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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit and priority
of Korean Patent Application No. 10-2014-0165688, filed
on November 25, 2014.

BACKGROUND

1. Technical Field

[0002] The present disclosure relates to an organic
light-emitting display device and a method of manufac-
turing the same, and more particularly, to an organic light-
emitting display device with uniform luminance through-
out the screen as well as improved production yield, and
a method of manufacturing the same.

2. Discussion of the Related Art

[0003] An organic light-emitting display device, unlike
a liquid crystal display (LCD) device, is self-luminous.
Accordingly, an organic light-emitting display device
does not require an additional light source; thus, it can
be made lighter and thinner. Further, an organic light-
emitting display device has advantages in that it is driven
with a low voltage to consume less power, and in that it
has a shorter response time, wider viewing angle, and
good contrast ratio (CR). For these reasons, an organic
light-emitting display device is currently being developed
as a next generation display device.
[0004] For a top-emission organic light-emitting dis-
play device, a transparent electrode or a transflective
electrode is employed as the upper electrode (e.g., a
cathode) to emit light generated in the organic light-emit-
ting layer upward through the upper electrode. When a
transparent electrode or a transflective electrode is em-
ployed as the cathode, the cathode is made thin in order
to improve transmissivity. The thinner the cathode is,
however, the higher the electric resistance of the cath-
ode. Additionally, as the distance between an organic
light-emitting element and a voltage supplying pad in-
creases in a large organic light-emitting display device,
a voltage drop (e.g., IR-drop) may occur beyond the nor-
mal level, causing the luminance to be non-uniform in
the organic light-emitting display device. As used herein,
the term "voltage drop" refers to a decrease in the po-
tential difference in the organic light-emitting element,
specifically, between an anode and a cathode in an or-
ganic light-emitting display device.
[0005] US 2005/0073243 A1 is entitled "Light emitting
device and method of manufacturing the same". Figure
5B of the prior art document depicts an auxiliary electrode
917 in contact with a cathode layer 916 of an organic
light emitting element 918. A seal material 907 on the
auxiliary electrode 917 constitutes an insulating member
which is also disposed on a TFT 911. The organic light-

emitting element 918 (comprising cathode 916) is dis-
posed below that insulating member 907. Figure 5B does
not comprise a reverse-tapered partitioning wall above
a contact area (i.e. an area of contact between the cath-
ode layer 916 and the auxiliary electrode 917). An organic
material layer 915 does not cover the auxiliary electrode
917. Hence, the area of electric contact between the cath-
ode layer 916 and the auxiliary electrode 917 need not
be protected from organic material.
[0006] US 2013/0256638 A1 is entitled "Display device
and method of manufacturing the same, method of re-
pairing display device, and electronic apparatus". Fig-
ures 4 and 5 of the prior art document illustrate a top
emission type display device 10. An insulating layer 41
is disposed on a drive circuit 30 (including a drive tran-
sistor Tr1) and on a contact portion 71 of an auxiliary
electrode layer 81. A light emitting portion 60 is arranged
on the insulating layer 41 and comprises a (lower) first
electrode 61, an (upper) second electrode 62, and an
organic layer 63 therebetween. The (upper) second elec-
trode 62 is a common electrode, while the first electrode
61 may be used as an anode. The insulating layer 41
comprises an opening 54 through which at least a part
of the contact portion 71 of the auxiliary electrode layer
81 is exposed such that the second electrode 62 is in
contact with the contact portion 71 of the auxiliary elec-
trode 81 without a reverse-tapered partitioning wall ar-
ranged above the auxiliary electrode.
[0007] US2009153046 (A) discloses an organic light-
emitting display device comprising:a thin-film transistor
on a substrate and an auxiliary electrode member in a
contact area on the substrate, the auxiliary electrode
member being spaced apart from the thin-film transistor.

