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(54) ORGANIC LIGHT EMITTING DISPLAY DEVICE AND METHOD OF MANUFACTURING THE

SAME

(57)  An organic light emitting display device is dis-
closed, which comprises an anode electrode (200) pro-
videdin a light emitting area on a substrate (100) provided
with a plurality of pixels, each of which includes a light
emitting area and a transmissive area; an organic light
emitting layer (240) provided on the anode electrode; a
cathode electrode (250) provided on the organic light

emitting layer; an auxiliary electrode (210, 190) connect-
ed with the cathode electrode; and a connection elec-
trode (185) connected with the anode electrode and pro-
vided in the transmissive area of the substrate, wherein
the connection electrode is made of a transparent mate-
rial.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The presentinvention relates to an organic light
emitting display device, and more particularly, to a top
emission type organic light emitting display device and
a method of manufacturing the same.

Discussion of the Related Art

[0002] An organic light emitting display (OLED) device
is a self light emitting display device, and has low power
consumption, a fast response speed, high light emission
efficiency, high luminance and a broad viewing angle.
[0003] The organic light emitting display (OLED) de-
vice is categorized into a top emission type and a bottom
emission type depending on a direction to which light
emitted through an organic light emitting diode is trans-
mitted. In the bottom emission type organic light emitting
display device, since a circuit element is disposed be-
tween a light emitting layer and an image display surface,
a problem occurs in that an aperture ratio is deteriorated
due to the circuit element. On the other hand, the top
emission type organic light emitting display device has
an advantage in that an aperture ratio is improved be-
cause a circuit element is not disposed between a light
emitting layer and an image display surface.

[0004] FIG. 1is a brief cross-sectional view illustrating
a top emission type organic light emitting display device
of the related art.

[0005] As shown in FIG. 1, a thin film transistor layer
T, a passivation layer 20, a first planarization layer 31, a
second planarization layer 32, a first anode electrode 40,
a second anode electrode 60, a first auxiliary electrode
50, a second auxiliary electrode 70, a bank 80, a partition
wall 92, an organic light emitting layer 94, and a cathode
electrode 96 are formed in an active area AA on a sub-
strate 10.

[0006] Thethinfilmtransistorlayer T includes an active
layer 11, a gate insulating film 12, a gate electrode 13,
an interlayer dielectric 14, a source electrode 15, and a
drain electrode 16.

[0007] The first anode electrode 40 and the first auxil-
iary electrode 50 are formed on the first planarization
layer 31, and the second anode electrode 60 and the
second auxiliary electrode 70 are formed on the second
planarization layer 32. The first auxiliary electrode 50
serves to reduce resistance of the cathode electrode 96
together with the second auxiliary electrode 70.

[0008] The bank 80 is formed on the second anode
electrode 60 and the second auxiliary electrode 70 to
define a pixel area, the organic light emitting layer 94 is
formed within the pixel area defined by the bank 80, and
the cathode electrode 96 is formed on the organic light
emitting layer 94.
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[0009] The partition wall 92 is formed on the second
auxiliary electrode 70. The partition wall 92 is spaced
apart from the bank 80 at a predetermined distance, and
the second auxiliary electrode 70 is connected with the
cathode electrode 96 through the spaced area between
the partition wall 92 and the bank 80 to reduce resistance
of the cathode electrode 96.

[0010] In case of the top emission type, light emitted
from the organic light emitting layer 94 moves by passing
through the cathode electrode 96. Therefore, the cathode
electrode 96 is formed using a transparent conductive
material, whereby a problem occurs in that a resistance
of the cathode electrode 96 increases. In order to reduce
resistance of the cathode electrode 96, the cathode elec-
trode 96 is connected with the first auxiliary electrode 50
and the second auxiliary electrode 70.

[0011] Particularly, the organic light emitting display
device of the related art shown in FIG. 1 includes two
auxiliary electrodes of the first auxiliary electrode 50 and
the second auxiliary electrode 70, which are connected
with each other to reduce resistance of the cathode elec-
trode 96.

[0012] Specifically, since the second auxiliary elec-
trode 70 is formed on the same layer as the second anode
electrode 60, if a width of the second auxiliary electrode
70 increases to reduce resistance of the cathode elec-
trode 96, a width of the second anode electrode 60 should
be reduced. In this case, a problem occurs in that the
pixel area of the display device is reduced. Therefore,
there is limitation in increasing the width of the second
auxiliary electrode 70.

[0013] Therefore, according to the related art, to solve
the problem, the first auxiliary electrode 50 is additionally
formed below the second auxiliary electrode 70, whereby
resistance of the cathode electrode 96 is reduced even
while the pixel area is not being reduced.

[0014] The aforementioned top emission type trans-
parent organic light emitting display device of the related
art has problems as follows.

[0015] Anarraytestisintended to check whether there
is any electrical defect in electrodes formed on the sub-
strate 10, and is a test type that a signal is applied to an
electrode formed in each layer and charges of the second
anode electrode 60 are recognized through an image in
each pixel.

[0016] Specifically, the transparent organic light emit-
ting display device includes a transmissive portion and
a light emitting portion, and since the maximum trans-
missive portion should be provided to improve transmit-
tance, all elements of the light emitting portion are verti-
cally deposited as shown in FIG. 1 to obtain an area of
the transmissive portion.

[0017] Therefore, for the array test for the organic light
emitting display device in which the thin film transistor
layer T, the first anode electrode 40, and the second an-
ode electrode 60 are vertically deposited as shown in
FIG.1,ifasignalis applied to the second anode electrode
60 and itis tested through an image in each pixel whether
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there is any defect in the second anode electrode 60, the
defect of the second anode electrode 60 could not have
been tested exactly due to interference caused by the
thin film transistor layer T and the first anode electrode
40, which are deposited below the second anode elec-
trode 60.

[0018] Particularly, since a low potential voltage Vss
signal is applied to the first auxiliary electrode 50 formed
in the light emitting portion of each pixel, the result of the
array test for all pixels is represented by the same image,
whereby a problem occurs in that it is not possible to
check there is any defect of the second anode electrode
60 in a specific pixel.

SUMMARY

[0019] Accordingly, the presentinvention is directed to
an organic light emitting display device and a method of
manufacturing the same, which substantially obviate one
or more problems due to limitations and disadvantages
of the related art.

[0020] An advantage of embodiments of the present
invention is to provide a top emission type organic light
emitting display device and a method of manufacturing
the same, in which a defect of each pixel is tested exactly,
andifitis determined thatan anode electrode of a specific
pixel has a defect, the defect may be repaired simply.
[0021] Additional advantages and features of embod-
iments of the present invention will be set forth in part in
the description which follows and in part will become ap-
parent to those having ordinary skill in the art upon ex-
amination of the following or may be learned from practice
of the invention. The objectives and other advantages of
embodiments of the present invention may be realized
and attained by the structure particularly pointed out in
the written description and claims hereof as well as the
appended drawings.

[0022] Toachieve these objects and other advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, an organic light
emitting display device comprises an anode electrode
provided in a light emitting area on a substrate provided
with a plurality of pixels, each of which includes a light
emitting area and a transmissive area; an organic light
emitting layer provided on the anode electrode; a cathode
electrode provided on the organic light emitting layer; an
auxiliary electrode connected with the cathode electrode;
and a connection electrode connected with the anode
electrode and provided in the transmissive area, wherein
the connection electrode is made of a transparent mate-
rial.

[0023] In another aspect, an organic light emitting dis-
play device according to one embodiment of the present
invention is manufactured through the steps of forming
a first anode electrode and a first auxiliary electrode
spaced apart from the firstanode electrode in a light emit-
ting area on a substrate provided with a plurality of pixels,
each of which includes a light emitting area and a trans-
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missive area; forming a planarization layer on the first
anode electrode and the first auxiliary electrode and re-
spectively forming contact holes, which externally ex-
pose the first anode electrode and the first auxiliary elec-
trode, by removing a predetermined area of the planari-
zation layer; forming a second anode electrode and a
second auxiliary electrode on the planarization layer, the
second anode electrode being connected with the first
anode electrode and the second auxiliary electrode being
connected with the second auxiliary electrode; and form-
ing a connection electrode connected with the first anode
electrode in the transmissive area during a process of
forming the first anode electrode and the first auxiliary
electrode.

[0024] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

FIG. 1is a brief cross-sectional view illustrating a top
emission type organic light emitting display device
of the related art;

FIG. 2 is a plane view illustrating an organic light
emitting display device according to one embodi-
ment of the present invention;

FIG. 3 is an enlarged view illustrating one sub pixel
and an auxiliary electrode in an organic light emitting
display device shown in FIG. 2;

FIG.4is across-sectional view illustrating an organic
light emitting display device according to one em-
bodiment of the present invention, which is taken
along line "I-1" shown in FIG. 3; and

FIGS. 5a to 5h are cross-sectional views illustrating
process steps of a method of manufacturing an or-
ganic light emitting display device according to one
embodiment of the present invention.

