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Description

[0001] The present invention relates to an organic
electroluminescent (EL) display device, and more par-
ticularly, to an organic electroluminescent display de-
vice having improved manufacturability, a substrate of
the same and a method of cutting the substrate.
[0002] Recently, much attention has been paid to
electroluminescent display devices as spontaneous
emission display devices because they have advanta-
geous features suitable for next generation display de-
vices, such as a wide viewing angle, a high contrast ratio
and a high response speed. Electroluminescent display
devices are classified into inorganic electroluminescent
display devices and organic electroluminescent display
devices according to materials to form emitter layers.
Organic electroluminescent display devices have good
luminance and a high response speed and are capable
of achieving full-color display.

[0003] Generally, an organic electroluminescent dis-
play device (to be abbreviated as an organic EL device,
hereinafter) is configured such that a positive electrode
layer with a predetermined pattern is formed on a glass
or other transparent substrate. Then, organic layers and
a negative electrode layer with a predetermined pattern
are sequentially stacked on the positive electrode layer
in a direction orthogonal to the positive electrode layer.
Here, the organic layers have a layered structure of a
hole transport layer, a light emitting layer and an electron
transport layer that are sequentially stacked, and these
layers are made from organic compounds.

[0004] Usable materials for the organic layers include
copper phthalocyanine (CuPc), N,N'-di(naphthalene-
1-yl)- N,N'-diphenyl-benzidine (NPB) and tris-8-hydrox-
yquinoline aluminum (Alg3).

[0005] In the above-described organic EL device,
where a drive voltage is applied to the positive electrode
and the negative electrode, holes from the positive elec-
trode negative electrode migrate to the light emitting lay-
er via the electron transport layer. The holes and the
electrons are recombined in the light emitting layer to
generate excitons. As the excitons are deactivated to a
ground state, fluorescent molecules of the light emitting
layer emit light, thereby forming an image. U.S. Patent
Nos. 6,452,576 and 6,390,874 disclose such organic EL
devices.

[0006] To mass produce organic EL devices, as
shownin FIG. 1, a plurality organic light emitting portions
(not shown) are formed on a large base panel 12 at a
predetermined interval. The respective organic light
emitting portions are encapsulated by encapsulation
caps 13, and first and second groups of electrodes 14
and 15 drawn out from at least one of each end of the
respective encapsulation caps 13 are patterned, there-
by manufacturing a substrate 10 having the organic EL
devices. The manufactured substrate 10 is cut at por-
tions between neighboring encapsulation caps 13,
thereby producing a plurality of individualized organic
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EL devices 11.

[0007] FIG. 2 shows a detailed diagram of the sub-
strate 10 shown in FIG. 1. As shown in FIG. 2, the first
and second groups of electrodes 14 and 15 are drawn
from one edge of each of the encapsulation caps 13
which encapsulate the respective organic light emitting
portions. The first and second groups of electrodes 14
and 15 apply voltages to positive and negative elec-
trodes (not shown) which constitute the organic light
emitting portions. A wide dead space 16 is provided be-
tween an end portion of electrode terminals of the first
and second groups of electrodes 14 and 15 and an edge
of an adjacent encapsulation cap 13, to then be easily
cut along a cutting line A1. Additionally, the substrate 10
is cut along another cutting line A2. Thus, the substrate
10 is partitioned into the plurality of organic EL devices
11. To remove the dead space 16, the partitioned organ-
ic EL devices 11 may be further cut along a cutting line
B, which lowers working efficiency, resulting in poor
manufacturability.

[0008] Patterns of the respective electrode terminals
of the first and second groups of electrodes 14 and 15
and the positive and negative electrodes connected
thereto are inspected whether they are short-circuited
or disconnected. In the substrate 10 of the organic EL
device shown in FIG. 2, the respective organic EL de-
vices obtained by primary cutting are individually in-
spected. However, individually inspecting the respective
organic EL devices lowers working efficiency, resulting
in poor manufacturability and requiring an increased
work force and inspection facility.

[0009] FIG. 3 shows another example of a substrate
30 of an organic EL device to illustrate an inspection
operation performed in terms of a unit substrate. First
and second groups of electrodes 34 and 35 are drawn
from respective one-side edges of encapsulation caps
33 which encapsulate a plurality of organic light emitting
layers (not shown) provided on a single base panel 32
at a predetermined interval.

[0010] A wide dead space area 37 is provided be-
tween end portions of electrode terminals of the first and
second groups of electrodes 34 and 35 and an edge of
an adjacent encapsulation cap 33, to then be cut along
a cutting line C1. Also, a common electrode 36a is
formed at an end portion of electrode terminals of the
first group of electrodes 34. The respective electrode
terminals are all electrically connected by the common
electrode 36a. A common electrode 36b is also provided
at an end portion of electrode terminals of the second
group of electrodes 35. After the organic EL devices are
inspected through the common electrodes 36a and 36b,
the substrate 30 is cut along cutting lines C1 and C2. To
eliminate the electrically connected state and remove
the dead space area 37, the substrate 30 is further cut
along a cutting line D in parallel with the common elec-
trodes 36a and 36b, thereby finally producing the indi-
vidualized organic EL devices 31. However, similar to
the substrate 10 of FIG. 2, the substrate 30 also requires
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an additional cutting operation to be partitioned into the
plurality of organic EL devices 31, which lowers a work-
ing efficiency and results in poor manufacturability.
[0011] Accordingly, it is an aspect of the present in-
vention to provide an organic EL device having first and
second groups of electrodes which minimize inspection
and cutting operations thereof, a substrate of the organ-
ic EL device and a cutting method of the substrate.
Therefore, the present organic EL device increases the
manufacturability thereof.