SUMMARY

[0008] Accordingly, the present disclosure is directed
to an organic light-emitting display device and method of
manufacturing the same that substantially obviate one
or more of the problems due to limitations and disadvan-
tages of the related art.
[0009] An object of the present disclosure is to provide
an organic light-emitting display device that addresses
the problem of non-uniform luminance caused by a volt-
age drop, by configuring auxiliary electrodes in an eaves
structure using a layer made of the same material as a
gate electrode of a thin-film transistor, a layer made of
the same material as source electrode/drain electrode of
the thin-film transistor, and a passivation layer.
[0010] Another object of the present disclosure is to
provide an organic light-emitting display device with im-
proved productivity by configuring auxiliary electrodes in
an eaves structure without undergoing an additional
process of forming a partitioning wall.
[0011] Additional features and advantages will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by prac-
tice of the invention. The objectives and other advantag-
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es of the invention will be realized and attained by the
structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.
[0012] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described, there is provided an
organic light-emitting display device, including: a thin-film
transistor on a substrate, an auxiliary electrode member
in a contact area on the substrate, the auxiliary electrode
member being spaced apart from the thin-film transistor,
an insulating member on the thin-film transistor and the
auxiliary electrode member, the insulating member in-
cluding an opening through which at least a part of the
auxiliary electrode member is exposed in the contact ar-
ea, and an organic light-emitting element on the insulat-
ing member, the organic light-emitting element including:
an anode, an organic light-emitting layer, and a cathode,
wherein a side surface of the opening is disposed closer
to the inside of the opening than a side surface of the
auxiliary electrode member, such that the cathode is in
contact, under the insulating member, with the auxiliary
electrode member without a reverse-tapered partitioning
wall thereover.
[0013] In one or more embodiments, the auxiliary elec-
trode member comprises an exposed surface not in con-
tact with the organic light-emitting layer in the contact
area; and the cathode is in contact with the exposed sur-
face of the auxiliary electrode member.
[0014] In one or more embodiments, a thickness of the
auxiliary electrode member is greater than a thickness
of the organic light-emitting layer.
[0015] In one or more embodiments, the thin-film tran-
sistor comprises: a gate electrode; an active layer; a
source electrode; and a drain electrode; the auxiliary
electrode member comprises: a first auxiliary electrode;
and a second auxiliary electrode on the first auxiliary elec-
trode; a side surface of the first auxiliary electrode is clos-
er to the inside of the opening than a side surface of the
second auxiliary electrode; the first auxiliary electrode
comprises a same material as that of the gate electrode;
and the second auxiliary electrode comprises a same
material as that of the source electrode or the drain elec-
trode.
[0016] In one or more embodiments, the first auxiliary
electrode comprises a material having a lower etching
selectivity than an etching selectivity of the second aux-
iliary electrode.
[0017] In one or more embodiments, the auxiliary elec-
trode member and the insulating member comprise an
eaves structure.
[0018] In one or more embodiments, the eaves struc-
ture is formed of same materials as those of the thin-film
transistor and the insulating member.
[0019] In one or more embodiments, the organic light-
emitting display device comprises: the thin film transis-
tors comprising: a gate electrode; an active layer; a
source electrode; and a drain electrode; the auxiliary
electrode member comprising: a first auxiliary electrode

