition, the first region IVa may
include a first sub-region IVaa corresponding an image
display region and a second sub-region IVab corresponding
to a spacing region between the first sub-region IVaa and the
seal pattern 260.

[0043] A plurality of pixel areas “P” may be formed in the
first sub-region IVaa. In the first sub-region IVaa, first
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electrical connection patterns 230 for electrically connecting
the first substrate 210 and the second substrate 250 may be
formed.

[0044] In addition, first, second, third and fourth pads,
222,224,226, and 228, may be formed in the second region
IVb along four sides of the first substrate 210. The fourth pad
228 may extend to the second sub-region IVab and the fourth

pad 228 may electrically connect to the second substrate
250.

[0045] Further, a plurality of second electrical connection
patterns 232 may be formed in an overlapping region
between the fourth pad 228 and the second substrate 250 and
the second electrical connection patterns 232 may electri-
cally connect the fourth pad 228 and the second substrate
250. Dummy spacers 234 may be formed in the second
sub-region IVab for maintaining a uniform cell gap. The
plurality of second electrical connection patterns 232 and the
dummy spacers 234 may be formed in a matrix arrangement.

[0046] As shown in FIG. 4B, the first and second sub-
strates 210 and 250 may be disposed facing each other. An
array device layer A including a plurality of TFTs “T” may
be formed on the first substrate 210. Each of the TFTs “T”
may include a gate electrode 212, a semiconductor layer
214, a source electrode 216 and a drain electrode 218. The
first electrical connection patterns 230 may connect to the
drain electrodes 218 of the TFT “T” formed in the corre-
sponding pixel area “P.” In addition, the first and second
electrical connection patterns 230 and 232 may be formed of
a same material and may be formed at a same process.

[0047] A first electrode 252 may be formed on an inner
surface of the second substrate 250. The first electrode 252
may be formed within the first sub-region IVaa and may
have an end extending to the second sub-region IVab. The
first electrode 252 may function as a common electrode. An
organic electroluminescent layer 256 and a second electrode
258 may be sequentially stacked between a plurality of
barrier ribs 254 formed at boundary of the pixel areas “P”
beneath the first electrode 252. The first and second elec-
trodes 252 and 258, and the organic electroluminescent layer
256 interposed between the first and second electrodes 252
and 258 may constitute an organic electroluminescent diode
element “E.” The second electrode 258 may contact the first
electrical connection patterns 230. In addition, the first
electrode 252 may electrically connect to the fourth pad 228
through the second electrical connection pattern 232 in the
second sub-region IVab. Further, the dummy spacers 234
may be formed in the second sub-region [Vab for maintain-
ing a uniform cell gap between the first and second sub-
strates 210 and 250.

[0048] Accordingly, the dual panel type organic electrolu-
minescent device of the above-described embodiment
employs the upper luminescent way and has an upward
luminescent direction ft, easy design, high aperture ratio and
high resolution. In addition, the dummy spacers formed
between the first and second substrates 210 and 250 may
provide structural support and may prevent the first and
second substrates 210 and 250 from curving.

[0049] FIGS. 5A to 5C are views illustrating a method of
fabricating an organic electroluminescent device according
to yet another embodiment of the present invention. As
shown in FIG. 5A, a method of fabricating an organic
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electroluminescent device may include forming an array
device layer “A” on a first substrate 310. Forming the array
device layer “A” may include forming a plurality of TFTs
“T,” scan lines, signal lines, and power supply lines (not
shown) in a first sub-region Vaa of a first region Va. Each of
the TFTs “T” may be formed in each of pixel areas “P” and
may include a gate electrode 312, a semiconductor layer
314, a source ¢lectrode 316 and a drain electrode 318. In
addition, array pads 328 may be formed in a second sub-
region Vab of the first region Va and in a second region Vb.
The second region Vb may enclose the first region Va. The
first sub-region Vaa may correspond to an image display
region, and the second sub-region Vab may correspond to a
spacing region between the image display region and a seal
pattern region. Although not shown in detail, the array pad
328 may include four array pads disposed along four sides
of the second region Vb.