[0012] Additional aspects and advantages of the in-
vention will be set forth in part in the description which
follows and, in part, will be obvious from the description,
or may be learned by practice of the invention.

[0013] To achieve the above and/or other aspects of
the present invention, there is provided an organic EL
device comprising a substrate, an organic light emitting
portion which includes a positive electrode formed in a
predetermined pattern, an organic layer formed on the
positive electrode, and a negative electrode having a
predetermined pattern in a direction orthogonal with the
positive electrode, an encapsulation cap which encap-
sulates the organic light emitting portion, first and sec-
ond groups of electrodes which are drawn out from at
least one edge of the encapsulation cap and connected
to the positive and negative electrodes, respectively, to
drive the organic light emitting portion, and first and sec-
ond dummy electrodes formed at one side of the sub-
strate.

[0014] To achieve the above and/or other aspects of
the present invention, there is provided a substrate of
an organic EL device, the substrate comprising a single
transparent base panel, organic light emitting portions
formed on the base panel at a predetermined interval,
encapsulation caps which encapsulate the respective
organic light emitting portions, and first groups and sec-
ond groups of electrodes which drive the respective or-
ganic light emitting portions. Each pair of the first group
and second group of electrodes includes first and sec-
ond electrode terminals, respectively, which are drawn
out from one or more edges of a corresponding one of
the encapsulation caps, and first and second dummy
electrodes, respectively, which extend from the first and
second electrode terminals to a dead space between
the corresponding encapsulation cap and one or more
adjacent encapsulation caps, wherein ends of the first
and second dummy electrodes are patterned to be con-
nected to one or more adjacent organic light emitting
portions so as to inspect the substrate in terms of a unit
substrate whether the first and second electrode termi-
nal s are short-circuited or disconnected.

[0015] To achieve the above and/or other aspects of
the present invention, there is provided another sub-
strate of an organic EL device, the substrate comprising
a single transparent base panel, organic light emitting
portions formed on the base panel at a predetermined
interval, encapsulation caps which encapsulate the re-
spective organic light emitting portions, and first groups

10

15

20

25

30

35

40

45

50

55

and second groups of electrodes which drive the re-
spective organic light emitting portions. Each pair of first
group and second group of electrodes includes first and
second electrode terminals, respectively, which are
drawn out from one or more edges of a corresponding
one of the encapsulation caps, and first and second
dummy electrodes, respectively, which extend from the
firstand second electrode terminals to a dead space be-
tween the corresponding encapsulation cap and one or
more adjacent encapsulation caps.

[0016] To achieve the above and/or other aspects of
the presentinvention, there is provided still another sub-
strate of an organic EL device, the substrate comprising
a single base panel, organic EL devices formed on the
base panel at a predetermined interval so as to be par-
titioned into two or more areas, and first groups and sec-
ond groups of electrodes which drive the respective or-
ganic EL devices and include first and second electrode
terminals which are drawn out from the respective or-
ganic EL devices in a matrix type so as to sequentially
and electrically connect the first and second groups of
electrodes provided at each of the organic EL devices
in each area to first groups and second groups of elec-
trodes of adjacent organic EL devices, thereby allowing
an inspection by the first and second groups of elec-
trodes of the outermost organic EL devices in each area
whether the first and second groups of electrodes are
short-circuited or disconnected.

[0017] To achieve the above and/or other aspects of
the presentinvention, there is provided yet another sub-
strate, the substrate comprising a single base panel, or-
ganic EL devices formed on the base panel at a prede-
termined interval to form a matrix, groups of electrodes
which drive and are drawn out from the respective or-
ganic EL devices, groups of lead terminals which are
formed between the organic EL devices that are ar-
ranged in a line, and connected to corresponding ends
of the groups of electrodes so as to have each group of
lead terminals be connected to a corresponding group
of electrodes, and one or more groups of external ter-
minals which are provided for each area of the matrix,
wherein each group of external terminals is electrically
connected to the groups of lead terminals in a corre-
sponding area of the matrix, and includes inspecting ter-
minals at ends thereof.

[0018] To achieve the above and/or other aspects of
the present invention, there is provided a method of cut-
ting a substrate having organic EL devices, the method
comprising producing the substrate including forming
organic light emitting portions on a single transparent
base panel of the substrate at a predetermined interval,
fixing encapsulation caps to encapsulate the organic
light emitting portions onto the base panel, and pattern-
ing first and second groups of electrodes including first
and second electrode terminals drawn out from one or
more edges of each of the encapsulation caps to drive
the organic light emitting portions, and first and second
dummy electrodes extending from the first and second



5 EP 1 335 431 A2 6

electrode terminals into dead space areas between the
encapsulation caps and adjacent encapsulation caps,
and cutting a portion between each of the encapsulation
caps so as to partition the organic EL devices into a plu-
rality of unit organic EL devices.