spaced apart from the gate electrode, the first auxiliary
electrode comprising an exposed top surface in the con-
tact area on the substrate, and a second auxiliary elec-
trode on the first auxiliary electrode, the second auxiliary
electrode comprising an exposed side surface in the con-
tact area; a passivation layer on the second auxiliary elec-
trode, the passivation layer comprising an exposed bot-
tom surface in the contact area; the anode electrically
connected to the thin-film transistor; the organic light-
emitting layer on the anode; and the cathode on the or-
ganic light-emitting layer, wherein the cathode is in con-
tact with the exposed top surface of the first auxiliary
electrode and/or the exposed side surface of the second
auxiliary electrode in the contact area.
[0020] In one or more embodiments, a side surface of
the first auxiliary electrode protrudes more than the ex-
posed side surface of the second auxiliary electrode.
[0021] In one or more embodiments, the first auxiliary
electrode comprises a material having a lower etching
selectivity than an etching selectivity of the second aux-
iliary electrode.
[0022] In one or more embodiments, a distance from
a bottom surface of the first auxiliary electrode to the
exposed bottom surface of the passivation layer is great-
er than a thickness of the organic light-emitting layer.
[0023] In one or more embodiments, the first auxiliary
electrode comprises a same material as that of the gate
electrode; and the second auxiliary electrode comprises
a same material as that of the source electrode or the
drain electrode.
[0024] In one or more embodiments, the first auxiliary
electrode comprises: a lower layer comprising an ex-
posed top surface in the contact area; and an upper layer
comprising an exposed side surface in the contact area;
and a side surface of the lower layer protrudes more than
the exposed side surface of the upper layer in the contact
area.
[0025] In one or more embodiments, the cathode, the
first auxiliary electrode, and the second auxiliary elec-
trode are configured to receive a same voltage.
[0026] In one or more embodiments, the first auxiliary
electrode is extended in a particular direction; a part of
a top surface of both sides of the first auxiliary electrode
is exposed in the contact area; and a side surface of the
first auxiliary electrode protrudes more than the exposed
side surface of the second auxiliary electrode in the con-
tact area.
[0027] In one or more embodiments, the first auxiliary
electrode is extended in a particular direction; the first
auxiliary electrode comprises an extended portion pro-
truding from the first auxiliary electrode in the contact
area; the second auxiliary electrode is disposed within
the extended portion; and a part of the top surface of the
extended portion of the first auxiliary electrode is exposed
in the contact area.
[0028] In one or more embodiments, the anode com-
prises: a reflective layer; and a first transparent electrode
on the reflective layer; the cathode comprises: a metal
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electrode; and a second transparent electrode on the
metal electrode; and the second transparent electrode
of the cathode is in contact with the exposed top surface
of the first auxiliary electrode and/or the exposed side
surface of the second auxiliary electrode in the contact
area.
[0029] In another aspect, there is provided a method
of manufacturing an organic light-emitting display device,
the method including: providing a gate electrode and a
first auxiliary electrode spaced apart from each other on
a substrate, providing a second auxiliary electrode in con-
tact with the first auxiliary electrode, a source electrode,
and a drain electrode separated from the gate electrode,
providing a passivation layer over the source electrode,
the drain electrode, and a top surface of the second aux-
iliary electrode, removing a part of the passivation layer
and a part of the second auxiliary electrode, such that a
side surface of the second auxiliary electrode and a part
of a top surface of the first auxiliary electrode are exposed
in a contact area, providing an anode electrically con-
nected to the source electrode or drain electrode, pro-
viding an organic light-emitting layer on the anode, and
providing a cathode on the organic light-emitting layer,
such that the cathode comes in contact with the exposed
part of the top surface of the first auxiliary electrode or
the exposed side surface of the second auxiliary elec-
trode in the contact area under the passivation layer.
[0030] In one or more embodiments, providing the gate
electrode and the first auxiliary electrode comprises: pro-
viding a first conductive layer over the substrate; and
patterning the first conductive layer to form the gate elec-
trode and the first auxiliary electrode electrically separat-
ed from each other.
[0031] In one or more embodiments, providing the sec-
ond auxiliary electrode, the source electrode, and the
drain electrode comprises: providing a second conduc-
tive layer on the gate electrode and on the first surface
electrode; and patterning the second conductive layer to
form the second auxiliary electrode, the source electrode,
and the drain electrode.
[0032] In one or more embodiments, removing a part
of the passivation layer and a part of the second auxiliary
electrode comprises: removing a part of the passivation
layer, such that the side surface of the second auxiliary
electrode is exposed in the contact area; and removing
a part of the second auxiliary electrode, such that a part
of the top surface of the first auxiliary electrode is ex-
posed.
[0033] In one or more embodiments, providing the
cathode comprises: providing a metal electrode on the
organic light-emitting layer; and providing a transparent
electrode on the metal electrode, such that the transpar-
ent electrode is in contact with the exposed top surface
of the first auxiliary electrode or the side surface of the
second auxiliary electrode in the contact area.
[0034] In one or more embodiments, the auxiliary elec-
trode member comprises an eaves structure.
[0035] In one or more embodiments, the eaves struc-

ture comprises a same material as that of the thin-film
transistor and the insulating member; and the eaves
structure is formed simultaneously with and in a same
process as the thin-film transistor and the insulating
member.
[0036] Other systems, methods, features and advan-
tages will be, or will become, apparent to one with skill
in the art upon examination of the following figures and
detailed description. Nothing in this section should be
taken as a limitation on the claims. Further aspects and
advantages are discussed below in conjunction with the
embodiments. It is to be understood that both the fore-
going general description and the following detailed de-
scription of the present disclosure are examples and ex-
planatory, and are intended to provide further explanation
of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] 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 implementations of the invention and to-
gether with the description serve to explain the principles
of the invention.