DETAILED DESCRIPTION

[0026] Advantages and features of the present inven-
tion, and implementation methods thereof will be clarified
through following embodiments described with reference
to the accompanying drawings. The present invention
may, however, be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will
fully convey the scope of the present invention to those
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skilled in the art. Further, the present invention is only
defined by scopes of claims.

[0027] Ashape, a size, aratio, an angle, and a number
disclosed in the drawings for describing embodiments of
the present invention are merely an example, and thus,
the present invention is not limited to the illustrated de-
tails. Like reference numerals refer to like elements
throughout. In the following description, when the de-
tailed description of the relevant known function or con-
figuration is determined to unnecessarily obscure the im-
portant point of the present invention, the detailed de-
scription will be omitted. In a case where 'comprise’,
’have’, and ’include’ described in the present specifica-
tion are used, another part may be added unless 'only-’
is used. The terms of a singular form may include plural
forms unless referred to the contrary.

[0028] In construing an element, the element is con-
strued as including an error range although there is no
explicit description.

[0029] In describing a position relationship, for exam-
ple, when the position relationship is described as ’up-
on-’, 'above-’, 'below-’, and ’'next to-’, one or more por-
tions may be arranged between two other portions unless
‘just’ or ‘direct’ is used.

[0030] In describing a time relationship, for example,
when the temporal order is described as ’after-’, 'subse-
quent-’, 'next-’, and 'before-’, a case which is not contin-
uous may be included unless ’just’ or 'direct’ is used.
[0031] It will be understood that, although the terms
"first", "second", etc. may be used herein to describe var-
ious elements, these elements should not be limited by
these terms. These terms are only used to distinguish
one element from another element. Therefore, a first el-
ement could be termed a second element, and, similarly,
asecond element could be termed a first element, without
departing from the scope of the present invention.
[0032] Features of various embodiments of the present
invention may be partially or overall coupled to or com-
bined with each other, and may be variously inter-oper-
ated with each other and driven technically as those
skilled in the art can sufficiently understand. The embod-
iments of the present invention may be carried out inde-
pendently from each other, or may be carried out together
in co-dependent relationship.

[0033] Hereinafter, the preferred embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[0034] FIG. 2isaplane view illustrating an organic light
emitting display device according to one embodiment of
the present invention.

[0035] FIG. 3 is an enlarged view illustrating one sub
pixel and an auxiliary electrode in an organiclight emitting
display device shown in FIG. 2.

[0036] As shown in FIGS. 2 and 3, the organic light
emitting display device according to one embodiment of
the present invention includes a plurality of pixels on a
substrate, wherein each pixel includes a transmissive ar-
ea, and a light emitting area provided with four sub pixels.

10

15

20

25

30

35

40

45

50

55

[0037] The four sub pixels may be comprised of, but
not limited to, sub pixels that emit red (R) light, white (W)
light, blue (B) light, and green (G) light. Hereinafter, each
of the four sub pixels will be described in detail.

[0038] The light emitting area of each of the sub pixels
is provided with a thin film transistor T, a first anode elec-
trode 180, a first auxiliary electrode 190, a second anode
electrode 200, and a cathode electrode 250.

[0039] The thin film transistor T is formed in a pixel
area of each sub pixel. The thin film transistor T supplies
a data signal from a data line (not shown) to the first
anode electrode 180 in response to a gate signal from a
gate line (not shown).

[0040] The first anode electrode 180 is formed within
the pixel area. The first anode electrode 180 is connected
with a source electrode (not shown) of the thin film tran-
sistor T through a contact hole, and receives the data
signal from the thin film transistor T.

[0041] The first auxiliary electrode 190 is formed to be
spaced apart from the first anode electrode 180 in the
light emitting area. The first auxiliary electrode 190 is
connected to the cathode electrode 250 together with the
second auxiliary electrode 210 which will be described
later, and lowers resistance of the cathode electrode 250.
The first auxiliary electrode 190 may be formed of the
same material and thickness as those of the first anode
electrode 180 on the same layer as the first anode elec-
trode 180. In this case, it is advantageous that the first
auxiliary electrode 190 and the first anode electrode 180
may be formed through the same process at the same
time.

[0042] Thesecondanode electrode 200 is formed with-
in the light emitting area of each sub pixel. The second
anode electrode 200 is connected with the first anode
electrode 180 through the contact hole, and receives the
data signal from the first anode electrode 180.

[0043] Thecathode electrode 250isformedinanentire
area including the light emitting area, the transmissive
area, and an area between the transmissive areas. The
cathode electrode 250 is connected to a driving power
supply (not shown) and supplied with a driving power
source.

[0044] A connection electrode 185 which is connected
to the first anode electrode 180, and the cathode elec-
trode 250, are formed in the transmissive area of each
of the sub pixels. The cathode electrode 250 is extended
from the light emitting area of each of the sub-pixels as
described above, and thus its repeated description will
be omitted.

[0045] The firstanode electrode 180 may include afirst
lower anode electrode (not shown), a first upper anode
electrode (not shown), and a first cover anode electrode
183. The first anode electrode 180 comprised of a plu-
rality of layers including all of the first lower anode elec-
trode (not shown), the first upper anode electrode (not
shown) and the first cover anode electrode 183 is formed
in the light emitting area of each of the sub pixels, and
the connection electrode 185 connected with the first cov-
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er anode electrode 183 of the first anode electrode 180
is formed in the transmissive area of each pixel as shown
in FIGS. 2 and 3. In this case, it is advantageous that the
connection electrode 185 may be formed through the
same process as that of the first cover anode electrode
183 simultaneously with the first cover anode electrode
183.

[0046] In one embodiment of the present invention,
whenitis tested whether there is any defect in the second
anode electrode 200, through an array test for the organic
light emitting display device, the signal applied to the sec-
ond anode electrode 200 is recognized through the con-
nection electrode 185 formed in the transmissive area,
whereby interference caused by the signals of the thin
film transistor T, the first anode electrode 180 and the
first auxiliary electrode 190, which are formed below the
second anode electrode 200, may be removed to perform
only the test for the defect of the second anode electrode
200.

[0047] That is, according to the related art, the signal
applied to the second anode electrode 200 is recognized
in the light emitting area where the thin film transistor T,
the first anode electrode 180, the first auxiliary electrode
190, and the second anode electrode 190 are vertically
deposited, so as to perform the test for the defect of the
second anode electrode 200. Therefore, it is difficult to
exactly test the defect of the second anode electrode 200
due to interference caused by the signals of the thin film
transistor T, the first anode electrode 180 and the first
auxiliary electrode 190. However, in the embodiment of
the present invention, the signal applied to the second
anode electrode 200 is recognized in the transmissive
area where the thin film transistor T, the first anode elec-
trode 180 and the first auxiliary electrode 190 are not
deposited, whereby the defect of the second anode elec-
trode 200 may exactly be tested.

[0048] Particularly, the connection electrode 185 ac-
cording to one embodiment of the present invention may
be made of a transparent conductive material such as
ITO. Therefore, in one embodiment of the present inven-
tion, the connection electrode 185 is formed of a trans-
parent conductive material in the transmissive area so
as not to affect transmittance of each pixel.

[0049] Asdescribed above, inthe organiclight emitting
display device according to one embodiment of the
present invention, the connection electrode 185 made of
a transparent conductive material such as ITO is formed
to be extended from the first cover anode electrode 183
in the transmissive area, and the signal of the second
anode electrode 200 is recognized through the connec-
tion electrode 185, whereby the defect of the second an-
ode electrode 200 may be tested even without affecting
transmittance of each pixel.

[0050] Particularly, in the transmissive area of each of
the sub pixels, the connection electrode 185 is formed
tooverlap (O) a second anode electrode of a correspond-
ing one of sub pixels of another adjacent pixel. Therefore,
when a defect occurs in the second anode electrode 200
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of a specific sub pixel, the defect pixel may simply be
repaired through welding the connection electrode 185
of the specific sub pixel to the second anode electrode
of another adjacent sub pixel.

[0051] Atthistime, the corresponding sub pixel means
a sub pixel that emits the same light as red (R) light, white
(W) light, blue (B) light, or green (G) light, which is emitted
from the sub pixel that includes the second anode elec-
trode 200 where a defect occurs.