[0019] In the present invention, the first and second
electrode terminals of the first and second groups of
electrodes can be inspected in terms of a substrate
whether they are short-circuited or disconnected. Also,
an organic EL device of the present invention has an
improved manufacturability because an additional cut-
ting operation to remove a dead space can be avoided.
[0020] These and/or other aspects and advantages of
the present invention will become apparent and more
readily appreciated from the following description of the
embodiments, taken in conjunction with the accompa-
nying drawings of which:

FIG. 1is a plan view of a substrate of a conventional
organic EL device;

FIG. 2 is a partial perspective view of FIG. 1;

FIG. 3 is a partial perspective view of another sub-
strate of a conventional organic EL device;

FIG. 4A is a partial perspective view of a substrate
of an organic EL device according to an embodi-
ment of the present invention;

FIG. 4B is a partially magnified view of FIG. 4A;
FIG. 5is a perspective view illustrating a unit organ-
ic EL device produced by cutting the substrate in
FIG. 4A;

FIG. 6A is a partial perspective view of a substrate
of an organic EL device according to another em-
bodiment of the present invention;

FIG. 6B is a partially magnified view of FIG. 6A;
FIG. 7 is a partial perspective view of a substrate of
an organic EL device according to yet another em-
bodiment of the present invention;

FIG. 8 is a partial perspective view of a substrate of
an organic EL device according to still another em-
bodiment of the present invention;

FIG. 9 is a plan view of the entire substrate of the
organic EL device shown in FIG. 8;

FIGS. 10A and 10B are partial plan views of sub-
strates of an organic EL device with different prod-
uct standards; and

FIG. 11 is a partial plan view of a substrate of an
organic EL device according to still yet another em-
bodiment of the present invention.

[0021] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements
throughout. The embodiments are described below in
order to explain the present invention by referring to the
figures.

[0022] FIG. 4A shows a partial perspective view of a
substrate of an organic EL device according to an em-

10

15

20

25

30

35

40

45

50

55

bodiment of the present invention. FIG. 4B shows a par-
tially magnified view of FIG. 4A.

[0023] Referringto FIG.4Aand FIG. 4B, the substrate
40 has a plurality of unit organic EL devices 41 which
are formed on a glass or other transparent base panel
42. The substrate 40 having the organic EL devices 41
is illustrated to show manufacturability by mass produc-
tion.

[0024] The unitorganic EL devices 41 include organic
light emitting portions (not shown). Each of the organic
light emitting portions comprises a positive electrode
formed in a predetermined pattern, an organic layer
formed on the positive electrode, and a negative elec-
trode having a predetermined pattern in a direction or-
thogonal with the positive electrode formed on the or-
ganic layer. The organic layer includes a hole transport
layer, an emitter layer and an electron transport layer,
which are sequentially stacked from a top surface of the
positive electrode and made of organic compounds.
[0025] The organic layer is greatly affected by mois-
ture and oxygen, which deteriorate characteristics of the
organic layer and induce a variety of problems. The
problems include an exfoliation of a negative electrode
and shortened life of the organic layer. To avoid these
problems, encapsulation caps 43 are used to encapsu-
late the respective organic light emitting portions.
[0026] First and second groups of electrodes 44 and
45 are drawn out in parallel from one edge of each of
the respective encapsulation caps 43 to then be pat-
terned. The firstand second groups of electrodes 44 and
45 apply voltages to the positive and negative elec-
trodes, respectively. The first group of electrodes 44 in-
cludes first electrode terminals 44a, and first dummy
electrodes 44b which extend from the first electrode ter-
minals 44a. A common electrode 46a is formed at an
end portion of the first dummy electrodes 44b. The com-
mon electrode 46a electrically connects the first dummy
electrodes 44b and the first electrode terminals 44a. The
second group of electrodes 45 includes second elec-
trode terminals 45a, and second dummy electrodes 45b
which extend from the second electrode terminals 45a.
A common electrode 46b is also formed at an end por-
tion of the second dummy electrodes 45b. The common
electrode 46b electrically connects the second dummy
electrodes 45b and the second electrode terminals 45a.
By forming the common electrodes 46a and 46b at the
first and second groups of electrodes 44 and 45, the first
and second electrode terminals 44a and 45a of the first
and second groups of electrodes 44 and 45 can be in-
spected whether they are short-circuited or disconnect-
ed, allowing an inspection in terms of a unit substrate.
Accordingly, an inspection time can be reduced, thereby
improving the inspection efficiency.

[0027] The first and second groups of electrodes 44
and 45 are patterned so as to extend toward corre-
sponding edges of encapsulation caps adjacent thereto,
thatis, into a dead space area 47. Accordingly, a narrow
space exists between the ends of the common elec-
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trodes 46a and 46b of the first and second dummy elec-
trodes 44b and 45b of the first and second groups of
electrodes 44 and 45, and an edge of the adjacent en-
capsulation cap 43. The first and second groups of elec-
trodes 44 and 45 are not electrically connected with the
positive and negative electrodes of the adjacent organic
light emitting portions.

[0028] After the substrate 40 of the organic EL device
having the above-described configuration is inspected
by the common electrodes 46a and 46b of the first and
second groups of electrodes 44 and 45, the substrate
40 is cut to be partitioned into the respective unit organic
EL devices 41 as follows.

[0029] The substrate 40 of the organic EL device is
cut at portions between the respective encapsulation
caps 43. The portions of the substrate 40, where the first
and second groups of electrodes 44 and 45 are pat-
terned, are provided between each of the first electrode
terminals 44a and the first dummy electrodes 44b, of the
first group of electrodes 44, and between each of the
second electrode terminals 45a and the second dummy
electrodes 45b, of the second group of electrodes 45.
[0030] Where the substrate 40 is cut along a cutting
line E1 shown in FIG. 4A, the first and second dummy
electrodes 44b and 45b and the common electrodes 46a
and 46b can be eliminated by a single cutting operation.
Accordingly, unlike the conventional substrate of the or-
ganic EL device shown in FIG. 3, in which further cutting
operations are performed to eliminate dead space are-
as, additional cutting operations are not required in the
present invention. Accordingly, a manufacturability of
the unit organic EL devices 41 is improved.