FIG. 1 is a schematic plan view for illustrating an
organic light-emitting display device according to an
embodiment.

FIG. 2 is a schematic cross-sectional view taken
along line II-II’ of FIG. 1.

FIG. 3 is a schematic cross-sectional view for illus-
trating an organic light-emitting display device ac-
cording to an embodiment.

FIG. 4 is an enlarged plan view of a part of an auxiliary
electrode member of an organic light-emitting dis-
play device according to an embodiment.

FIG. 5 is a schematic cross-sectional view taken
along line V-V’ of FIG. 4.

FIG. 6 is an enlarged plan view of a part of an auxiliary
electrode member of an organic light-emitting dis-
play device according to an embodiment.

FIG. 7 is a flowchart for illustrating a method of man-
ufacturing an organic light-emitting display device
according to an embodiment.

FIGs. 8A to 8E are schematic cross-sectional views
for illustrating a method of manufacturing an organic
light-emitting display device according to an embod-
iment.

[0038] Throughout the drawings and the detailed de-
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scription, unless otherwise described, the same drawing
reference numerals should be understood to refer to the
same elements, features, and structures. The relative
size and depiction of these elements may be exaggerat-
ed for clarity, illustration, and convenience.

DETAILED DESCRIPTION

[0039] Reference will now be made in detail to embod-
iments of the present invention, examples of which are
illustrated in the accompanying drawings. In the following
description, when a detailed description of well-known
functions or configurations related to this document is
determined to unnecessarily cloud a gist of the invention,
the detailed description thereof will be omitted. The pro-
gression of processing steps and/or operations de-
scribed is an example; however, the sequence of steps
and/or operations is not limited to that set forth herein
and may be changed as is known in the art, with the
exception of steps and/or operations necessarily occur-
ring in a certain order. Like reference numerals designate
like elements throughout. Names of the respective ele-
ments used in the following explanations are selected
only for convenience of writing the specification and may
be thus different from those used in actual products.
[0040] In the description of embodiments, when a
structure is described as being positioned "on or above"
or "under or below" another structure, this description
should be construed as including a case in which the
structures contact each other as well as a case in which
a third structure is disposed therebetween.
[0041] In order to improve the above-mentioned prob-
lem of a non-uniform luminance caused by voltage drop,
an auxiliary electrode may be used. To electrically con-
nect an auxiliary electrode to a cathode, a partitioning
wall may be used.
[0042] When using a partitioning wall, a cathode may
be connected to a top surface of an auxiliary electrode
exposed between a side surface of the partitioning wall
and a side surface of a bank. The cathode may be con-
nected to the top surface of the auxiliary electrode due
to the difference in step coverage between the material
of the cathode and that of the organic light-emitting layer.
For example, the bank may have a tapered shape while
the partitioning wall may have a reverse-tapered shape.
As used herein, a "tapered" shape refers to a shape of
an element whose the cross-sectional area becomes
smaller as the element move away from a substrate. That
is, the cross-sectional area of the bank may become
smaller as it moves away from the substrate, while the
cross-sectional area of the partitioning wall may become
larger as it moves away from the substrate. As the par-
titioning wall may have a reverse-tapered shape, a shad-
ow area may be made on a part of the top surface of the
auxiliary electrode under the partitioning wall.
[0043] Incidentally, the organic light-emitting layer may
be formed in a manner in which an organic material may
be deposited on the substrate. As described above, an

