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(57)  Disclosed herein is an electroluminescent dis-
play device capable of improving reliability of a contact
portion between low-potential supply line and a cathode
electrode of an organic light emitting diode. The electro-
luminescent display device includes a low potential volt-
age supply line disposed on a display panel to supply a
low potential voltage to the display panel; a cathode elec-
trode overlapped with the low potential voltage supply
line and having at least one contact portion; and an aux-
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iliary cathode electrode disposed overlapped with the low
potential voltage supply line and the cathode electrode
to connect the low potential voltage supply line to the
cathode electrode, wherein a bank layer is disposed be-
tween the cathode electrode and the auxiliary cathode
electrode to cover arim of the auxiliary cathode electrode,
or the cathode electrode covers a rim of the auxiliary
cathode electrode and an inorganic insulation layer.
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Description
BACKGROUND

Field of Technology

[0001] This disclosure relates to an organic electrolu-
minescent display device, and more particularly to an
organic electroluminescent display device capable of im-
proving reliability of a contact portion between low-po-
tential supply line and a cathode electrode of an organic
light emitting diode.

Discussion of the Related Art

[0002] Recently, various flat panel display devices ca-
pable of reducing weight and volume, which are disad-
vantages of CRT (Cathode Ray Tube), have been devel-
oped. The flat panel display devices may be a liquid crys-
tal display device (LCD), a field emission display device
(FED), a plasma display panel (PDP), an organic elec-
troluminescent display device and so on.

[0003] The organic electroluminescent display is a
self-emissive display device which excites an organic
compound to emit light. It does not require a backlight
used in the LCD, so its thickness and weight can be re-
duced and can simplify the process. Also, the organic
electroluminescent display device is widely used be-
cause it can be manufactured at low temperature, has a
high response speed of 1 ms or less, and has properties
such as a low power consumption, a wide viewing angle,
and a high contrast.

[0004] The organic electroluminescent display device
includes an organic light emitting diode (OLED) that con-
verts electric energy into light energy. The organic light
emitting diode includes an anode electrode, a cathode
electrode, and an organic light emitting layer disposed
between the anode electrode and the cathode electrode.
Holes are injected from the anode electrode and elec-
trons are injected from the cathode electrode. An exciton
is generated when the holes are injected into the organic
light emitting layer through the anode electrode and the
electrons are injected into the organic light emitting layer
through the cathode electrode. The excitons emit light
while emitting energy.

[0005] The organic electroluminescent display device
comprises gate lines, data lines, common power lines,
and pixels defined by their crossings. Each pixel includes
a switching thin film transistor, a driving thin film transis-
tor, a storage capacitor, and an organic light emitting di-
ode. The switching thin film transistor is turned on when
a scan pulse supplied to the gate line is supplied to a
gate electrode of the driving thin film transistor. While the
driving thin film transistor is on, a data signal supplied to
the data line is provided to a drain or source electrode of
the driving thin film transistor and the storage capacitor.
The driving thin film transistor controls the current sup-
plied from a power supply line to the organic light emitting
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diode in response to the data signal supplied to the gate
electrode, thereby controlling the amount of light emis-
sion from the organic light emitting diode. The storage
capacitor charges the data supplied from the data line
through the switching thin film transistor so that the driv-
ing thin film transistor can maintain the emission of the
organic light emitting diode by supplying a constant cur-
rent until the data signal of the next frame is supplied
even if the switching thin film transistor is turned off.
[0006] Hereinafter, a related art organic electrolumi-
nescent display device will be described with reference
to FIG. 1.

[0007] FIG. 1is a cross-sectional view showing a part
of a related art organic electroluminescent display de-
vice.

[0008] Referring to FIG. 1, a related art organic elec-
troluminescent display device includes a display panel
10, a control PCB 20, source PCBs 22, gate drivers GD,
and chip-on films 24.

[0009] The chip-on films 24 are electrically connected
to pads of the source PCBs 22 and data pads of the
display panel 25. On the chip-on film 24, a source inte-
grated circuit (hereinafter, referred to as a source IC) SIC
as a source driver circuit is mounted.

[0010] Thesource PCB 22is provided with various wir-
ings for supplying digital video data, timing control signals
and power supply voltages required for the display panel
from the control PCB 20.