[0031] The cutting of the substrate 40 can be per-
formed by known cutting methods, such as using a glass
cutter, and by methods to be known. Cutting the sub-
strate 40 along the cutting lines E1 and E2 produces a
plurality of unit organic EL devices 41.

[0032] FIG. 5 shows a unit organic EL device 41 cut
in the above-described cutting manner. As shown in
FIG. 5, each of the unit organic EL devices 41 includes
an organic light emitting portion (not shown) and an en-
capsulation cap 43 which encapsulates the organic light
emitting portion. First and second electrode terminals
44a and 45a of the first and second groups of electrodes
44 and 45 are drawn out in parallel from an edge of the
encapsulation cap 43 to an edge of a cut panel 42 to
then be patterned. First and second dummy electrodes
44b and 45b and common electrodes 46a and 46b (from
an adjacent unit organic EL device) are cut and provided
at the other edge of the encapsulation cap 43. Whereas
the first and second electrode terminals 44a and 45a
patterned at an edge of the encapsulation cap 43 are
used to drive the organic light emitting portion, the first
and second dummy electrodes 44b and 45b provided at
the other edge of the encapsulation cap 43 are not used
to drive the organic light emitting portion.

[0033] FIG. 6A shows a partial perspective view of a
substrate 60 of an organic EL device according to an-
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other embodiment of the present invention. FIG. 6B is
a partially magnified view of FIG. 6A.

[0034] Inthe substrate 60 shownin FIG. 6A, a plurality
of organic light emitting portions (not shown) are provid-
ed on a large base panel 62 at a predetermined interval.
First and second groups of electrodes 64 and 65 are
drawn out in parallel from one edge of each of the re-
spective organic light emitting portions to then be pat-
terned up to a dead space area 66. The first and second
groups of electrodes 64 and 65 apply voltages to the
positive and negative electrodes, respectively. In more
detail, the first group of electrodes 64 includes first elec-
trode terminals 64a, and first dummy electrodes 64b
which extend from the first electrode terminals 64a to
then be electrically connected with a positive electrode
of an adjacent organic light emitting portion. The second
group of electrodes 65 includes second electrode termi-
nals 65a, and second dummy electrodes 65b which ex-
tend from the second electrode terminals 65a to then be
electrically connected with a negative electrode of the
adjacent organic light emitting portion. Thus, as the
above-described process is repeated, the organic light
emitting portions which are arranged on the base panel
62 in a row, in a direction in which the first and second
groups of electrodes 64 and 65 are drawn out, can be
sequentially and electrically connected. The electrically
connected organic light emitting portions are provided
on the base panel 62 in a plurality of rows.

[0035] In a state in which the first and second groups
of electrodes 64 and 65 are patterned on the organic
light emitting portions, the organic light emitting portions
are encapsulated by the encapsulation caps 63, thereby
completing the substrate 60 with a plurality of unit or-
ganic EL devices 61.

[0036] In the substrate 60 having the above-de-
scribed configuration, the organic light emitting portions
of each row are all electrically connected. Common
electrodes (not shown) may be formed at the first and
second dummy electrodes 64b and 65b of the first and
second groups of electrodes 64 and 65 provided at the
outermost organic light emitting portions. Thus, the or-
ganic light emitting portions of the same row can be in-
spected at once, thereby performing inspection more ef-
ficiently. Although an inspection by row is illustrated, it
is understood that an inspection can be performed in
terms of each group of electrodes constituting first or
second dummy electrodes. After the inspecting of the
substrate 60, the substrate 60 is cut to be partitioned
into the respective unit organic EL devices 61.

[0037] A cutting method of the substrate 60 will now
be described. Cutting portions of the substrate 60 are
portions between the encapsulation caps 63, that s, be-
tween each of the first electrode terminals 64a and the
first dummy electrodes 64b, of the first group of elec-
trodes 64, and between each of the second electrode
terminals 65a and the second dummy electrodes 65b,
of the second group of electrodes 65. Where the sub-
strate 60 is cut along a cutting line F1 shown in FIG. 6A,
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the first and second electrode terminals 64a and 65a
are provided at one edge of the encapsulation cap 63
to then be used to apply voltages to positive and nega-
tive electrodes of the respective organic light emitting
portion to drive the organic light emitting portion. How-
ever, the first and second dummy electrodes 64b and
65b, which are separated from the first and second elec-
trode terminals 64a and 65a, are provided at the other
edge of the adjacent encapsulation cap 63. The first and
second dummy electrodes 64b and 65b provided at the
other edge of the adjacent encapsulation cap 63 are not
used to apply voltages to positive and negative elec-
trodes of the adjacent organic light emitting portion to
drive the adjacent organic light emitting portion.

[0038] Cutting the substrate 60 once along the cutting
line F1 partitions a row of unit organic EL devices 61
and removes the dead space area 66. Cutting the sub-
strate 60 along the cutting lines F1 and F2 produces a
plurality of unit organic EL devices 61.

[0039] FIG. 7 shows a partial perspective view of a
substrate 70 of an organic EL device according to yet
another embodiment of the present invention.