[0050] An insulating layer 329 having first and second
contact holes 319 and 327 partially exposing the drain
electrode 318 and the array pad 328, respectively, may be
formed covering the TFTs “T” and the array pad 328. Then,
a first electrical connection pattern 330 may be formed on
the insulating layer 329 and may contact the drain electrode
318 via the first contact holes 319. In addition, a second
electrical connection pattern 332 may be formed on the
insulating layer 329 and may contact the array pad via the
second contact hole 327. Further, a plurality of dummy
spacers 334 may be formed on the insulating layer 329 in the
second sub-region Vab.

[0051] The first and second electrical connection patterns
330 and 332, and the dummy spacers 334 may be formed of
a same material and may be formed in a same process step.
Alternatively, when the dummy spacers 334 are formed of
an insulating material, the first and second electrical con-
nection patterns 330 and 332 may be formed of an insulating
material and a metal material. Further, a seal pattern 360
may be formed enclosing the first region Va and formed in
a region between the second region Vb and the second
sub-region Vab.

[0052] In addition, a height of the second electrical con-
nection pattern 332 may be larger than a height of the first
electrical connection pattern 330 and may be smaller than a
height of the dummy spacers 334 to maintain a uniform cell
gap. Thus, the heights of the first electrical connection
pattern 330, the second electrical connection pattern 332,
and the dummy spacers 334 may be adjusted. Further, the
first electrical connection pattern 330, the second electrical
connection pattern 332, and the dummy spacers 334 may
have a tapered shape with a bottom width greater than a top
width. Thus, the widths of the first electrical connection
pattern 330, the second electrical connection pattern 332,
and the dummy spacers 334 may be adjusted.

[0053] As shown in FIG. 5B, the method of fabricating an
organic electroluminescent device also may include forming
an organic electroluminescent diode element “E” on a sec-
ond substrate 350. Forming the organic electroluminescent
diode element “E” may include forming a first electrode 352,
an organic electroluminescent layer 354, and a second
electrode 356. The second substrate 350 may include first
region Va, first sub-region Vaa, and second sub-region Vab
corresponding to the first substrate 310 (shown in FIG. 5A).
In addition, the first electrode 352 may be formed in the first
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sub-region Vaa and one end of the first electrode 352 may
extend into the second sub-region Vab. The first electrode
352 may function as a common electrode. Further, the
organic electroluminescent layer 354 and the second elec-
trode 356 may be formed in the first sub-region Vaa. The
organic electroluminescent layer 354 and the second elec-
trode 356 also may be patterned at boundaries of each of the
pixel areas “P” and may be divided by a plurality of barrier
ribs 357.

[0054] As shown in FIG. 5C, the method of fabricating an
organic electroluminescent device further may include
encapsulating the first and second substrates 310 and 350
formed as shown in FIGS. 5A and 5B using the seal pattern
360 as an adhesive. Encapsulating the first and second
substrates 310 and 350 may include arranging the first and
second substrates 310 and 350 facing each other, aligning
the first and second substrates, and applying pressure Pr. As
aresult, the first electrical connection pattern 330 formed on
the first substrate 310 may contact the second electrode 356,
and the second electrical connection pattern 332 may contact
the first electrode 310. In addition, the cell gap between the
first sub-region Vaa and the second sub-region Vab may be
maintained by the dummy spacers 334, thereby preventing
the first and second substrates 310 and 350 from being
curved due to the application of the pressure Pr.