[0011] A control circuit and a data transfer circuit are
mounted on the control PCB 20. The control PCB 20
supplies the timing control signals for controlling the op-
eration of the source ICs SIC together with the digital
video data and the power supply voltages to the source
ICs SIC of the chip-on films 24 through the source PCBs
22.

[0012] In FIG. 1, signal lines for supplying timing con-
trol signals, data signals and so on, a supply line for sup-
plying a high-potential voltage, and the like are omitted
in order to avoid complication of the drawing. Only a low
potential voltage supply line VSSL for supplying a low
potential voltage VSS to the cathode electrode CAT of
the organic electroluminescent display device is shown.
[0013] In the related art organic electroluminescent
display device, the low potential voltage VSS is supplied
to the cathode electrode CAT formed on the display panel
through the control PCB 20, the source PCBs 22 and the
source ICs SIC as shown in FIG. 1.

[0014] Low potential voltage supply lines VSSL for sup-
plying the low potential voltage VSS are connected to
the cathode electrode CAT via the control PCB 20, the
source PCBs 22 and the chip-on film 24.

[0015] The low potential voltage supply lines VSSL are
formed when the gate lines are formed in the display
panel 10 of the organic electroluminescent display device
in order to reduce the number of process steps, and the
cathode electrode CAT is formed when the organic light
emitting diodes are formed after forming the data lines.
As a result, the low potential voltage supply lines VSSL
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and the cathode electrode CAT are formed in different
layers. Accordingly, in order to connect the low potential
voltage supply lines VSSL and the cathode electrode
CAT to each other, a plurality of contact holes CH must
be formed in layers existing between them.

[0016] Inthis construction, there are aninsulation layer
covering the low potential voltage supply lines VSSL, a
first auxiliary cathode electrode formed on the insulation
layer on which the source/drain electrodes of the thin film
transistor arranged in the display area (active area) of
the display panel are formed, a passivation layer covering
the first auxiliary cathode electrode, an overcoat layer for
planarization disposed on the passivation layer, and a
second auxiliary cathode electrode formed on the passi-
vation layer on which the pixel electrodes are arranged
between the low potential voltage supply lines VSSL and
the cathode electrode CAT. In the contact areas between
the low potential power supply voltage lines VSSL and
the cathode electrode CAT, the first auxiliary cathode
electrode is connected to the low potential voltage supply
lines VSSL via through-holes passing through the insu-
lating layer. Also, the passivation layer and the overcoat
layer on the low voltage supply lines VSSL are removed
so that the first and second auxiliary cathode electrodes
are directly connected, and the cathode electrode is dis-
posed on the second auxiliary cathode electrode.
[0017] However, when the cathode electrode is dis-
posed on the second auxiliary cathode electrode, there
is a lifting phenomenon between the second auxiliary
cathode electrode and the second auxiliary cathode elec-
trode because the second auxiliary cathode electrode
formed of a transparent conductive material such as in-
dium tin oxide (ITO) and the overcoat layer formed of the
organic insulating material disposed thereunder are not
in good contact with each other. For this reason, when
the second auxiliary cathode electrode is etched, the end
portion of the second auxiliary cathode electrode may
have a reverse tapered shape.

[0018] Therefore, when the cathode electrode is
formed on the second auxiliary cathode electrode, a hole
is formed in the cathode electrode. The cathode elec-
trode is thin due to the reverse tapered shape of the sec-
ond auxiliary cathode electrode, and the resistance of
the portion corresponding to the reverse tapered shape
becomes higher. Therefore, when the display panel is
driven for a long time, there is a problem that the display
panel is damaged.

SUMMARY

[0019] An object of this disclosure is to provide an or-
ganic electroluminescent display device capable of pre-
venting the inverse tapered shape from being generated
atthe rim of the second auxiliary cathode electrode which
is in contact with the cathode electrode, thereby prevent-
ing the damage of the display panel.

[0020] The object is solved by the features of the in-
dependent claims. Preferred embodiments are given in
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the dependent claims.

[0021] An organic electroluminescent display device
according to one aspect of this disclosure comprises a
low potential voltage supply line disposed on a non-dis-
play area of a display panel to supply a low potential
voltage to the display panel; a cathode electrode over-
lapped with the low potential voltage supply line and hav-
ing at least one contact portion; and an auxiliary cathode
electrode overlapped with the low potential voltage sup-
ply line and the cathode electrode to connect to the low
potential voltage supply line.