[0040] In the substrate 70 shown in FIG. 7, a plurality
of organic light emitting portions (not shown) are provid-
ed on a large base panel 72 at a predetermined interval.
Encapsulation caps 73 are provided to encapsulate the
respective organic light emitting portions. A first group
of electrodes 74 are drawn out from one of four edges
of each of the encapsulation caps 73 in an X direction
to then be patterned. A second group of electrodes 75
are drawn out from an edge adjacent to the edge from
which the first group of electrodes 74 are drawn out in
a 'Y direction to then be patterned. The first and second
groups of electrodes 74 and 75 are electrically connect-
ed to positive and negative electrodes of the organic
light emitting portions to apply voltages thereto, respec-
tively.

[0041] The first and second groups of electrodes 74
and 75 include first and second electrode terminals 74a
and 75a, and first and second dummy electrodes 74b
and 75b which extend from the first and second elec-
trode terminals 74a and 75a, respectively. Similar to the
embodiment shown in FIGS. 4A-5, common electrodes
76a and 76b are formed at ends of the first and second
dummy electrodes 74b and 75b. The first and second
electrodes 74a and 75a and the first and second dummy
electrodes 74b and 75b are all electrically connected by
the common electrodes 76a and 76b. By providing the
common electrodes 76a and 76b at the first and second
groups of electrodes 74 and 75, the first and second
electrode terminals 74a and 75a of the first and second
groups of electrodes 74 and 75 can be inspected in
terms of a substrate whether they are short-circuited or
disconnected.

[0042] The first and second dummy electrodes 74b
and 75b of the first and second groups of electrodes 74
and 75 are patterned so as to extend toward respective
edges of encapsulation caps 73 adjacent thereto in X
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and Y directions, that is, into dead space areas 77 and
78. Accordingly, narrow spaces exist between the ends
of the common electrodes 76a and 76b and edges of
the adjacent encapsulation caps 73. The first and sec-
ond groups of electrodes 74 and 75 are not electrically
connected with positive and negative electrodes of the
adjacent organic light emitting portions.

[0043] After the substrate 70 having the above-de-
scribed configuration is inspected by the common elec-
trodes 76a and 76b of the first and second groups of
electrodes 74 and 75, the substrate 70 is cut to be par-
titioned into the respective unit organic EL devices 71
as follows.

[0044] The substrate 70 having unit the organic EL
devices 71 is cut at portions where the first and second
groups of electrodes 74 and 75 are patterned. That is,
cutting portions of the substrate 70 are provided be-
tween each of the first electrode terminals 74a and the
first dummy electrodes 74b, of the first group of elec-
trodes 74, and between each of the second electrode
terminals 75a and the second dummy electrodes 75b,
of the second group of electrodes 75.

[0045] Where the substrate 70 is cut along cutting
lines G1 and G2 shown in FIG. 7, the first and second
dummy electrodes 74b and 75b and the common elec-
trodes 76a and 76b can be eliminated by a single cutting
operation. Accordingly, the electrically connected states
of the common electrodes 76a and 76b can be eliminat-
ed and the dead space areas 77 and 78 can be removed
at the same time.

[0046] FIG. 8 shows a partial perspective view of a
substrate 80 of an organic EL device according to still
another embodiment of the present invention.

In the substrate 80 shown in FIG. 8, a plurality of organic
light emitting portions (not shown) are provided on a sin-
gle large base panel 82 at a predetermined interval. A
first group of electrodes 84 are drawn out from one of
four edges of each of the organic light emitting portions
in an X direction to then be patterned up to a dead space
area 86. A second group of electrodes 85 are drawn out
from an edge adjacent to the edge, from which the first
group of electrodes 84 are drawn out, in a Y direction to
then be patterned up to a dead space area 87. The first
and second groups of electrodes 84 and 85 include first
and second electrode terminals 84a and 85a, first dum-
my electrodes 84b which extend from the first electrode
terminals 84a to be electrically connected with a positive
electrode of an adjacent organic light emitting portion in
the X direction, and second dummy electrodes 85b
which extend from the second electrode terminals 85a
to be electrically connected with a negative electrode of
an adjacent organic light emitting portion in the Y direc-
tion. Thus, the organic light emitting portions that are
arranged on the base panel 82 in a column, in a direction
in which the first group of electrodes 84 are drawn out,
that is, in the X direction, can be sequentially and elec-
trically connected. Furthermore, the organic light emit-
ting portions, which are all electrically connected, are
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provided on the base panel 82 in a row in a direction in
which the second group of electrodes 85 are drawn out,
that is, in the Y direction.

[0047] In a state in which the first and second groups
of electrodes 84 and 85 are patterned on the organic
light emitting portions, the organic light emitting portions
are encapsulated by the encapsulation caps 83, thereby
completing the substrate 80 with a plurality of unit or-
ganic EL devices 81.

[0048] In the substrate 80 having the above-de-
scribed configuration, the organic light emitting portions
of the same column or row are all electrically connected.
Common electrodes (not shown) may be formed at the
first and second dummy electrodes 84b and 85b of the
first and second groups of electrodes 84 and 85 provid-
ed at the outermost organic light emitting portions. Thus,
the organic light emitting portions of the same column
or row can be inspected at once, thereby efficiently per-
forming an inspection, which will be further described in
detail with reference to FIGS. 9 through 10B.