[0052] That is, in one embodiment of the present in-
vention, the connection electrode 185 of the specific pixel
is formed to overlap (O) the second anode electrode of
another sub pixel,and when adefect occursin the second
anode electrode of the specific pixel, the connection elec-
trode 185 of the specific pixel and the second anode elec-
trode of another adjacent sub pixel are subjected to weld-
ing through a laser, whereby the defect pixel may simply
be repaired. However, since welding of the connection
electrode 185 and the second anode electrode of another
sub pixel is not limited to laser welding, various welding
methods, which are not mentioned, may be used.
[0053] The first auxiliary electrode 190, the second
auxiliary electrode 210, the partition wall 230 and the
cathode electrode 250 are formed between the plurality
of pixels, specifically between the transmissive areas of
the plurality of pixels. The first auxiliary electrode 190
and the cathode electrode 250 are formed to be extended
from the light emitting area of each pixel as described
above, and thus their repeated description will be omit-
ted.

[0054] The second auxiliary electrode 210 is formed
to be spaced apart from the second anode electrode 200
on the first auxiliary electrode 190. The second auxiliary
electrode 210 is connected to the first auxiliary electrode
190 through the contact hole, and is connected to the
cathode electrode 250 together with the first auxiliary
electrode 190 to lower resistance of the cathode elec-
trode 250. The second auxiliary electrode 210 may be
formed of the same material and thickness as those of
the second anode electrode 200 on the same layer as
the second anode electrode 200. In this case, it is ad-
vantageous that the second auxiliary electrode 210 may
be formed through the same process as that of the sec-
ond anode electrode 200 simultaneously with the second
anode electrode 200.

[0055] The partition wall 230 is formed on the second
auxiliary electrode 210. The partition wall 230 is spaced
apart from a bank (not shown) at a predetermined dis-
tance, and the second auxiliary electrode 210 and the
cathode electrode 250 are electrically connected with
each other through the spaced area between the partition
wall 230 and the bank.

[0056] Inone embodimentof the presentinvention, the
first auxiliary electrodes 190 of the respective sub pixels
that emit red (R) light, white (W) light, blue (B) light, and
green (G) light are formed in a single body as shown.
However, since the presentinvention is not limited to this
example, the first auxiliary electrodes 190 of the respec-
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tive sub pixels may be formed to be spaced apart from
each other. In this case, the first auxiliary electrodes 190
of the respective sub pixels may be formed to be con-
nected with the second auxiliary electrodes 210 which
exist separately for each sub pixel.

[0057] Hereinafter, a deposition structure of the organ-
ic light emitting display device according to one embod-
iment of the present invention, which may perform a test
for a defect of the second anode electrode 200 by re-
moving interference caused by the signals of the thin film
transistor T, the first anode electrode 180 and the first
auxiliary electrode 190 and repair a pixel where the defect
occurs, will be described in detail.

[0058] FIG. 4 is a cross-sectional view illustrating an
organic light emitting display device according to one em-
bodiment of the present invention, which is taken along
line "I-I" shown in FIG. 3.

[0059] As shown in FIG. 4, the organic light emitting
display device according to one embodiment of the
present invention includes an active area AA and a pad
area (not shown), which are provided on a substrate 100.
[0060] A thin film transistor layer T, a passivation layer
165, a first planarization layer 171, a second planariza-
tion layer 172, a first anode electrode 180, a second an-
ode electrode 200, a first auxiliary electrode 190, a sec-
ond auxiliary electrode 210, a connection electrode 185,
abank 220, a partition wall 230, an organic light emitting
layer 240, and a cathode electrode 250 are formed in the
active area AA on the substrate 100.

[0061] Thethinfilmtransistorlayer T includes an active
layer 110, a gate insulating film 120, a gate electrode
130, an interlayer dielectric 140, a source electrode 150,
and a drain electrode 160.

[0062] The active layer 110 is formed to be overlapped
with the gate electrode 130 on the substrate 100. The
active layer 110 may be made of a silicon based semi-
conductor material or an oxide based semiconductor ma-
terial. Although not shown, a light shielding film may ad-
ditionally be formed between the substrate 100 and the
active layer 110. In this case, external light entering the
display device through a lower surface of the substrate
100is shielded by the light shielding film, whereby a prob-
lem that the active layer 110 is damaged by the external
light may be avoided.

[0063] The gate insulating film 120 is formed on the
active layer 110. The gate insulating film 120 serves to
insulate the active layer 110 from the gate electrode 130.
The gate insulating film 120 may be made of, but not
limited to, an inorganic insulating material, for example,
a silicon oxide (SiOX) film, a silicon nitride (SiNX) film,
or their multi-layer. The gate insulating film 120 may be
formed to be extended to the entire active area AA that
includes a transmissive area.

[0064] The gate electrode 130 is formed on the gate
insulating film 120. The gate electrode 130 is formed to
overlap the active layer 110 by interposing the gate in-
sulating film therebetween. The gate electrode 130 may
be made of, but not limited to, a single layer or multi-
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layer, which is comprised of any one of Mo, Al, Cr, Au,
Ti, Ni, Nd and Cu or their alloy.

[0065] The interlayer dielectric 140 is formed on the
gate electrode 130. The interlayer dielectric 140 may be
made of, but not limited to, the same inorganic insulating
material as that of the gate insulating film 120, for exam-
ple, a silicon oxide (SiOX) film, a silicon nitride (SiNX)
film, or their multi-layer. The interlayer dielectric 140 may
be formed to be extended to the entire active area AA
that includes a transmissive area.

[0066] The source electrode 150 and the drain elec-
trode 160 are formed to face each other on the interlayer
dielectric 140. A first contact hole CH1, which exposes
one end area of the active layer 110, and a second con-
tact hole CH2, which exposes the other end area of the
active layer 110, are provided in the aforementioned gate
insulating film 120 and the interlayer dielectric 140. The
source electrode 150 is connected with the other end
area of the active layer 110 through the second contact
hole CH2, and the drain electrode 160 is connected with
the one end area of the active layer 110 through the first
contact hole CH1.

[0067] The source electrode 150 may include a lower
source electrode 151 and an upper source electrode 152.
[0068] The lower source electrode 151 may be formed
between the interlayer dielectric 140 and the upper
source electrode 152 to enhance adhesion between the
interlayer dielectric 140 and the upper source electrode
152. Also, the lower source electrode 151 may prevent
a lower surface of the upper source electrode 152 from
being corroded by protecting the lower surface of the
upper source electrode 152. Therefore, oxidation of the
lower source electrode 151 may be smaller than that of
the upper source electrode 152. Thatis, the lower source
electrode 151 may be made of a material of which cor-
rosionresistance is stronger than that of the upper source
electrode 152. In this way, the lower source electrode
151 serves as an adhesion enhancementlayer or an anti-
corrosion layer, and may be made of, but not limited to,
an alloy (MoTi) of Mo and Ti.

[0069] The upper source electrode 152 is formed on
the lower source electrode 151. The upper source elec-
trode 152 may be made of, but not limited to, Cu which
is a metal having low resistance. The upper source elec-
trode 152 may be made of a metal of which resistance
is relatively lower than that of the lower source electrode
151. In order to reduce resistance of the source electrode
150, it may be preferable that the upper source electrode
152 is formed to be thicker than the lower source elec-
trode 151.

[0070] The drain electrode 160 may include a lower
drain electrode 161 and an upper drain electrode 162
similarly to the aforementioned source electrode 150.
[0071] The lower drain electrode 161 may be formed
between the interlayer dielectric 140 and the upper drain
electrode 162 to enhance adhesion between the inter-
layer dielectric 140 and the upper drain electrode 162.
Also, the lower drain electrode 161 may prevent a lower
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surface of the upper drain electrode 162 from being cor-
roded. Therefore, oxidation of the lower drain electrode
161 may be smaller than that of the upper drain electrode
162. That s, the lower drain electrode 161 may be made
of a material of which corrosion resistance is stronger
than that of the upper drain electrode 162. In the same
manner as the aforementioned lower source electrode
151, the lower drain electrode 161 may be made of, but
not limited to, an alloy (MoTi) of Mo and Ti.

[0072] The upper drain electrode 162 is formed on the
lower drain electrode 161. The upper drain electrode 162
may be made of, but notlimited to, Cuin the same manner
as the aforementioned upper source electrode 152. It
may be preferable that the upper drain electrode 162 is
formed to be thicker than the lower drain electrode 161
to reduce resistance of the drain electrode 160.

[0073] The upper drain electrode 162 may be formed
of the same material and thickness as those of the upper
source electrode 152, and the lower drain electrode 161
may be formed of the same material and thickness as
those of the lower source electrode 151. In this case, it
is advantageous that the drain electrode 160 and the
source electrode 150 may be formed through the same
process at the same time.

[0074] The structure of the aforementioned thin film
transistor layer T is not limited to the shown structure,
and various modifications may be made in the structure
of the thin film transistor layer T by the structure known
to the person skilled in the art. For example, although a
top gate structure is shown in which the gate electrode
130 is formed above the active layer 110, the thin film
transistor layer T may be formed of a bottom gate struc-
ture in which the gate electrode 130 is formed below the
active layer 110.