[0022] A bank layer is disposed between the cathode
electrode and the auxiliary cathode electrode to cover a
rim of the auxiliary cathode electrode if the rim of the
auxiliary cathode electrode is disposed on the organic
insulation layer of at least one of the contact portion.
[0023] The cathode electrode covers and directly con-
tacts a rim of the auxiliary cathode electrode and an in-
organic insulation layer if the rim of the auxiliary cathode
electrode is disposed on the inorganic insulation layer of
at least one of the contact portion.

[0024] The auxiliary cathode electrode may include a
first auxiliary cathode electrode connected to the low po-
tential voltage supply line exposed through a plurality of
contact holes passing through an insulation layer cover-
ing the low potential voltage supply line; and a second
auxiliary cathode electrode disposed on the first auxiliary
cathode electrode exposed through the inorganic insu-
lation layer and the organic insulation layer sequentially
covering the first auxiliary cathode electrode.

[0025] The inorganic insulation layer and the organic
insulation layer may include a first opening to expose the
first auxiliary cathode electrode, the second auxiliary
cathode electrode is disposed on the first auxiliary cath-
ode electrode, the inorganic insulation layer, and the or-
ganic insulation layer exposed through the first opening,
the bank layer is disposed on the organic insulation layer
to cover the rim of the second auxiliary cathode electrode,
and the cathode electrode disposed on the organic insu-
lation layer to cover the bank layer and the second aux-
iliary cathode electrode.

[0026] The inorganic insulation layer and the organic
insulation layer may include a first opening to expose the
first auxiliary cathode electrode, the organic insulation
layer may include a second opening disposed at a dis-
tance from the first opening and exposing the inorganic
layer, the second auxiliary cathode electrode may be dis-
posed on the first auxiliary cathode electrode exposed
through the first opening, a portion of the inorganic insu-
lation layer exposed through the second opening, and
the organicinsulation layer between the first opening and
second opening, and the cathode electrode disposed on
the organic insulation layer to cover the second auxiliary
cathode electrode, and cover the rim of the second aux-
iliary cathode electrode in the second opening.

[0027] An organic electroluminescent display device
according to another aspect of this disclosure comprises
a low potential voltage supply line disposed on a sub-
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strate; a first auxiliary cathode electrode disposed on an
insulation layer covering the low potential voltage supply
line, and connected to the low potential voltage supply
line through a plurality of contact holes exposing the low
potential voltage supply line; a passivation layer and an
overcoat layer sequentially covering the first auxiliary
cathode electrode; a second auxiliary cathode electrode
disposed on the first auxiliary cathode electrode, the pas-
sivation layer and the overcoat layer exposed through an
opening passing through the passivation layer and the
overcoat layer; a bank layer disposed on the overcoat
layer and the second auxiliary cathode electrode to cover
a rim of the auxiliary cathode electrode; and a cathode
electrode disposed on the overcoat layer to cover the
bank layer and the second auxiliary cathode electrode.
[0028] An organic electroluminescent display device
according to another aspect of this disclosure comprises
a low potential voltage supply line disposed on a sub-
strate; a first auxiliary cathode electrode disposed on an
insulation layer covering the low potential voltage supply
line, and connected to the low potential voltage supply
line through a plurality of contact holes exposing the low
potential voltage supply line; a passivation layer and an
overcoat layer sequentially covering the first auxiliary
cathode electrode; a second auxiliary cathode electrode
disposed on the first auxiliary cathode electrode, the pas-
sivation layer and the overcoat layer exposed through a
first opening passing through the passivation layer and
the overcoat layer, and on a portion of the passivation
layer exposed through a second opening disposed at a
distance from the first opening and exposing the passi-
vation layer; and a cathode electrode disposed on the
overcoatlayer and the passivation layer to cover the bank
layer and the second auxiliary cathode electrode.
[0029] The passivation layer may be made of an inor-
ganic insulation material and the overcoat layer is made
of an organic insulation layer.