[0049] Afterinspecting the substrate 80, the substrate
80 is cut to be partitioned into the respective unit organic
EL devices 81. Cutting portions of the substrate 80 are
portions between the encapsulation caps 83, that is, be-
tween each of the first electrode terminals 84a and the
first dummy electrodes 84b, of the first group of elec-
trodes 84, and between each of the second electrode
terminals 85a and the second dummy electrodes 85b,
of the second group of electrodes 85. Where the sub-
strate 80 having the unit organic EL devices 81 is cut
along cutting lines H1 and H2 shown in FIG. 8, the unit
organic EL devices 81 can be partitioned and the dead
space areas 86 and 87 can be removed by a single cut-
ting operation. Therefore, unlike the conventional sub-
strate of the organic EL device, in which further cutting
operations are necessarily performed to eliminate dead
space areas, additional cutting operations are not re-
quired by the substrate 80 of the organic EL device of
the present invention. Accordingly, a manufacturability
of the unit organic E1 devices 81 is improved.

[0050] FIG. 9 illustrates an exemplary inspection
method of an overall substrate of the organic EL device
shown in FIG. 8, wherein like reference numerals refer
to the like elements throughout.

[0051] In the substrate 80 shown in FIG. 9, a plurality
of organic EL devices 81 are provided on a large single
base panel 82 at a predetermined interval in a matrix
type manner. A first group of electrodes 84 are drawn
out from each of the organic EL devices 81 in a row di-
rection, and a second group of electrodes 85 are drawn
out in a column direction so as to be orthogonal to the
first group of electrodes 84. The organic EL devices 81
are partitioned into four areas I, Il, lll and 1V along lines
J1and J2. In each of the respective partitioned areas |,
II, Illand 1V, the respective ends of the first group of elec-
trodes 84 drawn out from each of the organic EL devices
81 are electrically connected to the first group of elec-
trodes 84 provided at opposite adjacent organic EL de-
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vices 81. Likewise, the respective ends of the second
group of electrodes 85 drawn out from each of the or-
ganic EL devices 81 are electrically connected to the
second group of electrodes 85 provided at opposite ad-
jacent organic EL devices 81. In such a manner, the or-
ganic EL devices 81 arranged on the base panel 82 in
arow direction are sequentially and electrically connect-
ed along a lead direction of the first group of sequentially
and electrically connected along a lead direction of the
first group of electrodes 84. Also, the organic EL devices
81 arranged on the base panel 82 in a column direction
are sequentially and electrically connected along a lead
direction of the second group of electrodes 85. The or-
ganic EL devices positioned at opposite sides with re-
spect to the J1 and J2 lines by which the respective ar-
eas |, Il, lll and IV are partitioned, are not electrically
connected to each other by the first and second groups
of electrodes 84 and 85.

[0052] In the respective areas |, II, Il and 1V, the first
and second groups of electrodes 84 and 85 are drawn
out from the outermost organic EL devices 81 at the pe-
riphery 82a of the base panel 82.

[0053] Asdescribed above, the organic EL devices 81
of the same column or row in each of the respective ar-
eas |, I, lll and IV can be inspected at once by the first
and second groups of electrodes 84 and 85 positioned
at the periphery 82a of the base panel 82.

[0054] Although the substrate 80 partitioned into four
areas is illustrated above, it is understood that a parti-
tioning into two or more areas, other than the four areas,
may be performed. That is, the organic EL devices 81
according to the present invention can be partitioned in-
to two or more areas, and multiple organic EL devices
in each partitioned area can be inspected at once.
[0055] In the plurality of organic EL devices 81 pro-
vided on the large single base panel 82, where the first
and second groups of electrodes 84 and 85 are sequen-
tially and electrically connected to those in adjacent or-
ganic EL devices along each column and row, the entire
length of the first and second groups of electrodes 84
and 85 are considerable. In such a case, a line resist-
ance may increase or a disconnection may occur to the
firstand second groups of electrodes 84 and 85, making
an accurate inspection thereof impossible. Therefore,
according to the present invention, an accurate inspec-
tion can be performed by partitioning the substrate 80
of the organic EL device into two or more areas.
[0056] FIGS. 10A and 10B show partial plan views of
substrates of an organic EL device with different product
standards. In a substrate 90 shown in FIG. 10A, a plu-
rality of organic EL devices 91 are provided on a large
single base panel 92 at a predetermined interval in a
matrix type manner. First and second groups of elec-
trodes 93 and 94 are drawn out from outermost organic
EL devices on the base panel 92 to the periphery 92a
of the base panel 92. Ends of the first and second groups
of electrodes 93 and 94 drawn out in the above-de-
scribed manner are connected to inspection terminals
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96 provided at the periphery 92a of the base panel 92
via extending parts 95.

[0057] The inspection terminals 96 are formed at pre-
determined pitches, and the respective organic EL de-
vices 91 provided on the base panel 92 in a matrix type
manner are simultaneously inspected by inspecting the
inspection terminals 96.

[0058] Referring to FIG. 10B, similar to the substrate
90 shown in FIG. 10A, in a substrate 100, a plurality of
organic EL devices 101 are provided on a large single
base panel 102 at a predetermined interval in a matrix
type manner. First and second groups of electrodes 103
and 104 are drawn out from outermost organic EL de-
vices on the base panel 102 to the periphery 102a of the
base panel 102. Ends of the first and second groups of
electrodes 103 and 103 drawn out in the above-de-
scribed manner are connected to inspection terminals
106 provided at the periphery 102a of the base panel
102 via extending parts 105.

[0059] According to an aspect of the present inven-
tion, although the organic devices 101 have a different
dimension (product standard) as compared to the de-
vices 91 of FIG. 10A, the inspection terminals 106 are
formed at the same pitch as the inspection terminals 96
provided on the substrate 90 shown in FIG. 10A. Ac-
cordingly, the extending parts 105 are formed from the
ends of the first and second groups of electrodes 103
and 104 to the inspection terminals 106 in a predeter-
mined pattern.