organic material has a low step coverage, and it is not
deposited on the top surface of the auxiliary electrode in
the shadow area made by the reverse-tapered shape of
the partitioning wall. That is, the organic material for form-
ing the organic light-emitting layer is deposited on the
top surface of the bank and the top surface of the parti-
tioning wall, but is not deposited on the sloped side sur-
face of the partitioning wall in the reverse-tapered shape
and the top surface of the auxiliary electrode in the shad-
ow area formed by the reverse-tapered shape. Accord-
ingly, the organic material is disconnected between the
bank and the partitioning wall by means of the reverse-
tapered shape. As a result, a physical space where the
cathode comes in contact with the top surface of the aux-
iliary electrode can be obtained.
[0044] On the other hand, the cathode is made of a
material having a high step coverage, and thus it can be
deposited continuously along the top surface and side
surface of the bank and the top surface and side surface
of the partitioning wall. Accordingly, the cathode is con-
nected to the top surface of the auxiliary electrode where
the organic material is not deposited.
[0045] However, the above-mentioned procedure re-
quires an additional process of forming the partitioning
wall, so that manufacturing cost and processing time of
organic light-emitting display devices are increased,
which would ultimately reduce productivity of the organic
light-emitting display devices.
[0046] In addition, if a negative photoresist is used for
forming the partitioning wall, serious problems such as
damage to substrates may be caused during a repair
process of the negative photoresist. More specifically,
the negative photoresist may be removed by develop-
ment, leaving the exposed part. Then, the exposed part
is hardened. In doing so, if the negative photoresist fails
to be formed in a desired shape due to processing prob-
lems such as exposure failure, the need to repair the
negative photoresist for removing the failed negative
photoresist from the substrate, and the need to applying
a new negative photoresist onto the substrate. The newly
applied negative photoresist would have to be developed
again. Unfortunately, the substrate may be damaged
while removing the hardened negative photoresist from
the substrate. If the substrate is seriously damaged, the
substrate itself has to be discarded, along with the thin-
film transistors formed on the substrate. As a result, man-
ufacturing cost of organic light-emitting display devices
is increased and production yield is lowered.
[0047] In view of this, embodiments may replace the
reverse-tapered partitioning wall structure without using
a negative photoresist. As a result, embodiments include
an organic light-emitting display device that can replace
the reverse-tapered partitioning wall during processes of
forming thin-film transistors and a passivation layer with-
out undergoing any additional process for forming a par-
titioning wall.
[0048] Hereinafter, embodiments will be described in
detail with reference to the accompanying drawings.
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[0049] FIG. 1 is a schematic plan view for illustrating
an organic light-emitting display device according to an
embodiment. FIG. 2 is a schematic cross-sectional view
taken along line II-II’ of FIG. 1. With reference to FIGs. 1
and 2, an organic light-emitting display device 100 may
include a substrate 110, thin-film transistors, a first aux-
iliary electrode 141, a second auxiliary electrode 142, a
passivation layer 182, an anode 171, an organic light-
emitting layer 172, and a cathode 173. For convenience
of illustration, FIG. 1 shows only two sub-pixels, each of
which has a 2T1C structure, e.g., two thin-film transistors
and one capacitor. However, the sub-pixels of embodi-
ments are not limited to these structures, and may have
other structures, such as, e.g., a 3T1C structure or a
4T2C structure. In the FIG. 1 illustration, the organic light-
emitting layer 172 and the cathode 173 are not shown
(they are shown in FIG. 2), and the thickness and shape
of the lines are schematically shown.
[0050] The organic light-emitting display device 100
according to an embodiment may be a top-emission type
in which light generated from the organic light-emitting
layer 172 may be emitted upward from the substrate 100.
With reference to FIG. 2, in the top-emission organic light-
emitting display device 100, the anode 171 may include
a reflective layer 171a, and the light generated from the
organic light-emitting layer 172 may pass through the
cathode 173 to be emitted.
[0051] The substrate 110 may support a variety of el-
ements in the organic light-emitting display device 100,
and may be, e.g., a glass substrate or a plastic substrate.
[0052] Data lines 130 and gate lines 120 may intersect
each other on the substrate 110. Areas defined by the
data lines 130 and the gate line 120 intersecting each
other may be referred to as "pixel areas" or "display ar-
eas." The sub-pixels may be disposed in the areas de-
fined by the data lines 130 and the gate line 120 inter-
secting each other. FIG. 1 shows a first sub-pixel and a
second sub-pixel. Although the data lines 130 and the
gate lines 120 are illustrated to have a straight-line shape
in FIG. 1, embodiments are not limited thereto. For ex-
ample, they may have a curved shape or a zigzag shape.
Each of the data lines 130 may deliver a data signal to
one or more sub-pixels. Each of the gate lines 120 may
deliver a gate signal to one or more sub-pixels.
[0053] A power supply (VDD) line 160 may be electri-
cally separated from the data lines 130 and the gate lines
120, and may apply a supply voltage VDD to the sub-
pixels.
[0054] The first sub-pixel may include a first switching
thin-film transistor SWT1, a first driving transistor DRT1,
a first storage capacitor Cst1, and a first organic light-
emitting element OLED1. The second sub-pixel may in-
clude a second switching thin-film transistor SWT2, a
second driving transistor DRT2, a second storage capac-
itor Cst2, and a second organic light-emitting element
OLED2. The first and second sub-pixels may be substan-
tially identical to one another, except for their locations,
and therefore, descriptions will be made mainly with re-