[0030] According to the organic electroluminescent
display device of this disclosure, since the reverse ta-
pered shape does not occur at the edge portion of the
auxiliary cathode electrode disposed between the cath-
ode electrode and the low-potential voltage supply lines,
it is possible for the display panel to be prevented from
being damaged due to an increase in resistance even
when the display panel is driven for a long time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] 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 specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention. In the drawings:

FIG. 1 is a cross-sectional view schematically show-
ing a organic electroluminescent display device ac-
cording to the related art;
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FIG. 2 is a block diagram schematically showing an
organic electroluminescent display according to an
embodiment of the disclosure;

FIG. 3is an equivalent circuit diagram schematically
showing one pixel region of the display panel of the
organic electroluminescent display device shown in
FIG.2 according to an embodiment of the disclosure;
FIG. 4 is a plan view showing a portion of organic
electroluminescent display devices according to em-
bodiments of the disclosure;

FIG. 5 is a plan view showing a first embodiment of
an area R1 shown in FIG. 4 according to an embod-
iment of the disclosure;

FIG. 6 is a cross-sectional view taken along line I-1
‘of FIG. 5 according to an embodiment of the disclo-
sure;

Fig. 7 is a plan view showing a second embodiment
of the area R1 shown in FIG. 4 according to an em-
bodiment of the disclosure; and

FIG. 8 is a cross-sectional view taken along line II-
Il "of FIG. 7 according to an embodiment of the dis-
closure.

DETAILED DESCRIPTION

[0032] Hereinafter, embodiments of this disclosure are
described in detail with reference to the accompanying
drawings. In the specification, the same reference sym-
bols denote the same elements. In the following descrip-
tion, a detailed description of the known functions and
constitutions will be omitted if it is deemed to obscure the
embodiments of the present invention. Furthermore, the
names of elements used in the following description have
been selected by taking into consideration only the ease
of writing this specification and may be different from the
names of actual parts.

[0033] Hereinafter, an organic electroluminescent dis-
play according to an embodiment of this disclosure will
be described with reference to FIGS. 2 and 3.

[0034] FIG.2isablockdiagram schematically showing
an organic electroluminescent display according to an
embodiment of this disclosure. FIG. 3 is an equivalent
circuit diagram schematically showing one pixel region
of the display panel of the organic electroluminescent
display device shown in FIG. 2.

[0035] Referring to FIGS. 2 and 3, the organic light
emitting display according to this disclosure includes a
display panel DP, data drivers DD disposed on one side
of the display panel DP, gate drivers GD disposed on
another side of the display panel DP, a timing controller
TC providing timing signals to the data drivers DD and
the gate drivers GD, a high potential voltage supply line
VDDL for supplying a high potential voltage to the display
panel DP, and a low potential voltage supply line VSSL
for supplying a low potential voltage to the display panel
DP.

[0036] The data driver DD on which the source IC SIC
is mounted has one side connected to one end of the
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source printed circuitboard DPCB, and another side con-
nected to one end of the display panel DP.

[0037] The data driver DD converts the digital video
data RGB input from the timing controller TC into an an-
alog gamma compensation voltage to generate a data
voltage. The data voltage output from the data driver DD
is supplied to the data lines DL.

[0038] The gate driver GD includes a gate IC GIC, and
sequentially supplies gate pulses synchronized with the
data voltage to the gate lines GL to select pixels of the
display panel DP to which the data voltage is written.
[0039] The timing controller TC receives timing sig-
nals, such as a vertical sync signal Vsync, a horizontal
sync signal Hsync, a data enable signal DE, and a main
clock MCLK, from a host system HS and synchronizes
the operating timing of the data driver DD and the gate
driver GD. Data timing control signals for controlling the
data driver DD include a source sampling clock SSC, a
source output enable signal SOE and so on. Gate timing
control signals for controlling the gate driver GD include
a gate start pulse GSP, a gate shift clock GSC, a gate
output enable signal GOE and so on. The timing control-
ler TC may be mounted on the control PCB CPCB.
[0040] The host system HS may be implemented as
any one of a TV system, a set-top box, a navigation sys-
tem, a DVD player, a blue-ray player, a personal com-
puter (PC), a home theater system, or a phone system.
The host system HS transmits the timing signals Vsync,
Hsync, DE, and MCLK, together with digital video data,
to the timing controller TC.