[0060] As described above, since the pitches and lo-
cations of the inspection terminals 96 and 106 are made
the same irrespective of the product standards of the
respective organic EL devices 91 and 101, it is not nec-
essary to replace the inspection devices according to
the product standards, thereby reducing the inspection
cost.

[0061] FIG. 11 shows a partial plan view of a substrate
110 of an organic EL device according to still yet another
embodiment of the present invention.

[0062] The substrate 110 shown in FIG. 11 includes a
plurality of organic EL devices 111 formed on a single
base panel 112 in a matrix type manner. Here, the or-
ganic EL devices 111 are, for example, an active matrix
drive type. A group of electrodes 113 are drawn out from
each of the organic EL devices 111. In other words, the
group of electrodes 113 are formed in the same pattern
at the same location in view of one side of each organic
EL device 111. Connection parts 114 are formed at the
respective ends drawn out from the group of electrodes
113.

[0063] Groups of lead terminals 115 are continuously
formed between each of the respective organic EL de-
vices 111. That is, groups of lead terminals 115 are pro-
vided between a group of organic EL devices 111 ar-
ranged in a line and another group of organic EL devices
111 arranged in another adjacent line.

[0064] Each group of lead terminals 115 includes a
plurality of lead wires 115a. In each organic EL device
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111, the number of the lead wires 115a is the same as
that of the connection parts 114 of the group of elec-
trodes 113. Thus, the lead wires 115a are connected to
the connection parts 114 one by one, respectively.
[0065] Ends of the provided groups of lead terminals
115 are connected to groups of external terminals 116
(FIG. 11 illustrates a group of external terminals 116 for
a partitioned area of the substrate 110). Each group of
external terminals 116 includes a plurality of terminal
wires 116a. The number of the terminal wires 116a is
the same as that of the lead wires 115a of the group of
lead terminals 115. Thus, the terminal wires 116a are
connected to the lead wires 115a one by one, respec-
tively. The groups of lead terminals 115 are all electri-
cally connected to the groups of external terminals 116.
[0066] An inspection terminal 117 is formed at each
terminal wire 116a of each group of external terminals
116, thereby allowing an inspection of whether the
groups of electrodes 113 are short-circuited or discon-
nected. Additionally, the inspection can be performed by
connecting an external scanner (not shown) through the
inspecting terminal 117. In this case, an operation state
of an organic EL device can be checked.

[0067] Since the substrate 110 having the unit organic
EL devices 111 is constructed as described above, in-
spection can be performed in terms of a unit substrate,
thereby improving the inspection efficiency. After in-
specting the substrate 110, the substrate 110 is cut to
be partitioned into the respective unit organic EL devic-
es 111.

[0068] As described above, according to the present
invention, first and second electrode terminals of first
and second groups of electrodes can be inspected in
terms of a substrate whether they are short-circuited or
disconnected. Also, an additional cutting operation to re-
move a dead space, where patterns of the first and sec-
ond groups of electrodes are formed, can be avoided,
thereby improving the mass manufacturability of an or-
ganic EL device.

[0069] Although a few embodiments of the presentin-
vention have been shown and described, it will be ap-
preciated by those skilled in the art that changes may
be made in these embodiments without departing from
the principles and spirit of the invention, the scope of
which is defined in the appended claims and their equiv-
alents.

Claims
1. A substrate of an organic EL device comprising:

a single transparent base panel;

organic light emitting portions formed on the
base panel at a predetermined interval;
encapsulation caps which encapsulate the re-
spective organic light emitting portions; and
first groups and second groups of electrodes
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which drive the respective organic light emitting
portions, wherein each pair of first group and
second group of electrodes includes:

first and second electrode terminals, re-
spectively, which are drawn out from one
or more edges of a corresponding one of
the encapsulation caps, and

firstand second dummy electrodes, respective-
ly, which extend from the first and second elec-
trode terminals to a dead space between the
corresponding encapsulation cap and one or
more adjacent encapsulation caps.

The substrate according to claim 1, further compris-
ing a single cutting portion which is provided be-
tween each of the encapsulation caps so as to re-
move the first and second dummy electrodes and
the dead space between the encapsulation caps.

A substrate of an organic EL device according to
claim 1 or 2 wherein ends of the first and second
dummy electrodes are patterned to be connected
to one or more adjacent organic light emitting por-
tions so as to inspect the substrate in terms of a unit
substrate whether the first and second electrode
terminal s are short-circuited or disconnected.

The substrate according to claim 3, further compris-
ing a single cutting portion which is provided be-
tween each of the encapsulation caps so as to sep-
arate the first and second dummy electrodes from
the one or more adjacent organic light emitting por-
tions, and individualize organic El devices of the
substrate into a plurality of unit organic El devices.

The substrate according to claim 3 or 4, wherein the
first group and second group of electrodes are
drawn out from one edge of the corresponding en-
capsulation cap to electrically connect all the organ-
ic light emitting portions arranged in a line.

The substrate according to any of claims 1 to 4,
wherein the first group of electrodes are drawn out
from at least one among four edges of the corre-
sponding encapsulation cap and the second group
of electrodes are drawn from another edge adjacent
to the one edge of the corresponding encapsulation
cap so as to electrically connect the organic light
emitting portions arranged along the same row and
column.