[0055] FIG. 6 is a plane view of a dual panel type organic
electroluminescent device according to another embodiment
of the present invention. As shown in FIG. 6, an organic
electroluminescent device may include a first substrate 210
and a second substrate 250 attached and facing each other by
a scal pattern 660. The seal pattern 660 may be formed at
edges of the first substrate 210 and the second substrate 250
overlapping with each other. The first substrate 210 may
have a first region I'Va and a second region IVb enclosing the
first region IVa, and a second substrate 250 may expose the
second region IVb and overlap the first region IVa. In
addition, the first region [Va may include a first sub-region
IVaa corresponding to an image display region and a second
sub-region IVab corresponding to a spacing region between
the first sub-region [Vaa and the seal pattern 660.

[0056] A plurality of pixel arcas “P” may be formed in the
first sub-region IVaa. In the first sub-region I'Vaa, first
electrical connection patterns 230 for electrically connecting
the first substrate 210 and the second substrate 250 may be
formed. In addition, first, second, third and fourth pads, 222,
224, 226, and 228, may be formed in the second region IVb
along four sides of the first substrate 210. The fourth pad 228
may extend to the second sub-region IVab and the fourth pad
228 may electrically connect to the second substrate 250.
Further, a plurality of second electrical connection patterns
232 may be formed in an overlapping region between the
fourth pad 228 and the second substrate 250 and the second
electrical connection patterns 232 may electrically connect
the fourth pad 228 and the second substrate 250.

[0057] Moreover, a plurality of first dummy spacers 634
may be formed on a region between the first sub-region [Vaa
and the seal pattern 660. Also, a plurality of second dummy
spacers 635 (shown in FIG. 7) may be formed within the
seal pattern 660. The first and second dummy spacers may
be arranged in an aligned pattern or in a zigzag pattern.

[0058] FIG. 7 is a sectional view taken along III-IIT' of
FIG. 6. As shown in FIG. 7, the second dummy spacers 635
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and the seal pattern 660 may be formed interposed with each
other. Since the second dummy spacers 635 are formed
within the seal pattern 660, the seal pattern 660 may not
contain fiber glass therein. The density of the second dummy
spacers 635 may be higher than the density of the first
dummy spacers 634. In other words, the second dummy
spacers 635 formed within the seal pattern 660 may be
formed more densely than the first dummy spacers 634
formed on the region between the first sub-region I'Vaa and
the seal pattern 660. In addition, the second dummy spacers
635 may be formed less densely than the first electrical
connection patterns 230 formed within the first sub-region
IVaa.

[0059] In addition, the second dummy spacers 635 may
effectively block moisture. The second dummy spacers 635
also may be a more effective reinforcing member than the
fiber glass of the related art. Thus, by forming the dummy
spacers 634 and 635, a uniform spacing between the first
substrate 210 and the second substrate 250 may be main-
tained, especially in the first sub-region [Vaa. As a result,
unlike the related art, as a size of the organic electrolumi-
nescent device panel of the present invention increases,
display quality would not deteriorate.

[0060] FIG. 8 is a flow diagram illustrating a method of
fabricating an organic electroluminescent device according
to another embodiment of the present invention. As shown
in FIG. 8, at step ST1, an array device may be formed on a
first substrate, e.g., the first substrate 210 shown in FIGS.
4A, 4B and 6. The step ST1 may include forming a buffer
layer on a transparent substrate, forming a semiconductor
layer and a capacitor electrode on the buffer layer, forming
a gate electrode, a source electrode and a drain electrode on
the semiconductor layer, and forming a power electrode
connected with the source electrode on the capacitor elec-
trode. The array device may be formed in a matrix configu-
ration within an image display region.

[0061] In addition, the step ST1 may include forming first
and second electrical connection patterns, a seal pattern, and
dummy spacers. For example, the first and second electrical
connection patterns 230 and 232 (shown in FIGS. 4A, 4B
and 6), first and second dummy spacers 634 and 635 (shown
in FIG. 6), and a seal pattern 660 (shown in FIG. 6) may be
formed. More specifically, the first dummy spacers 634 may
be formed on a region between the image display region and
the seal pattern 660, and the second dummy spacers 635 may
be formed within the seal pattern 660.