[0041] The pixel array of the display panel DP includes
pixels defined by the data lines DL and the gate lines GL.
Each of the pixels includes an organic light-emitting diode
which is a self emitting element.

[0042] Referring to FIG. 3, in the display panel DP, the
plurality of data lines DL and the plurality of gate lines
GL are crossing over each other, and pixels are disposed
in a matrix form neighboring to the crossings. Each of
the pixels includes an organic light-emitting diode OLED,
a driving thin film transistor DT for controlling the amount
of current flowing into the organic light-emitting diode
OLED, and a programming unit SC for setting the gate-
source voltage of the driving thin film transistor DT.
[0043] The programming unit SC may include at least
one switching thin film transistor and at least one storage
capacitor.

[0044] The switching thin film transistor is turned on in
response to a scan signal from the gate line GL, and
applies a data voltage from the data line DL to an elec-
trode on one electrode of the storage capacitor.

[0045] The driving thin film transistor DT adjusts the
amount of light emitted by the organic light-emitting diode
OLED by controlling the amount of current supplied to
the organic light-emitting diode OLED based on the
amount of a voltage charged in the storage capacitor.
The amount of light emitted by the organic light-emitting
diode OLED is proportional to the amount of current sup-
plied by the driving thin film transistor DT.

10

15

20

25

30

35

40

45

50

55

[0046] Each of the pixels is connected to a high poten-
tial voltage source VDD and a low potential voltage
source VSS, and is supplied with a high potential voltage
and a low potential voltage from a power generation unit
(not shown).

[0047] The thin film transistors constituting the pixel
may be implemented in a p type or an n type. Further-
more, the semiconductor layer of the thin film transistors
constituting the pixel may include amorphous silicon,
polysilicon, or oxide. The organic light-emitting diode
OLED includes an anode electrode ANO, a cathode elec-
trode CAT, and an organic emission layer interposed be-
tween the anode electrode ANO and the cathode elec-
trode CAT. The anode electrode ANO is connected to
the driving thin film transistor DT. The organic emission
layer includes an emission layer (EML). The organic
emission layer may be disposed between a hole injection
and hole transport layers and an electron transport and
electron injection layers.

[0048] Hereinafter, an electroluminescent display de-
vice according to a first embodiment of this disclosure
will be described in more detail with reference to FIGS.
410 6.

[0049] FIG. 4 is a plan view showing a portion of or-
ganic electroluminescent display devices according to
embodiments of this disclosure. FIG. 5 is a plan view
showing a first embodiment of an area R1 shown in FIG.
4. FIG. 6 is a cross-sectional view taken along line I-I' of
FIG. 5.

[0050] Referring to FIG. 4, the electroluminescent dis-
play device according to a first embodiment of this dis-
closure a low potential voltage supply line VSSL for sup-
plying a low potential voltage VSS through the chip-on
film COF, and a cathode electrode CAT connected to the
low potential voltage supply line VSSL.

[0051] In FIG. 4, signal lines for supplying timing con-
trol signals such as data signals, a high potential voltage
supply line for supplying a high potential voltage and so
on are omitted to obviate complicating the drawing, but
the cathode electrode CAT and the low potential voltage
supply line VSSL for supplying the low potential voltage
VSS to the cathode electrode CAT are shown.

[0052] Referringto FIGS. 5 and 6 showing an area R1
of FIG. 4, the low potential voltage supply line VSSL is
connected to the cathode electrode CAT through a first
auxiliary cathode electrode ACATa and a second auxil-
iary cathode electrode ACATb. Hereinafter, the connec-
tion structure of the low potential voltage supply line
VSSL and the cathode electrode CAT will be described
in more detail.

[0053] A buffer layer BUF is disposed on a substrate
SUB of the display panel DP. A low potential voltage sup-
ply line VSSL is disposed on the buffer layer BUF. The
buffer layer BUF may be omitted.

[0054] AninsulationlayerILD is disposed on the buffer
layer BUF to cover the low potential voltage supply line
VSSL.

[0055] The first auxiliary cathode electrode ACATa is
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disposed on the insulation layer ILD to be connected to
the low potential voltage supply line VSSL exposed
through a plurality of contact holes CH of the insulating
layer ILD.