spect to the first sub-pixel for convenience.
[0055] Each of the first switching thin-film transistor
SWT1 and the first driving thin-film transistor DRT1 may
include a gate electrode, a source electrode, and a drain
electrode, and each may be either a p-type thin-film tran-
sistor or an n-type thin-film transistor. Although a p-type
thin-film transistor is shown in the FIG. 1 example, this
is merely illustrative. In addition, although an inverted
staggered thin-film transistor, in which the gate electrode
151 is disposed under an active layer 152, is shown in
the FIG. 2 example, a coplanar thin-film transistor may
also be employed, as an example.
[0056] The first switching thin-film transistor SWT1
may be connected to a gate line 120, a data line 130, the
first storage capacitor Cst1, and the first driving thin-film
transistor DRT1. The first driving thin-film transistor
DRT1 may be connected to the VDD line 160, the first
storage capacitor Cst1, the first switching thin-film tran-
sistor SWT1, and an anode 171 of the first organic light-
emitting element OLED1. The first storage capacitor Cst1
may be connected to the first switching thin-film transistor
SWT1, the first driving thin-film transistor DRT1, and the
VDD line 160.
[0057] With reference to FIG. 2, the gate electrode 151
may be disposed on the substrate 110 below the anode
171. The gate electrode 151 may be disposed under the
active layer 152, and may function as an electrode for
forming a channel in the active layer 152. The gate elec-
trode 151 may be made of a conductive material, and
may be a single layer or multiple layers.
[0058] A gate insulating layer 181 may be disposed on
the gate electrode 151. The gate insulating layer 181 may
insulate the gate electrode 151 from the active layer 152,
and may be made of, but is not limited to, silicon oxide
(SiOx), silicon nitride (SiNx), or layers thereof.
[0059] The active layer 152 may be disposed on the
gate insulating layer 181 and over the gate electrode 151.
The active layer 152 may include a channel region in
which a channel is formed, a source region connected
to the source electrode 153, and a drain region connected
to the drain electrode 154.
[0060] The source electrode 153 and the drain elec-
trode 154 may be disposed on the active layer 152, and
may be electrically connected to the active layer 152. For
example, the source electrode 153 and the drain elec-
trode 154 may be in contact with the source region and
drain region of the active layer 152, respectively. In some
embodiments, additional contact members may be dis-
posed between the source electrode 153 and the active
layer 152 and between the drain electrode 154 and the
active layer 152. The source electrode 153 and the drain
electrode 154 may be connected to the source region
and the drain region of active layer 152 via the contact
members, respectively. Each of the source electrode 153
and the drain electrode 154 may be made of a conductive
material, and may be a single layer or multiple layers.
[0061] With reference to FIGs. 1 and 2, the first auxil-
iary electrode 141 may be electrically disconnected from
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the gate line 120, the data line 130, and the VDD line
160. The first auxiliary electrode 141 may be electrically
connected to the cathode 173 in a contact area C/A, and
may be made of a conductive material to reduce voltage
drop across the resistance of the cathode 173. The re-
sistance of the first auxiliary electrode 141 may be cal-
culated based on the width, the length, the thickness,
and the type of the material of the first auxiliary electrode
141.
[0062] The first auxiliary electrode 141, also referred
to as an "auxiliary line," may be electrically connected to
a voltage supplying pad (not shown) disposed on an outer
peripheral region of the substrate 110. The first auxiliary
electrode 141 may receive a ground voltage or a negative
(or low) voltage VSS via the voltage supplying pad. In
addition, the voltage supplying pad may be electrically
connected to the cathode 173, as well. The same voltage
VSS may be applied to the cathode 173 and the first
auxiliary electrode 141.
[0063] The first auxiliary electrode 141 may reduce the
resistance of the cathode 173 to which it is connected.
By reducing the resistance of the cathode 173, it may be
possible to mitigate the voltage drop, e.g., to decrease
the potential difference between the anode 171 and the
cathode 173 in a large display device. In order to mitigate
the voltage drop in a large display device, the width and
thickness of the first auxiliary electrode 141 may be de-
termined appropriately based on the size of the organic
light-emitting display device.
[0064] With reference to FIG. 2, the first auxiliary elec-
trode 141 may be disposed on the same plane on which
the gate electrode 151 of the first driving thin-film tran-
sistor DRT1 and the gate electrode of the second driving
thin-film transistor DRT2 are disposed, and the first aux-
iliary electrode 141 may be separated from the gate elec-
trode 151. The first auxiliary electrode 141 may be made
of a metal, such as, e.g., chromium (Cr), titanium (Ti),
molybdenum-titanium (Mo-Ti) alloy, etc, or may be a
transparent conductive oxide (TCO), such as, e.g., indi-
um tin oxide (ITO), indium zinc oxide (IZO), indium tin
zinc oxide (ITZO), zinc oxide, tin oxide, etc. If the first
auxiliary electrode 141 is made of the same material as
that of the gate electrode 151 of the first driving thin-film
transistor DRT1 and the gate electrode of the second
driving thin-film transistor DRT2, then the first auxiliary
electrode 141, the gate electrode 151 of the first driving
thin-film transistor DRT1, and the gate electrode of the
second driving thin-film transistor DRT2 may be pro-
duced during a same process simultaneously.
[0065] In the contact area C/A, a second auxiliary elec-
trode 142 may be disposed on the first auxiliary electrode
141. As shown in the FIG. 1 example, the contact area
C/A may be formed between a pixel region of the first
sub-pixel and a pixel region of the second sub-pixel.
[0066] The second auxiliary electrode 142 may be
electrically separated from the source electrode 153 or
the drain electrode 154, and may be made of the same
material as that of the source electrode 153 or the drain