[0062] At step ST2, a first electrode may be formed on a
second substrate, e.g., the second substrate 250 shown in
FIGS. 4A, 4B and 6. In the present invention, since the first
electrode for an organic electroluminescent diode is formed
directly on the transparent second substrate, more materials
become available for forming the first electrode and pro-
cesses can be performed more easily. For example, the first
electrode may be selected from the group consisting of
conductive materials having the transmissivity.

[0063] At step ST3, an organic electroluminescent layer
may be formed on the first electrode. The organic electrolu-
minescent layer may be made of a luminescent material
exhibiting red, green and blue colors, and a low polymer or
a high polymer, which injects or transfers electrons or holes.
At step ST4, a second electrode may be formed on the
organic electroluminescent layer.
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[0064] At step ST5, after steps ST1-ST4, the first and
second substrates may be electrically connected, e.g., using
the first and second electrical connection patterns 230 and
232 shown in FIGS. 4A, 4B and 6. Specifically, the drive
TFT formed on the first substrate may be electrically con-
nected to the organic electroluminescent diode formed on
the second substrate.

[0065] At ST6, the first and second substrates may be
encapsulated. In other words, the first and second substrates
210 and 250 may be attached to each other using the seal
pattern 260 shown in FIGS. 4A and 4B or the seal pattern
660 shown in FIG. 6. The step ST6 further may include
forming a space between the first and second substrates in a
nitrogen atmosphere. Since attaching the array substrate and
the organic electroluminescent diode substrate may be per-
formed after a test of each of the two substrates is completed,
panel product failure can be reduced and efficiency of
production management can be enhanced.

[0066] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. For instance, although the embodiments
of the present invention show and describe the TFT structure
using amorphous silicon, it will be apparent that a TFT
structure using polysilicon can be employed.

[0067] As described above, the dual panel type organic
electroluminescent device and the fabrication method
thereof according to the present invention has the following
effects:

[0068] First, since the array device and the organic elec-
troluminescent device are formed on different substrates,
production yield and efficiency of production management
increases and the life span of product also increases. Second,
since the organic electroluminescent device operates in an
upper luminescent way, design of a TFT is easy and a high
aperture ratio/high resolution is achieved.

[0069] Third, the cell gap between the substrates is main-
tained uniformly and the organic electroluminescent diode
element may be electrically connected to the array pad with
ease. Fourth, by employing dummy spacers, curving of the
substrates in the image display part and the seal pattern part
is prevented.

[0070] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the dual
panel type organic electroluminescent device and method
for fabricating the same of the present invention without
departing from the sprit or scope of the invention. Thus, it
is intended that the present invention covers the modifica-
tions and variations of this invention provided they come
within the scope of the appended claims and their equiva-
lents.

What is claimed is:
1. A dual panel type organic electroluminescent device,
comprising;

a first substrate having a first region and a second region
corresponding to a peripheral region of the first region;

a plurality of thin film transistors formed in the first
region;

a plurality of pad parts formed in the second region,
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a second substrate attached to the first substrate with a
predetermined space therebetween, the second sub-
strate overlapping the first region and exposing the
second region of the first substrate;

a first electrode, an organic electroluminescent layer and
a second electrode formed on a surface of the second
substrate facing the first substrate;

a first electrical connection pattern connecting the thin
film transistor with the second electrode;

a second electrical connection pattern connecting one of
the pad parts with the first electrode;

a seal pattern disposed on edges of the first and second
substrates; and

a first dummy spacer disposed between an image display

region of the first region and the seal pattern.

2. The dual panel type organic electroluminescent device
according to claim 1, wherein the first and second electrical
connection patterns include a same material.

3. The dual panel type organic electroluminescent device
according to claim 1, wherein the first electrical connection
pattern, the second electrical connection pattern, and the first
dummy spacer include a same material.

4. The dual panel type organic electroluminescent device
according to claim 1, wherein the first and second electrical
connection patterns are formed in a same process.