[0075] The passivation layer 165 is formed on the thin
film transistor layer T, more specifically on the source
electrode 150 and the drain electrode 160. The passiva-
tion layer 165 serves to protect the thin film transistor
layer T, and may be made of, but not limited to, an inor-
ganic insulating material, for example, a silicon oxide (Si-
OX) film or a silicon nitride (SiNX) film. The passivation
layer 165 may be formed to be extended to the entire
active area AA that includes a transmissive area.
[0076] The first planarization layer 171 is formed on
the passivation layer 165. The first planarization layer
171 serves to planarize an upper portion of the substrate
100 provided with the thin film transistor T. The first
planarization layer 171 may be made of, but not limited
to, an organic insulating material such as acryl resin,
epoxy resin, phenolic resin, polyamides resin and poly-
imide resin. The first planarization layer 171 may be
formed to be extended to the entire active area AA that
includes a transmissive area.

[0077] The first anode electrode 180 and the first aux-
iliary electrode 190 are formed on the first planarization
layer 171. That is, the first anode electrode 180 and the
firstauxiliary electrode 190 are formed on the same layer.
The aforementioned passivation layer 165 and the afore-
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mentioned first planarization layer 171 are provided with
a third contact hole CH3 that exposes the source elec-
trode 150, and the source electrode 150 is connected
with the first anode electrode 180 through the third con-
tact hole CH3.

[0078] The firstanode electrode 180 may include afirst
lower anode electrode 181, afirst upper anode electrode
182, and a first cover anode electrode 183.

[0079] The first lower anode electrode 181 may be
formed between the first planarization layer 171 and the
first upper anode electrode 182 to enhance adhesion be-
tween the first planarization layer 171 and the first upper
anode electrode 182. Also, the first lower anode elec-
trode 181 may prevent a lower surface of the first upper
anode electrode 182 from being corroded by protecting
the lower surface of the first upper anode electrode 182.
Therefore, oxidation of the first lower anode electrode
181 may be smaller than that of the first upper anode
electrode 182. That is, the first lower anode electrode
181 may be made of a material of which corrosion resist-
ance is stronger than that of the first upper anode elec-
trode 182. Also, the first lower anode electrode 181 may
prevent the upper surface of the upper source electrode
152 from being corroded by protecting the upper surface
of the upper source electrode 152. Therefore, oxidation
of the first lower anode electrode 181 may be smaller
than that of the upper source electrode 152. That is, the
firstlower anode electrode 181 may be made of a material
of which corrosion resistance is stronger than that of the
upper source electrode 152. In this way, since the first
lower anode electrode 181 may prevent the upper sur-
face of the upper source electrode 152 from being cor-
roded, the source electrode 150 may be formed in the
aforementioned double layer structure. The first lower
anode electrode 181 serves as an adhesion enhance-
ment layer or an anti-corrosion layer, and may be made
of, but not limited to, an alloy (MoTi) of Mo and Ti.
[0080] The first upper anode electrode 182 is formed
between the first lower anode electrode 181 and the first
cover anode electrode 183. The first upper anode elec-
trode 182 may be made of, but not limited to, Cu which
is a metal having low resistance. The first upper anode
electrode 182 may be made of a metal of which resist-
ance is relatively lower than that of each of the first lower
anode electrode 181 and the first cover anode electrode
183. In order to reduce resistance of the first anode elec-
trode 180, it may be preferable that the first upper anode
electrode 182 is formed to be thicker than each of the
first lower anode electrode 181 and the first cover anode
electrode 183.

[0081] The first cover anode electrode 183 is formed
on the first upper anode electrode 182. The first cover
anode electrode 183 prevents the first upper anode elec-
trode 182 from being corroded by being formed to cover
the upper surface and side of the first upper anode elec-
trode 182. Therefore, oxidation of the first cover anode
electrode 183 may be smaller than that of the first upper
anode electrode 182. That is, the first cover anode elec-



13 EP 3 168 892 A1 14

trode 183 may be made of a material of which corrosion
resistance is stronger than that of the first upper anode
electrode 182.

[0082] The first cover anode electrode 183 may be
formed to cover the side of the first lower anode electrode
181. At this time, oxidation of the first cover anode elec-
trode 183 may be smaller than that of the firstlower anode
electrode 181. That is, the first cover anode electrode
183 may be made of a material of which corrosion resist-
ance is stronger than that of the first lower anode elec-
trode 181. The first cover anode electrode 183 may be
made of, but not limited to, a transparent conductive ma-
terial such as ITO.

[0083] The first auxiliary electrode 190 may include a
first lower auxiliary electrode 191, a first upper auxiliary
electrode 192, and a first cover auxiliary electrode 193
similarly to the aforementioned firstanode electrode 180.
[0084] The first lower auxiliary electrode 191 may be
formed between the first planarization layer 171 and the
first upper auxiliary electrode 192 to enhance adhesion
between the first planarization layer 171 and the first up-
per auxiliary electrode 192. Also, the first lower auxiliary
electrode 191 may prevent a lower surface of the first
upper auxiliary electrode 192 from being corroded.
Therefore, oxidation of the first lower auxiliary electrode
191 may be smaller than that of the first upper auxiliary
electrode 192. That is, the first lower auxiliary electrode
191 may be made of a material of which corrosion resist-
ance is stronger than that of the first upper auxiliary elec-
trode 192. In this way, the first lower auxiliary electrode
191 may be made of, but not limited to, an alloy (MoTi)
of Mo and Ti in the same manner as the aforementioned
first lower anode electrode 181.

[0085] Thefirstupper auxiliary electrode 192 is formed
between the first lower auxiliary electrode 191 and the
first cover auxiliary electrode 193, and may be may be
made of, but not limited to, Cu in the same manner as
the aforementioned first upper anode electrode 182.
Preferably, the first upper auxiliary electrode 192 which
has relatively low resistance is formed to be thicker than
each of the first lower auxiliary electrode 191 and the first
cover auxiliary electrode 193, each of which hasrelatively
high resistance, whereby entire resistance of the first
auxiliary electrode 190 may be reduced.

[0086] The first cover auxiliary electrode 193 is formed
on the first upper auxiliary electrode 192. The first cover
auxiliary electrode 193 prevents the first upper auxiliary
electrode 192 from being corroded by being formed to
cover the upper surface and side of the first upper aux-
iliary electrode 192. Therefore, oxidation of the first cover
auxiliary electrode 193 may be smaller than that of the
first upper auxiliary electrode 192. That is, the first cover
auxiliary electrode 193 may be made of a material of
which corrosion resistance is stronger than that of the
first upper auxiliary electrode 192.

[0087] The first cover auxiliary electrode 193 may be
formed to cover the side of the first lower auxiliary elec-
trode 191. Also, oxidation of the first cover auxiliary elec-
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trode 193 may be smaller than that of the first lower aux-
iliary electrode 191. That s, the first cover auxiliary elec-
trode 193 may be made of a material of which corrosion
resistance is stronger than that of the first lower auxiliary
electrode 191. The first cover auxiliary electrode 193 may
be made of, but not limited to, a transparent conductive
material such as ITO.

[0088] The first cover auxiliary electrode 193 may be
formed of the same material and thickness as those of
the first cover anode electrode 183, and the first upper
auxiliary electrode 192 may be formed of the same ma-
terial and thickness as those of the first upper anode elec-
trode 182, and the first lower auxiliary electrode 191 may
be formed of the same material and thickness as those
of the first lower anode electrode 181. In this case, it is
advantageous that the first auxiliary electrode 190 and
the first anode electrode 180 may be formed through the
same process at the same time.

[0089] The connection electrode 185 is connected with
the first anode electrode 180, and is formed to be extend-
ed tothe transmissive area. In more detail, the connection
electrode 185 is formed to be connected with the first
cover anode electrode 183 of the first anode electrode
180.

[0090] Since thefirstcover anode electrode 183 is con-
nected with the second anode electrode 200, the con-
nection electrode 185 may recognize the signal applied
to the second anode electrode 200.

[0091] Therefore, in one embodiment of the present
invention, when it is tested whether there is any defect
in the second anode electrode 200, through an array test
for the organic light emitting display device, the signal
applied to the second anode electrode 200 is recognized
through the first cover anode electrode 183 formed in the
transmissive area, whereby interference caused by the
signals of the thin film transistor T and the first anode
electrode 180, which are formed below the second anode
electrode 200, may be removed to perform the test for
the defect of the second anode electrode 200.