[0056] A passivation layer PAS is disposed on the in-
sulating layer ILD to cover the first auxiliary cathode elec-
trode ACATa. An overcoat layer OC is disposed on the
passivation layer PAS to flatten the passivation layer
PAS. The passivation layer PAS may be formed of an
inorganic insulating material, and the overcoat layer OC
may be formed of an organic insulating material. The
passivation layer PAS and the overcoat layer OC have
an opening OP exposing the first auxiliary cathode elec-
trode ACATa.

[0057] A second auxiliary cathode electrode ACATb is
disposed on the overcoat layer OC to be in contact with
the first auxiliary cathode electrode ACATa exposed
through the opening OP. The second auxiliary cathode
electrode ACATb is also disposed on the passivation lay-
er PAS and the overcoat layer OC as well as the first
auxiliary cathode electrode ACATa exposed through the
opening OP.

[0058] A bank layer BN is disposed on a rim of the
second aucxiliary cathode electrode ACATb and the over-
coat layer OC so that the rim of the second auxiliary cath-
ode electrode ACATDb is not exposed to the outside.
[0059] A cathode electrode CAT of the organic light
emitting diode is disposed on the overcoat layer OC on
which the second auxiliary cathode electrode ACATb and
the bank layer BN are disposed to cover the second aux-
iliary cathode electrode ACATb and the bank layer BN.
[0060] According to the construction described above,
since the bank layer BN covers the rim of the second
auxiliary cathode electrode ACATb, when the cathode
electrode CAT is formed in a subsequent process, the
cathode electrode CAT is in contact with the second aux-
iliary cathode electrode ACATb at a position inside the
second auxiliary cathode electrode ACATb, not at the
rim of the second auxiliary cathode electrode ACATD.
[0061] Accordingtothe organiclight emitting diode dis-
play according to the first embodiment of this disclosure,
since the cathode electrode CAT is in contact with the
second auxiliary cathode electrode ACATb while avoid-
ing the rim of the second auxiliary cathode electrode
ACATDb in which a reverse taper shape may be formed,
it is possible to prevent a damage of the display panel
due to the increase of resistance even when the display
panel is driven for a long time.

[0062] Hereinafter, an electroluminescent display de-
vice according to a second embodiment of this disclosure
will be described in more detail with reference to FIGS.
4,7 and 8.

[0063] FIG. 4 is a plan view showing a portion of or-
ganic electroluminescent display devices according to
embodiments of this disclosure. Fig. 7 is a plan view
showing a second embodiment of the area R1 shown in
FIG. 4. FIG. 8 is a cross-sectional view taken along line
II-Il"of FIG. 7.
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[0064] Referring to FIGS. 7 and 8 of the second em-
bodiment showing an area R1 of FIG. 4, the low potential
voltage supply line VSSL is connected to the cathode
electrode CAT through a first auxiliary cathode electrode
ACATa and a second auxiliary cathode electrode
ACATD. Hereinafter, the connection structure of the low
potential voltage supply line VSSL and the cathode elec-
trode CAT will be described in more detail.

[0065] A buffer layer BUF is disposed on a substrate
SUB of the display panel DP. A low potential voltage sup-
ply line VSSL is disposed on the buffer layer BUF. The
buffer layer BUF may be omitted.

[0066] An insulation layer ILD is disposed to cover the
low potential voltage supply line VSSL.

[0067] The first auxiliary cathode electrode ACATa is
disposed on the insulation layer ILD so as to be connect-
ed to the low potential voltage supply line VSSL exposed
through a plurality of contact holes CH of the insulation
layer ILD.

[0068] A passivation layer PAS is disposed on the in-
sulation layer ILD to cover the first auxiliary cathode elec-
trode ACATa. An overcoat layer OC is disposed on the
passivation layer PAS to flatten the passivation layer
PAS. The passivation layer PAS may be formed of an
inorganic insulating material, and the overcoat layer OC
may be formed of an organic insulating material. The
passivation layer PAS and the overcoat layer OC have
a first opening OP1 exposing the first auxiliary cathode
electrode ACATa. The overcoat layer OC has a second
opening OP2 exposing

[0069] A second auxiliary cathode electrode ACATb is
disposed on the overcoat layer OC to be in contact with
the first auxiliary cathode electrode ACATa exposed
through the first opening OP1. The second auxiliary cath-
ode electrode ACATb is disposed on partial areas of the
passivation layer PAS and the overcoat layer OC as well
as the first auxiliary cathode electrode ACATa exposed
through the first opening OP1. The second auxiliary cath-
ode electrode ACATD is also disposed on a portion of
the passivation layer PAS exposed through the second
opening OP2.