5. The dual panel type organic electroluminescent device
according to claim 1, wherein the first electrical connection
pattern, the second electrical connection pattern, and the first
dummy spacer are formed in a same process.

6. The dual panel type organic electroluminescent device
according to claim 1, wherein the first region comprises a
first sub-region corresponding to the image display region,
and a second sub-region corresponding to a region between
the image display region and a region in which the seal
pattern is formed, the second electrical connection pattern
and the first dummy spacer are formed in the second
sub-region.

7. The dual panel type organic electroluminescent device
according to claim 6, wherein the first electrode is formed in
the first sub-region and one end of the first electrode extends
in the second sub-region, the first electrode connecting to the
second electrical connection pattern in the second sub-
region.

8. The dual panel type organic electroluminescent device
according to claim 6, further comprising:

a second dummy spacer formed in the second region.

9. The dual type organic electroluminescent device
according to claim 8, wherein the second dummy spacer is
formed within the seal pattern, the second dummy spacer
and the seal pattern interposing each other.

10. The dual panel type organic electroluminescent device
according to claim 1, further comprising:

a gate line formed on the first substrate along a first
direction; and

a data line and a power line formed on the first substrate
along a second direction crossing the gate line, the
second direction being substantially perpendicular to
the first direction, wherein the thin film transistor
includes a switching thin film transistor formed at a
crossing point of the gate line and the data line, and a
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drive thin film transistor formed at a crossing point of
the gate line and the data line and connected with the
second electrode.

11. The dual panel type organic electroluminescent device
according to claim 10, wherein the second region includes
four sides, and the pad parts includes first, second, third and
fourth pads along the four sides, respectively.

12. The dual panel type organic electroluminescent device
according to claim 11, wherein the first pad connects to the
gate line, the second pad connects to the data line, the third
pad connects to the power line, and the fourth pad receives
a ground current.

13. The dual panel type organic electroluminescent device
according to claim 1, wherein the one pad connecting to the
second electrical connection extends into the first region to
contact the second electrical connection pattern and to
electrically connect to the first electrode via the second
electrical connection pattern.

14. A method of fabricating a dual panel type organic
electroluminescent device, comprising:

forming a plurality of thin film transistors and a plurality
of pads on a first substrate having a first region and a
second region surrounding the first region, the thin film
transistors formed in the first region, and the pads
formed in a second region;

forming a first electrical connection pattern connecting to
the thin film transistor on the first substrate;

forming a plurality of dummy spacers in the first region;

forming an organic electroluminescent diode element on
a second substrate; and

attaching the first substrate and the second substrate in a
direction that the first electrical connection pattern and
the dummy spacers of the first substrate face the
organic electroluminescent diode element of the second
substrate, wherein the organic electroluminescent diode
element connects to the first electrical connection pat-
tern, and a uniform cell gap between the first substrate
and the second substrate is maintained by the dummy
spacers.

15. The method according to claim 14, prior to attaching
the first substrate and the second substrate, further compris-
ing forming a seal pattern on one of the first and second
substrates at a position corresponding to a boundary between
the first and second regions.

16. The method according to claim 14, further comprising
forming a second electrical connection pattern connected to
one of the pads.

17. The method according to claim 16, wherein the steps
of forming the first electrical connection pattern, forming the
dummy spacer, and forming the second electrical connection
pattern include a same process.

18. The method according to claim 16, wherein the first
region of the first substrate includes a first sub-region
corresponding to an image display region, and a second
sub-region, the first electrical connection pattern is formed
in the first sub-region, the second electrical connection
pattern in formed in the second sub-region and the dummy
spacer is formed in the second sub-region.

19. The method according to claim 14, wherein in main-
taining the cell gap using the dummy spacers, the dummy
spacers maintain the cell gap of a region other than the
second electrical connection pattern.
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20. The method according to claim 14, wherein the step
of attaching the first and second substrates includes aligning
the first and second substrates such that the second substrate
overlaps the first region of the first substrate and exposes the
second region of the first substrate.