The substrate according to any preceding claim,
further comprising common electrodes which are
formed at end portions of the first and second dum-
my electrodes of the outermost organic light emit-
ting portions on the base panel.
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10.

1.

12.

The substrate according to claim 1, wherein the first
group and second group of electrodes are drawn
out from at least one edge of the corresponding en-
capsulation cap in parallel.

The substrate according to any preceding claim,
wherein the first group of electrodes are drawn out
from at least one among four edges of the corre-
sponding encapsulation cap and the second group
of electrodes are drawn from another edge adjacent
to the one edge of the corresponding encapsulation
cap from which the first group of electrodes are
drawn out.

An organic electroluminescent display (EL) device
comprising:

a substrate;
an organic light emitting portion which includes:

a positive electrode formed in a predeter-
mined pattern,

an organic layer formed on the positive
electrode, and

a negative electrode having a predeter-
mined pattern in a direction orthogonal to
the positive electrode;

an encapsulation cap which encapsulates the
organic light emitting portion;

firstand second groups of electrodes which are
drawn out from at least one edge of the encap-
sulation cap and connected to the positive and
negative electrodes, respectively, to drive the
organic light emitting portion; and

first and second dummy electrodes formed at
one side of the substrate.

The organic EL device according to claim 10,
wherein the first and second dummy electrodes are
separated from first and second groups of elec-
trodes of an adjacent organic EL device with one
cutting operation.

A method of cutting a substrate having organic EL
devices, the method comprising:

producing the substrate including:

forming organic light emitting portions on a
single transparent base panel of the sub-
strate at a predetermined interval,

fixing encapsulation caps to encapsulate
the organic light emitting portions onto the
base panel, and

patterning first and second groups of elec-
trodes including first and second electrode
terminals drawn out from one or more edg-
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15.
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es of each of the encapsulation caps to
drive the organic light emitting portions,
and first and second dummy electrodes ex-
tending from the first and second electrode
terminals into dead space areas between
the encapsulation caps and adjacent en-
capsulation caps; and

cutting a portion between each of the encapsu-
lation caps so as to partition the organic EL de-
vices into a plurality of unit organic EL devices.

The method according to claim 12, wherein the cut-
ting of the portion comprises cutting an area be-
tween each of the first electrode terminals and the
first dummy electrodes of the first group of elec-
trodes, and between each of the second electrode
terminals and the second dummy electrodes of the
second group of electrodes, so as to remove the
first and second dummy electrodes and the dead
space areas.

A substrate of an organic EL device comprising:

a single base panel;

organic EL devices formed on the base panel
at a predetermined interval so as to be parti-
tioned into two or more areas; and

first groups and second groups of electrodes
which drive the respective organic EL devices
and include first and second electrode termi-
nals which are drawn out from the respective
organic EL devices in a matrix type so as to se-
quentially and electrically connect the first
group and second group of electrodes provided
at each of the organic EL devices in each area
to first groups and second groups of electrodes
of adjacent organic EL devices, thereby allow-
ing an inspection by the first and second groups
of electrodes of the outermost organic EL de-
vices in each area whether the first and second
groups of electrodes are short-circuited or dis-
connected.

The substrate according to claim 14, further com-
prising inspecting terminals which are provided at a
periphery of the base panel and connected to the
first and second groups of electrodes drawn out
from the outermost organic EL devices on the base
panel.

The substrate according to claim 15, wherein the
inspecting terminals are formed at the same pitch
irrespective of a product standard of the organic EL
device.

A substrate comprising:
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18.

19.

20.

21,

18

a single base panel;

organic EL devices formed on the base panel
at a predetermined interval to form a matrix;
groups of electrodes which drive and are drawn
out from the respective organic EL devices;
groups of lead terminals which are formed be-
tween the organic EL devices that are arranged
in a line, and connected to corresponding ends
of the groups of electrodes so as to have each
group of lead terminals be connected to a cor-
responding group of electrodes; and

one or more groups of external terminals which
are provided for each area of the matrix, where-
in each group of external terminals is electrical-
ly connected to the groups of lead terminals in
a corresponding area of the matrix, and in-
cludes inspecting terminals at ends thereof.

A method of providing a substrate of an organic EL
device, the method comprising:

forming organic light emitting portions on a
base panel of the substrate at a predetermined
interval;

fixing encapsulation caps to encapsulate the
organic light emitting portions onto the base
panel; and

patterning first groups and second groups of
electrodes including first and second electrode
terminals drawn out from one or more edges of
each of the encapsulation caps to drive the or-
ganic light emitting portions, and first and sec-
ond dummy electrodes extending from the first
and second electrode terminals into dead
space areas between the encapsulation caps
and adjacent encapsulation caps.

The method according to claim 18, wherein the pat-
terning of the first groups and second groups of
electrodes includes patterning the first and second
dummy electrodes to be connected to one or more
adjacent organic light emitting portions so as to in-
spect the substrate in terms of a unit substrate
whether the first and second electrode terminals are
short-circuited or disconnected.

The method according to claim 18 or 19, further
comprising forming common electrodes at end por-
tions of the first and second dummy electrodes so
as to inspect the substrate in terms of a unit sub-
strate whether the first and second electrode termi-
nals are short-circuited or disconnected.

The method according to claim 18, 19 or 20, where-
in the patterning of the first groups and second
groups of electrodes includes forming a single cut-
ting portion between the each of the encapsulation
caps so as to remove the first and second dummy
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electrodes and the dead space areas by removing
the cutting portion.
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