[0092] Also, the connection electrode 185 may be
made of a transparent conductive material such as ITO
in the same manner as the first cover anode electrode
183 and the first cover auxiliary electrode 193 and may
be formed at the same thickness as that of each of them.
In this case, it is advantageous that the first cover anode
electrode 183 and the first cover auxiliary electrode 193
may be formed through the same process at the same
time.

[0093] Asdescribed above,inthe organiclight emitting
display device according to one embodiment of the
present invention, the connection electrode 185 made of
a transparent conductive material such as ITO is formed
in the transmissive area, and the signal of the second
anode electrode 200 is recognized through the connec-
tion electrode 185, whereby the defect of the second an-
ode electrode 200 may be tested even without affecting
transmittance of each pixel.

[0094] Also, the connection electrode 185 is formed to
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overlap a second anode electrode 200a of a correspond-
ing one of sub pixels of another adjacent sub pixel. There-
fore, if a defect occurs in a second anode electrode 200
of a specific sub pixel as a result of a test for the defect,
the connection electrode 185 of the specific sub pixel and
the second anode electrode 200a of another sub pixel
are subjected to welding through a laser, whereby the
defect pixel may simply be repaired. The corresponding
sub pixel means a sub pixel that emits the same light as
red (R), white (W), blue (B), or green (G) light emitted
from the sub pixel that includes the second anode elec-
trode 200 where the defect occurs.

[0095] The second planarization layer 172 is formed
on the first auxiliary electrode 190, the first anode elec-
trode 180, and the connection electrode 185. The second
planarization layer 172 serves to planarize the upper por-
tion of the substrate 100 together with the aforemen-
tioned first planarization layer 171. The second planari-
zation layer 172 may be made of, but not limited to, an
organic insulating material such as acryl resin, epoxy res-
in, phenolic resin, polyamide resin and polyimide resin.
The second planarization layer 172 may be formed to be
extended to the entire active area AA that includes a
transmissive area.

[0096] The second planarization layer 172 is provided
with a fourth contact hole CH4 and a fifth contact hole
CHS5. The first anode electrode 180 is exposed by the
fourth contact hole CH4, and the first auxiliary electrode
190 is exposed by the fifth contact hole CH5.

[0097] The second anode electrode 200 is formed on
the second planarization layer 172. The second anode
electrode 200 is connected with the first anode electrode
180 through the fourth contact hole CH4. The second
anode electrode 200 serves to upwardly reflectlight emit-
ted from the organic light emitting layer 240, and thus is
made of a material with excellent reflectance. The second
anode electrode 200 may include a second lower anode
electrode 201, a second center anode electrode 202 and
a second upper anode electrode 203.

[0098] The second lower anode electrode 201 is
formed between the first anode electrode 180 and the
second center anode electrode 202. The second lower
anode electrode 201 may prevent a lower surface of the
second center anode electrode 202 from being corroded
by protecting the lower surface of the second center an-
ode electrode 202. Therefore, oxidation of the second
lower anode electrode 201 may be smaller than that of
the second center anode electrode 202. That is, the sec-
ond lower anode electrode 201 may be made of a mate-
rial of which corrosion resistance is stronger than that of
the second center anode electrode 202. In this way, the
second lower anode electrode 201 may be made of, but
not limited to, a transparent conductive material such
ITO.

[0099] The second center anode electrode 202 is
formed between the second lower anode electrode 201
and the second upper anode electrode 203. The second
center anode electrode 202 is made of a material with
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resistance lower than that of the second lower anode
electrode 201 and the second upper anode electrode 203
and reflectance more excellent than that of them, and
may be made of, but not limited to, Ag, for example. Pref-
erably, the second center anode electrode 202 which has
relatively low resistance is formed to be thicker than each
of the second lower anode electrode 201 and the second
upper anode electrode 203, each of which has relatively
high resistance, whereby entire resistance of the second
anode electrode 200 may be reduced.

[0100] The second upper anode electrode 203 may be
formed on the second center anode electrode 202 to pre-
vent an upper surface of the second center anode elec-
trode 202 from being corroded. Therefore, oxidation of
the second upper anode electrode 203 may be smaller
than that of the second center anode electrode 202. That
is, the second upper anode electrode 203 may be made
of a material of which corrosion resistance is stronger
than that of the second center anode electrode 202. In
this way, the second upper anode electrode 203 may be
made of, but not limited to, a transparent conductive ma-
terial such ITO.

[0101] The second auxiliary electrode 210 is formed
on the second planarization layer 172 in the same man-
ner as the second anode electrode 200. The second aux-
iliary electrode 210 is connected with the first auxiliary
electrode 190 through the fifth contact hole CH5. The
second auxiliary electrode 210 serves to lower resistance
of the cathode electrode 250 together with the first aux-
iliary electrode 190.

[0102] The second auxiliary electrode 210 may include
a second lower auxiliary electrode 211, a second center
auxiliary electrode 212, and a second upper auxiliary
electrode 213.

[0103] The second lower auxiliary electrode 211 is
formed between the first auxiliary electrode 190 and the
second center auxiliary electrode 212. The second lower
auxiliary electrode 211 may prevent a lower surface of
the second center auxiliary electrode 212 from being cor-
roded by protecting the lower surface of the second cent-
er auxiliary electrode. Therefore, oxidation of the second
lower auxiliary electrode 211 may be smaller than that
of the second center auxiliary electrode 212. That is, the
second lower auxiliary electrode 211 may be made of a
material of which corrosion resistance is stronger than
that of the second center auxiliary electrode 212. In this
way, the second lower auxiliary electrode 211 may be
made of, but not limited to, a transparent conductive ma-
terial such as ITO.

[0104] The second center auxiliary electrode 212 is
formed between the second lower auxiliary electrode 211
and the second upper auxiliary electrode 213. The sec-
ond center auxiliary electrode 212 is made of a material
with resistance lower than that of the second lower aux-
iliary electrode 211 and the second upper auxiliary elec-
trode 213 and reflectance more excellent than that of
them, and may be made of, but not limited to, Ag, for
example. Preferably, the second center auxiliary elec-
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trode 212 which has relatively low resistance is formed
to be thicker than each of the second lower auxiliary elec-
trode 211 and the second upper auxiliary electrode 213,
each of which has relatively high resistance, whereby
entire resistance of the second auxiliary electrode 210
may be reduced.

[0105] The second upper auxiliary electrode 213 may
be formed on the second center auxiliary electrode 212
to prevent an upper surface of the second center auxiliary
electrode 212 from being corroded. Therefore, oxidation
ofthe second upper auxiliary electrode 213 may be small-
er than that of the second center auxiliary electrode 212.
That s, the second upper auxiliary electrode 213 may be
made of a material of which corrosion resistance is
stronger than that of the second center auxiliary electrode
212. In this way, the second upper auxiliary electrode
213 may be made of, but not limited to, a transparent
conductive material such ITO.

[0106] The second upper auxiliary electrode 213 may
be formed of the same material and thickness as those
ofthe second upper anode electrode 203, and the second
center auxiliary electrode 212 may be formed of the same
material and thickness as those of the second center
anode electrode 202, and the second lower auxiliary
electrode 211 may be formed of the same material and
thickness as those of the second lower anode electrode
201. Inthis case, it is advantageous that the second aux-
iliary electrode 210 and the second anode electrode 200
may be formed through the same process at the same
time.

[0107] According to one embodiment of the present
invention, two auxiliary electrodes of the first auxiliary
electrode 190 and the second auxiliary electrode 210,
which are connected with each other toreduce resistance
of the cathode electrode 250, may be formed to more
easily control resistance properties of the auxiliary elec-
trodes which are required.

[0108] In more detail, since the second auxiliary elec-
trode 210 is formed on the same layer as the second
anode electrode 200, if a width of the second auxiliary
electrode 210 increases, a width of the second anode
electrode 200 should be reduced. In this case, a problem
occursinthata pixel area of the display device is reduced.
Therefore, there is limitation in increasing the width of
the second auxiliary electrode 210. In this respect, ac-
cording to one embodiment of the present invention, the
first auxiliary electrode 190 connected with the second
auxiliary electrode 210 may additionally be formed below
the second aucxiliary electrode 210 to effectively lower
resistance of the cathode electrode 250 even without re-
ducing the pixel area.

[0109] The first auxiliary electrode 190 is formed on
the same layer as the first anode electrode 180, and
serves to connect the source electrode 150 with the sec-
ond anode electrode 200, whereby a width of the first
anode electrode 180 may be reduced, and thus a width
of the first auxiliary electrode 190 may increase. That is,
the width of the first auxiliary electrode 190 may be
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formed to be greater than that of the first anode electrode
180. Moreover, the width of the first auxiliary electrode
190 may increase such that the first auxiliary electrode
190 may be overlapped with the second anode electrode
200. As aresult, resistance of the cathode electrode 250
may be lowered more effectively.