21. The method according to claim 14, wherein the first
region of the first substrate includes a first sub-region
corresponding to an image display region, and a second
sub-region, the organic electroluminescent diode element is
formed in a region of the second substrate corresponding to
the first sub-region, and the dummy spacer is formed in the
second sub-region.

22. The method according to claim 14, wherein the step
of forming the organic electroluminescent diode element
includes forming a first electrode, an organic electrolumi-
nescent layer, and a second electrode sequentially on the
second substrate.

23. The method according to claim 22, wherein the step
of attaching the first substrate and the second substrate
includes connecting the first electrical connection pattern
with the second electrode.

24. The method according to claim 22, further comprising
forming a second electrical connection pattern in the first
region on the first substrate, wherein the step of attaching the
first and second substrates includes connecting the second
electrical connection pattern with the first electrode.

25. The method according to claim 22, wherein the step
of forming the pads includes forming one of the pads
extending into the first region.

26. The method according to claim 25, further comprising
forming a second electrical connection pattern in the first
region connecting to the pad extending into the first region,
wherein the step of attaching the first and second substrates
includes connecting the first electrode with the pad extend-
ing into the first region via the second electrical connection
pattern.

27. The method according to claim 14, further compris-
ing:

forming a gate line on the first substrate along a first
direction; and

forming a data line and a power line on the first substrate
along a second direction crossing the gate line, the
second direction being substantially perpendicular to
the first direction, wherein the step of forming the thin
film transistor includes forming a switching thin film
transistor at a crossing point of the gate line and the
data line, and forming a drive thin film transistor at a
crossing point of the gate line and the data line.

28. The method according to claim 27, wherein the step
of forming the gate line and the step of forming the pads
include a same process.

29. A dual panel type organic electroluminescent device,
comprising:

first and second substrates facing each other with a
predetermined space therebetweer,

an image display region including a plurality of pixel
areas arranged in a matrix, each of the pixel areas
having a thin film transistor formed on an inner surface
of the first substrate, and an organic electroluminescent
diode element formed on an inner surface of the second
substrate;
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a first electrical connection pattern disposed within each
of the pixel areas of the image display region, connect-
ing the thin film transistor with the organic electrolu-
minescent diode element;

a seal pattern formed on edges of the first and second
substrates;

a plurality of first dummy spacers formed in a region
between the image display region and the seal pattern,
and

a plurality of second dummy spacers formed within the

seal pattern.

30. The dual panel type organic electroluminescent device
according to claim 29, wherein the first and second dummy
spacers are formed with different densities.

31. The dual panel type organic electroluminescent device
according to claim 30, wherein the second dummy spacers
are formed more densely than the first dummy spacers.

32. The dual panel type organic electroluminescent device
according to claim 29, wherein the electrical connection
pattern is formed more densely than the first and second
dummy spacers.

33. The dual panel type organic electroluminescent device
according to claim 29, wherein the seal pattern is made of a
sealant material not containing glass fiber.

34. A method of fabricating a dual panel type organic
electroluminescent device, comprising:

forming an array device having a switching element in
each of a plurality of sub-pixels on a first substrate;
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forming an electrical connection pattern connecting to the
switching element;

forming a first electrode of a transparent conductive
material on a second substrate;

sequentially forming an organic electroluminescent layer
and a second electrode on the first electrode in regions
corresponding to the sub-pixels;

forming a seal pattern on an edge of one of the first and
second substrates;

forming first dummy spacers in a region in which the first
and second substrates overlapping each other and
peripheral to an image display region;

forming second dummy spacers within the seal pattern,
and

attaching the first substrate and the second substrate.

35. The method according to claim 34, wherein the first
and second dummy spacers are formed with different den-
sities.

36. The method according to claim 35, wherein the second
dummy spacers are formed more densely than the first
dummy spacers.

37. The method according to claim 34, wherein the seal
pattern is made of a sealant material not containing glass
fiber.
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