[0070] A cathode electrode CAT of the organic light
emitting diode is disposed on the overcoat layer OC on
which the second auxiliary cathode electrode ACATD is
disposed to cover the second auxiliary cathode electrode
ACATD.

[0071] According to the construction described above,
the rim of the second auxiliary cathode electrode ACATb
is disposed on the passivation layer PAS, and the pas-
sivation layer PAS is formed of an inorganic insulating
material. Since an adhesive property between the sec-
ond auxiliary cathode electrode ACATb and the passiva-
tion layer PAS is good, there is no reverse tapered
shapes which may be generated at the rim of the second
auxiliary cathode electrode ACATb which is in contact
with the cathode electrode CAT when forming the cath-
ode electrode CAT in the subsequent process.

[0072] Accordingtothe organiclightemitting diode dis-
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play according to the second embodiment of this disclo-
sure, since there are no reverse tapered shapes at the
rim of the second auxiliary cathode electrode ACATD, it
is possible to prevent a damage of the display panel due
to the increase of resistance even when the display panel
is driven for a long time.

[0073] Those skilled in the art will understand that the
present invention may be changed and modified in var-
ious ways through the aforementioned contents. Accord-
ingly, the technical scope of this disclosure is not limited
to the contents described in the detailed description of
the specification, but should be determined by the claims.

Claims
1. An electroluminescent display device comprising:

a low potential voltage supply line (VSSL) dis-
posed on a non-display area of a display panel
(DP) to supply a low potential voltage (VSS) to
the display panel (DP);

a cathode electrode (CAT) overlapped with the
low potential voltage supply line (VSSL) and
having at least one contact portion; and

an auxiliary cathode electrode (ACATa, ACATDb)
overlapped with the low potential voltage supply
line (VSSL) and the cathode electrode (CAT) to
connect the low potential voltage supply line
(VSSL) to the cathode electrode (CAT),
whereinifa rim of the auxiliary cathode electrode
(ACATa, ACATD) is disposed on an organic in-
sulation layer (OC) of the at least one contact
portion, a bank layer (BN) is disposed between
the cathode electrode (CAT) and the auxiliary
cathode electrode (ACATa, ACATDb) to coverthe
rim of the auxiliary cathode electrode (ACATa,
ACATD), and

wherein if the rim of the auxiliary cathode elec-
trode (ACATa, ACATD) is disposed on an inor-
ganic insulation layer (PAS) of at least one of
the contact portion, the cathode electrode (CAT)
covers and contacts the rim of the auxiliary cath-
ode electrode (ACATa, ACATb) and the inor-
ganic insulation layer (PAS).

2. The electroluminescent display device of claim 1,
wherein the auxiliary cathode electrode (ACA Ta,
ACATD) includes:

a first auxiliary cathode electrode (ACATa) con-
nected to the low potential voltage supply line
(VSSL) exposed through a plurality of contact
holes (CH) passing through an insulation layer
(ILD) covering the low potential voltage supply
line (VSSL); and

a second auxiliary cathode electrode (ACATb)
disposed on the first auxiliary cathode electrode
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10.

(ACATa) exposed through the inorganic insula-
tion layer (PAS) and the organic insulation layer
(OC) sequentially covering the first auxiliary
cathode electrode (ACATa).

The electroluminescent display device of claim 2,
wherein the inorganic insulation layer (PAS) and the
organic insulation layer (OC) include a first opening
(OP, OP1) to expose the first auxiliary cathode elec-
trode (ACATa).

The electroluminescent display device of any one of
claim 3, wherein the second auxiliary cathode elec-
trode (ACATD) is disposed on the first auxiliary cath-
ode electrode (ACATD), the inorganic insulation lay-
er (PAS), and the organic insulation layer (OC) ex-
posed through the first opening (OP, OP1).