[0110] The bank 220 is formed on the second anode
electrode 200 and the second auxiliary electrode 210.
[0111] The bank 220 is formed on one side and the
other side of the second anode electrode 200 while ex-
posing the upper surface of the second anode electrode
200. As the bank 220 is formed to expose the upper sur-
face of the second anode electrode 200, an area where
animage is displayed may be obtained. Also, as the bank
220isformed on one side and the other side of the second
anode electrode 200, the side of the second center anode
electrode 202, which is vulnerable to corrosion, is pre-
vented from being exposed to the outside, whereby the
side of the second center anode electrode 202 may be
prevented from being corroded.

[0112] The bank 220 is formed on one side and the
other side of the second auxiliary electrode 210 while
exposing the upper surface of the second auxiliary elec-
trode 210. As the bank 220 is formed to expose the upper
surface of the second auxiliary electrode 210, an electri-
cal connection space between the second auxiliary elec-
trode 210 and the cathode electrode 250 may be ob-
tained. Also, as the bank 220 is formed on one side and
the other side of the second auxiliary electrode 210, the
side of the second center auxiliary electrode 212, which
is vulnerable to corrosion, is prevented from being ex-
posed to the outside, whereby the side of the second
center auxiliary electrode 212 may be prevented from
being corroded.

[0113] Also, the bank 220 is formed between the sec-
ond anode electrode 200 and the second auxiliary elec-
trode 210 to insulate the second electrode 200 and the
second auxiliary electrode 210 from each other. The bank
220 may be made of, but not limited to, an organic insu-
lating material such as polyimide resin, acryl resin, and
BCB.

[0114] The partition wall 230 is formed on the second
auxiliary electrode 210. The partition wall 230 is spaced
apart from the bank 220 at a predetermined distance,
and the second auxiliary electrode 210 is connected with
the cathode electrode 250 through the spaced area be-
tween the partition wall 230 and the bank 220. The par-
tition wall 230 may not be formed, whereby the second
auxiliary electrode 210 may electrically be connected
with the cathode electrode 250 without the partition wall
230. However, if the partition wall 230 is formed, it is
advantageous that the organic light emitting layer 240
may be deposited more easily. This will be described in
more detail as follows.

[0115] If the partition wall 230 is not formed, a mask
pattern that covers the upper surface of the second aux-
iliary electrode 210 when the organic light emitting layer
240 is deposited is required such that the upper surface
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of the second auxiliary electrode 210 is not covered by
the organic light emitting layer 240. However, if the par-
tition wall 230 is formed, its upper surface serves as
eaves when the organic light emitting layer 240 is depos-
ited, whereby the organic light emitting layer 240 is not
deposited on an area below the eaves. In this case, a
mask pattern that covers the upper surface of the second
auxiliary electrode 210 is not required. That is, based on
a front surface, if the upper surface of the partition wall
230 serving as the eaves is formed to cover the spaced
area between the partition wall 230 and the bank 220,
the organic light emitting layer 240 is not permeated into
the spaced area between the partition wall 230 and the
bank 220, whereby the second auxiliary electrode 210
may be exposed from the spaced area between the par-
tition wall 230 and the bank 220. Particularly, since the
organic light emitting layer 240 may be formed through
a deposition process such as evaporation in which line-
arity of a deposition material is excellent, the organic light
emitting layer 240 is not deposited on the spaced area
between the partition wall 230 and the bank 220.
[0116] In order that the upper surface of the partition
wall 230 serves as the eaves as described above, a width
of the upper surface of the partition wall 230 is formed to
be greater than that of the lower surface of the partition
wall 230. The partition wall 230 may include a first parti-
tion wall 231 and a second partition wall 232. The first
partition wall 231 is formed on the second auxiliary elec-
trode 210, and may be formed of the same material as
that of the bank 220 through the same process as that
of the bank 220. The second partition wall 232 is formed
on the first partition wall 231. A width of the upper surface
of the second partition wall 232 is formed to be greater
than that of the lower surface of the second partition wall
232. Particularly, as the second partition wall 232 may
be formed such that the upper surface of the second par-
tition wall 232 covers the spaced area between the par-
tition wall 230 and the bank 220, the second partition wall
232 may serve as the eaves.

[0117] The organic light emitting layer 240 is formed
on the second anode electrode 200. The organic light
emitting layer 240 may include a hole injecting layer, a
hole transporting layer, an emitting layer, an electron
transporting layer, and an electron injecting layer. Vari-
ous modifications known in the art may be made in the
organic light emitting layer 240.

[0118] The organic light emitting layer 240 may be ex-
tended to the upper surface of the bank 220. However,
the organic light emitting layer 240 is not extended to the
upper surface of the second auxiliary electrode 210 while
covering the upper surface of the second auxiliary elec-
trode 210. This is because that it is difficult to electrically
connect the second auxiliary electrode 210 with the cath-
ode electrode 250 if the organic light emitting layer 240
covers the upper surface of the second auxiliary elec-
trode 210. As described above, the organic light emitting
layer 240 may be formed through a deposition process
without a mask that covers the upper surface of the sec-
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ond auxiliary electrode 210. In this case, the organic light
emitting layer 240 may be formed even on the partition
wall 230.

[0119] The cathode electrode 250 is formed on the or-
ganic light emitting layer 240. Since the cathode elec-
trode 250 is formed on a surface to which light is emitted,
the cathode electrode 250 is made of a transparent con-
ductive material. Since the cathode electrode 250 is
made of a transparent conductive material, its resistance
is high. Therefore, the cathode electrode 250 is connect-
ed with the second auxiliary electrode 210 to reduce re-
sistance. Thatis, the cathode electrode 250 is connected
with the second auxiliary electrode 210 through the
spaced area between the partition wall 230 and the bank
220. Since the cathode electrode 250 may be formed
through a deposition process such as sputtering, in which
linearity of a deposition material is not good, the cathode
electrode 250 may be deposited on the spaced area be-
tween the partition wall 230 and the bank 220.

[0120] Although not shown, an encapsulation layer
may additionally be formed on the cathode electrode 250
to prevent water permeation from occurring. Various ma-
terials known in the art may be used as the encapsulation
layer. Also, although not shown, a color filter per pixel
may additionally be formed on the cathode electrode 250,
and in this case, white light may be emitted from the or-
ganic light emitting layer 240.

[0121] FIGS. 5a to 5h are cross-sectional views illus-
trating process steps of a method of manufacturing an
organiclight emitting display device according to one em-
bodiment of the presentinvention, and relate to a method
of manufacturing the aforementioned organic light emit-
ting display device according to FIG. 4. The same refer-
ence numbers will be used throughout the drawings to
refer to the same or like parts, and repeated description
in material and structure of each element will be omitted.
[0122] First of all, as shown in FIG. 5a, an active layer
110, a gate insulating film 120, a gate electrode 130, an
interlayer dielectric 140, a source electrode 150, and a
drain electrode 160 are sequentially formed on a sub-
strate 100.

[0123] In more detail, the active layer 110 is formed on
the substrate 100, the gate insulating film 120 is formed
on the active layer 110, the gate electrode 130 is formed
on the gate insulating film 120, the interlayer dielectric
140 is formed on the gate electrode 130, and a first con-
tact hole CH1 and a second contact hole CH2 are formed
in the gate insulating film 120 and the interlayer dielectric
140. Afterwards, the drain electrode 160 connected with
one end area of the active layer 110 through the first
contact hole CH1 and the source electrode 150 connect-
ed with the other end area of the active layer 110 through
the second contact hole CH2 are formed.

[0124] Inthis case, the active layer 110, the gate elec-
trode 130, the source electrode 150 and the drain elec-
trode 160 are formed in the light emitting area of the sub-
strate 100, and the gate insulating film 120 and the inter-
layer dielectric 140 are formed to be extended to the en-
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tire active area AA that includes a light emitting area and
a transmissive area.

[0125] The source electrode 150 includes a lower
source electrode 151 and an upper source electrode 152,
and the drain electrode 160 includes a lower drain elec-
trode 161 and an upper drain electrode 162. The source
electrode 150 and the drain electrode 160 may be formed
of the same material through the same patterning proc-
ess at the same time.

[0126] Next, as shown in FIG. 5b, a passivation layer
165 is formed on the source electrode 150 and the drain
electrode 160, and a first planarization layer 171 is
formed on the passivation layer 165. The passivation lay-
er 165 and the first planarization layer 171 are formed to
be extended to the entire active area AA that includes a
light emitting area and a transmissive area.

[0127] The passivation layer 165 and the first planari-
zation layer 171 are formed to be extended to the entire
active area AA that includes a light emitting area and a
transmissive area.

[0128] The passivation layer 165 and the first planari-
zation layer 171 are formed to be provided with a third
contact hole CH3 in the active area AA, whereby the
source electrode 150 is externally exposed through the
third contact hole CH3.

[0129] Next, as shown in FIG. 5c, a first anode elec-
trode 180 and a first auxiliary electrode 190 are formed
to be spaced apart from each other on the first planari-
zation layer 171 within the active area AA, and a connec-
tion electrode 185 is formed to be connected with the first
anode electrode 180.

[0130] The first anode electrode 180 is formed to be
connected with the source electrode 150 through the third
contact hole CH3.

[0131] The first anode electrode 180 includes a first
lower anode electrode 181, a first upper anode electrode
182, and a first cover anode electrode 183, and the first
auxiliary electrode 190 includes a first lower auxiliary
electrode 191, a first lower auxiliary electrode 192, and
a first cover auxiliary electrode 193.

[0132] Particularly, although the first anode electrode
180 and the first auxiliary electrode 190 are formed in
the light emitting area only to obtain transmittance of a
pixel in one embodiment of the present invention, the
connection electrode 185 may be connected with the first
cover anode electrode 183 and formed in the transmis-
sive area as shown in FIG. 5c.

[0133] Therefore, in one embodiment of the present
invention, when a defect of a second anode electrode
200 formed through FIG. 5e is tested through an array
test for an organic light emitting display device, a signal
applied to the second anode electrode 200 is recognized
through the connection electrode 185 formedin the trans-
missive area. Thus, the interference caused by signals
of the thin film transistor T and the first anode electrode
180, which are formed below the second anode electrode
200, may be removed, and the defect test for the second
anode electrode 200 may be performed. Also, since the
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connection electrode 185 may be made of a transparent
conductive material such as ITO, the connection elec-
trode 185 may not affect transmittance of a pixel.
[0134] Since the connection electrode 185 may be
formed through the same process as that of the first cover
anode electrode 183 and the first cover auxiliary elec-
trode 183 simultaneously with them, a separate mask
process is not required additionally.

[0135] Next, as shown in FIG. 5d, a second planariza-
tion layer 172 is formed on the first anode electrode 180,
the first auxiliary electrode 190 and the connection elec-
trode 185, which are formed within the active area AA.
[0136] The second planarization layer 172 is formed
to be provided with a fourth contact hole CH4 and a fifth
contact hole CH5, whereby the first anode electrode 180
is externally exposed through the fourth contact hole
CH4, and the first auxiliary electrode 190 is externally
exposed through the fifth contact hole CH5.

[0137] Next,asshowninFIG. 5e, asecondanode elec-
trode 200 and a second auxiliary electrode 210 are
formed to be spaced apart from each other on the second
planarization layer 172.

[0138] The second anode electrode 200 includes a
second lower anode electrode 201, a second center an-
ode electrode 202, and a second upper anode electrode
203, and the second auxiliary electrode 210 includes a
second lower auxiliary electrode 211, a second center
auxiliary electrode 212, and a second upper auxiliary
electrode 213.

[0139] The second anode electrode 200 and the sec-
ond auxiliary electrode 210 may be formed of the same
material through the same patterning process at the
same time.

[0140] Particularly, in one embodiment of the present
invention, as shown in FIG. 5e, the connection electrode
185 is formed to overlap a second anode electrode 200a
of a corresponding one of sub pixels of another adjacent
pixel. Therefore, if a defect occurs in the second anode
electrode 200 of a specific sub pixel, the connection elec-
trode 185 of the specific sub pixel and the second anode
electrode 200a of another adjacent pixel are subjected
to welding, whereby the defect pixel may be repaired
simply.

[0141] Next, as shownin FIG. 5f, a bank 220 is formed
on one side and the other side of the second anode elec-
trode 200 while an upper surface of the second anode
electrode 200 is being exposed. Also, the bank 220 is
formed on one side and the other side of the second
auxiliary electrode 210 while the upper surface of the
second auxiliary electrode 210 is being exposed.
[0142] Also, a first partition wall 231 and a second par-
tition wall 232 are sequentially formed on the exposed
second auxiliary electrode 210. The first partition wall
231 may be formed of the same material as that of the
bank 220 through the same patterning process as that
of the bank 220 simultaneously with the bank 220. The
partition wall 230 is formed to be spaced apart from the
bank 220 at a predetermined distance, whereby a spaced
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area is provided between the partition wall 230 and the
bank 220.

[0143] In order that an upper surface of the partition
wall 230 serves as eaves, a width of an upper surface of
the second partition wall 232 is formed to be greater than
that of a lower surface of the second partition wall 232.
Particularly, based on a front surface, the upper surface
of the second partition wall 232 covers the spaced area
between the partition wall 230 and the bank 220, whereby
an organic light emitting layer 240, which will be de-
scribed later, is prevented from being deposited on the
spaced area between the partition wall 230 and the bank
220 during a deposition process of the organic light emit-
ting layer 240.

[0144] Next,asshowninFIG. 5g, the organiclight emit-
ting layer 240 is formed on the second anode electrode
200. The organic light emitting layer 240 is formed
through a deposition process such as evaporation in
which linearity of a deposition material is excellent,
whereby the organic light emitting layer 240 may be de-
posited on the bank 220 and the partition wall 230 but is
not deposited on the spaced area between the partition
wall 230 and the bank 220. That is, since the upper sur-
face of the partition wall 230 serves as eaves during dep-
osition of the organic light emitting layer 240, even though
the organic light emitting layer 240 may be deposited
without a mask pattern that covers the upper surface of
the second auxiliary electrode 210, the organic light emit-
ting layer 240 may be prevented from being deposited
on the spaced area between the partition wall 230 and
the bank 220.

[0145] Next, as shown in FIG. 5h, a cathode electrode
250 is formed on the organic light emitting layer 240.
[0146] The cathode electrode 250 is formed to be con-
nected with the second auxiliary electrode 210 through
the spaced area between the partition wall 230 and the
bank 220. The cathode electrode 250 may be formed
through a deposition process such as sputtering in which
linearity of a deposition material is not good, whereby the
cathode electrode 250 may be deposited on the spaced
area between the partition wall 230 and the bank 220.
[0147] Accordingto the presentinvention described as
above, the following advantages may be obtained as fol-
lows.

[0148] According to one embodiment of the present
invention, the signal at the anode electrode is tested
through the connection electrode connected with the an-
ode electrode and formed in the transmissive area of the
pixel, whereby the defect of the anode electrode may be
tested exactly without interference caused by another
electrode.

[0149] According to one embodiment of the present
invention, the connection electrode made of a transpar-
entconductive material is formedin the transmissive area
of the pixel, whereby the defect of the anode electrode
may be tested without affecting transmittance of each
pixel.

[0150] According to one embodiment of the present
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invention, since the connection electrode may be formed
thorough the process of forming the anode electrode si-
multaneously with the anode electrode, the mask proc-
ess may be prevented from increasing.

[0151] According to one embodiment of the present
invention, when the defect occurs in an anode electrode
of a specific pixel, another anode electrode of a corre-
sponding one of sub pixels of another adjacent pixel and
the connection electrode are subjected to welding,
whereby the pixel where the defect occurs may be re-
paired simply.

[0152] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
presentinvention without departing from the scope of the
inventions. Thus, itis intended that the presentinvention
covers the modifications and variations of this invention
provided they come within the scope of the appended
claims and their equivalents.

[0153] The following list of embodiments forms part of
the description.

1. An organic light emitting display device compris-
ing:

a substrate provided with a plurality of pixels,
each of which includes a light emitting area and
a transmissive area;

an anode electrode provided in the light emitting
area;

an organic light emitting layer provided on the
anode electrode;

acathode electrode provided on the organic light
emitting layer;

an auxiliary electrode connected with the cath-
ode electrode; and

a connection electrode connected with the an-
ode electrode and provided in the transmissive
area.

2. The organic light emitting display device of em-
bodiment 1, wherein the anode electrode includes a
first anode electrode and a second anode electrode
connected with the first anode electrode through a
contact hole, and

wherein the connection electrode is provided to be
connected with the first anode electrode on the same
layer as the first anode electrode.

3. The organic light emitting display device of em-
bodiment 2, wherein the first anode electrode in-
cludes a first lower anode electrode and a first upper
anode electrode, and a first cover anode electrode,
and

wherein the connection electrode is provided to be
connected with the first cover anode electrode.

4. The organic light emitting display device of em-
bodiment 1, wherein the connection electrode is
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made of a transparent conductive material.

5. The organic light emitting display device of em-
bodiment 1, wherein, when it is determined that the
anode electrode has a defect, the connection elec-
trode is provided to overlap an anode electrode of a
corresponding one of sub pixels of an adjacent pixel
so as to repair the anode electrode with the defect.