The electroluminescent display device of any one of
claims 2, 3 or 4, wherein the bank layer (BN) is dis-
posed on the organic insulation layer (OC) to cover
the rim of the second auxiliary cathode electrode
(ACATD).

The electroluminescent display device of any one of
claims 2, 3, 4 or 5, wherein the cathode electrode
(CAT) is disposed on the organic insulation layer
(OC) to cover the bank layer (BN) and the second
auxiliary cathode electrode (ACATD).

The electroluminescent display device of claim 2,
wherein the inorganic insulation layer (PAS) and the
organic insulation layer (OC) include a first opening
(OP1) to expose the first auxiliary cathode electrode
(ACATa).

The electroluminescent display device of claim 7,
wherein the organic insulation layer (OC) includes a
second opening (OP2) disposed at a distance from
the first opening (OP1) and exposes the inorganic
insulation layer (PAS).

The electroluminescent display device of claim 8,
wherein the second auxiliary cathode electrode
(ACATD) is disposed on the first auxiliary cathode
electrode (ACATa) exposed through the first open-
ing (OP1), a portion of the inorganic insulation layer
(PAS) exposed through the second opening (OP2),
and the organic insulation layer (OC) between the
first opening and second opening (OP1, OP2).

The electroluminescent display device of claim 8 or
9, wherein the cathode electrode (CAT) is disposed
on the organic insulation layer (OC) to cover the sec-
ond aucxiliary cathode electrode (ACATDb), and cover
the rim of the second auxiliary cathode electrode
(ACATD) in the second opening (OP2).
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The electroluminescent display device of any one of
the preceding claims, wherein the low potential volt-
age supply line (VSSL) is disposed on a substrate
(SUB).

The electroluminescent display device of any one of
the preceding claims 2-11, wherein the first auxiliary
cathode electrode (ACATa) is disposed on an insu-
lation layer covering (PAS) the low potential voltage
supply line (VSSL), and connected to the low poten-
tial voltage supply line (VSSL) through a plurality of
contact holes (CH) exposing the low potential volt-
age supply line (VSSL).

The electroluminescent display device of any one of
the preceding claims 2-12, wherein the inorganic in-
sulation layer (PAS) is realized as a passivation layer
(PAS) and the organic insulation layer (OC) is real-
ized as an overcoat layer (OC) sequentially covering
the first auxiliary cathode electrode (ACATa).

The electroluminescent display device of claim 13,
wherein the second auxiliary cathode electrode
(ACATD) is disposed on the first auxiliary cathode
electrode (ACATa), the passivation layer (PAS) and
the overcoat layer (OC) exposed through an opening
(OP) passing through the passivation layer (PAS)
and the overcoat layer (OC);

wherien the bank layer (BN) is disposed on the over-
coat layer (OC) and the second auxiliary cathode
electrode (ACATD) to cover a rim of the second aux-
iliary cathode electrode (ACATDb); and

the cathode electrode (CAT) is disposed on the over-
coat layer (OC) to cover the bank layer (BN) and the
second auxiliary cathode electrode (ACATD).

The electroluminescent display device of any one of
the preceding claims 12 or 13, wherein the second
auxiliary cathode electrode (ACATDb) disposed on
the first auxiliary cathode electrode (ACATa), the
passivation layer (PAS) and the overcoat layer (OC)
exposed through a first opening (OP1) passing
through the passivation layer (PAS) and the overcoat
layer (OC), and on a portion of the passivation layer
(PAS) exposed through a second opening (OP2) dis-
posed at a distance from the first opening (OP1) and
exposing the passivation layer (PAS); and

the cathode electrode (CAT) is disposed on the over-
coat layer (OC) and the passivation layer (PAS) to
cover the bank layer (BN) and the second auxiliary
cathode electrode (ACATD).
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FIG. 1
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FIG. 3

¥SSL

CAT

10



EP 3 301 735 A1

FIG. 5

R o sl TN

1 —

%4‘5,'” noooonooonnEnn
N \00000000000000000
N\0000d0000000
NXogdooaiopon

-

|§W EuUB

[
E:IJI::!{I:: E::lf:::l

NNanTERN

AN

FIG. 6

ACAT oP

1"



EP 3 301 735 A1

FIG. 7
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