6. The organic light emitting display device of em-
bodiment 1, further comprising

a bank provided on one side and the other side of
the auxiliary electrode, and

a partition wall provided to be spaced apart from the
bank on the auxiliary electrode,

wherein the cathode electrode is connected with the
auxiliary electrode through a spaced area between
the bank and the partition wall.

7. A method of manufacturing an organic light emit-
ting display device, the method comprising the steps
of:

forming a first anode electrode and a first auxil-
iary electrode spaced apart from the first anode
electrode, in a light emitting area on a substrate
provided with a plurality of pixels, each of which
includes a light emitting area and a transmissive
area;

forming a planarization layer on the first anode
electrode and the first auxiliary electrode and
respectively forming contact holes, which exter-
nally expose the first anode electrode and the
first auxiliary electrode, by removing a predeter-
mined area of the planarization layer; and
forming a second anode electrode and a second
auxiliary electrode on the planarization layer, the
second anode electrode being connected with
the first anode electrode and the second auxil-
iary electrode being connected with the second
auxiliary electrode,

wherein a connection electrode connected with
the first anode electrode is formed in the trans-
missive area during the process of forming the
first anode electrode and the first auxiliary elec-
trode.

8. The method of embodiment 7, wherein the step
of forming the first anode electrode and the first aux-
iliary electrode includes the steps of:

forming a first lower anode electrode and a first
lower auxiliary electrode;

respectively forming a first upper anode elec-
trode and afirst upper auxiliary electrode on the
first lower anode electrode and the first auxiliary
electrode; and

respectively forming a first cover anode elec-
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trode and a first cover auxiliary electrode on the
first upper anode electrode and the first upper
auxiliary electrode,

wherein the connection electrode is formed to-
gether with the first cover anode electrode and
thefirstcover auxiliary electrode during the proc-
ess of forming the first cover anode electrode
and the first cover auxiliary electrode.

9. The method of embodiment 7, wherein, when it is
determined that the second anode electrode has a
defect, the connection electrode is provided to over-
lap a second anode electrode of a corresponding
one of sub pixels of an adjacent pixel so as to repair
the second anode electrode with the defect.

10. The method of embodiment 7, further comprising
the steps of:

forming a bank provided on one side and the
other side of the second auxiliary electrode and
forming a partition wall provided on the second
auxiliary electrode;

forming an organic light emitting layer on the
second anode electrode; and

forming a cathode electrode connected with the
second auxiliary electrode on the organic light
emitting layer,

wherein the organic light emitting layer is not
deposited on a spaced area between the bank
and the partition wall, and the cathode electrode
is deposited on the spaced area between the
bank and the partition wall.

Claims

An organic light emitting display device comprising:

a substrate provided with a plurality of pixels,
each of which includes a light emitting area and
a transmissive area;

an anode electrode provided in the light emitting
area;

an organic light emitting layer provided on the
anode electrode;

acathode electrode provided on the organic light
emitting layer;

an auxiliary electrode connected with the cath-
ode electrode; and

a connection electrode connected with the an-
ode electrode and provided in the transmissive
area.

The organic light emitting display device of claim 1,
wherein the anode electrode includes a first anode
electrode and a second anode electrode connected
with the first anode electrode through a contact hole,
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and

wherein the connection electrode is provided to be
connected with the firstanode electrode on the same
layer as the first anode electrode.

The organic light emitting display device of claim 2,
wherein the first anode electrode includes a first low-
eranode electrode and afirst upper anode electrode,
and a first cover anode electrode, and

wherein the connection electrode is provided to be
connected with the first cover anode electrode.

The organic light emitting display device of claim 3,
wherein the first cover anode electrode is disposed
to cover an upper surface and side of the first upper
anode electrode.

The organic light emitting display device of claim 3
or claim 4, wherein an oxidation of the first lower
anode electrode and the first cover anode electrode
is smaller than that of the first upper anode electrode,
and wherein a resistance of the first upper anode
electrode is lower than that of each of the first lower
anode electrode and the first cover anode electrode.

The organic light emitting display device of any pre-
ceding claim, wherein the auxiliary electrode in-
cludes a first auxiliary electrode and a second aux-
iliary electrode connected with the first auxiliary elec-
trode through a contact hole.

The organic light emitting display device of claim 6
when dependent on claim 2, wherein the first anode
electrode and the first auxiliary electrode are dis-
posed on the same layer, and wherein the second
anode electrode and the second auxiliary electrode
are disposed on the same layer.

The organic light emitting display device of claim 6
when dependent on claim 2, or claim 7, wherein a
width of the first auxiliary electrode is greater than
that of the first anode electrode.

The organic light emitting display device of claim 6
when dependent on claim 2, or claim 7 or claim 8,
wherein the first auxiliary electrode is overlapped
with the second anode electrode.

The organic light emitting display device of claim 6
when dependent on claim 2, or any one of claims 7
to 9, wherein the first auxiliary electrode and the first
anode electrode are formed of the same material,
and wherein the second auxiliary electrode and the
second anode electrode are formed of the same ma-
terial.

The organic light emitting display device of any one
of claims 6 to 10, wherein the first auxiliary electrode
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includes a first lower auxiliary electrode and a first
upper auxiliary electrode, and a first cover auxiliary
electrode.

The organic light emitting display device of claim 11,
wherein the first cover auxiliary electrode is disposed
to cover an upper surface and side of the first upper
auxiliary electrode.

The organic light emitting display device of claim 11
or claim 12, wherein an oxidation of the first lower
auxiliary electrode and the first cover auxiliary elec-
trode is smaller than that of the first upper auxiliary
electrode, and wherein a resistance of the first upper
auxiliary electrode is lower than that of each of the
first lower auxiliary electrode and the first cover aux-
iliary electrode.

The organic light emitting display device according
to any preceding claim, wherein the connection elec-
trode is made of a transparent conductive material.

The organic light emitting display device according
to any preceding claim, wherein the connection elec-
trode overlaps an anode electrode of a correspond-
ing one of sub pixels of an adjacent pixel.

The organic light emitting display device of claim 15,
wherein, an anode electrode that has a defect is con-
nected to an anode electrode of a corresponding one
of sub pixels of an adjacent pixel so as to repair the
anode electrode with the defect.

The organic light emitting display device according
to any preceding claim, further comprising

a bank provided on one side and the other side of
the auxiliary electrode, and

a partition wall provided to be spaced apart from the
bank on the auxiliary electrode,

wherein the cathode electrode is connected with the
auxiliary electrode through a spaced area between
the bank and the partition wall.

A method of manufacturing an organic light emitting
display device, the method comprising the steps of:

forming a first anode electrode and a first auxil-
iary electrode spaced apart from the first anode
electrode, in a light emitting area on a substrate
provided with a plurality of pixels, each of which
includes a light emitting area and a transmissive
area;

forming a planarization layer on the first anode
electrode and the first auxiliary electrode and
respectively forming contact holes, which exter-
nally expose the first anode electrode and the
first auxiliary electrode, by removing a predeter-
mined area of the planarization layer; and
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forming a second anode electrode and a second
auxiliary electrode on the planarization layer, the
second anode electrode being connected with

the first anode electrode and the second auxil-
iary electrode being connected with the second 5
auxiliary electrode,

wherein a connection electrode connected with

the first anode electrode is formed in the trans-
missive area during the process of forming the
first anode electrode and the first auxiliary elec- 70
trode.

19. The method of claim 18, wherein the step of forming
the first anode electrode and the first auxiliary elec-
trode includes the steps of: 15

forming a first lower anode electrode and a first
lower auxiliary electrode;

respectively forming a first upper anode elec-
trode and afirst upper auxiliary electrode onthe 20
first lower anode electrode and the first lower
auxiliary electrode; and

respectively forming a first cover anode elec-
trode and a first cover auxiliary electrode on the

first upper anode electrode and the first upper 25
auxiliary electrode,

wherein the connection electrode is formed to-
gether with the first cover anode electrode and
thefirst cover auxiliary electrode during the proc-

ess of forming the first cover anode electrode 30
and the first cover auxiliary electrode.

20. The method of claim 18 or claim 19, wherein, when
it is determined that the second anode electrode has
a defect, the connection electrode is provided to 35
overlap a second anode electrode of a correspond-
ing one of sub pixels of an adjacent pixel so as to
repair the second anode electrode with the defect.

21. The method according to any one of claims 18 to 20, 40
further comprising the steps of:

forming a bank provided on one side and the
other side of the second auxiliary electrode and
forming a partition wall provided on the second 45
auxiliary electrode;

forming an organic light emitting layer on the
second anode electrode; and

forming a cathode electrode connected with the
second auxiliary electrode on the organic light 50
emitting layer,

wherein the organic light emitting layer is not
deposited on a spaced area between the bank

and the partition wall, and the cathode electrode

is deposited on the spaced area between the 55
bank and the partition wall.

16
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