electrode 154. For example, the second auxiliary elec-
trode 142 may be made of copper (Cu) or aluminum (Al).
[0067] In the contact area C/A, the second auxiliary
electrode 142 may be disposed closer to the inside than
the first auxiliary electrode 141. In other words, as shown
in the FIG. 2 example, a side surface S1 of the first aux-
iliary electrode 141 may protrude more than a side sur-
face S2 of the second auxiliary electrode 142. Accord-
ingly, in the contact area C/A, a part of a top surface T1
of the first auxiliary electrode 141 may be exposed.
[0068] The etching selectivity of the first auxiliary elec-
trode 141 may be lower than the etching selectivity of the
second auxiliary electrode 142 with respect to the same
etchant. That is, with respect to an etchant for etching
the second auxiliary electrode 142, the first auxiliary elec-
trode 141 may be made of a material having a lower
etching selectivity than the etching selectivity of the sec-
ond auxiliary electrode 142. More specifically, if the etch-
ing selectivity of the first auxiliary electrode 141 is lower
than the etching selectivity of the second auxiliary elec-
trode 142 with respect to an etchant for etching the sec-
ond auxiliary electrode 142, the second auxiliary elec-
trode 142 may be etched faster than the first auxiliary
electrode 141. Accordingly, the side surface S2 of the
second auxiliary electrode 142 may be formed closer to
the inside of the first auxiliary electrode 141 than the side
surface S1 of the first auxiliary electrode 141. In other
words, the side surface S1 of the first auxiliary electrode
141 may protrude more than the side surface S2 of the
second auxiliary electrode 142. For example, if the first
auxiliary electrode 141 is made of molybdenum-titanium
(Mo-Ti) alloy and the second auxiliary electrode 142 is
made of copper (Cu), then the second auxiliary electrode
142 may be etched faster than the first auxiliary electrode
141 with respect to an etchant for etching copper.
[0069] The passivation layer 182 may cover the first
driving thin-film transistor DRT1, the second driving thin-
film transistor DRT2, the first auxiliary electrode 141, the
second auxiliary electrode 142, and the data line 130.
The passivation layer 182 may have contact holes
through which the drain electrode of the first driving thin-
film transistor DRT1 and the drain electrode of the second
driving thin-film transistor DRT2 may be exposed, re-
spectively. In addition, the passivation layer 182 may
have an opening through which the side surface S2 of
the second auxiliary electrode 142 and the top surface
T1 of the first auxiliary electrode 141 are exposed in the
contact area C/A. In some embodiments, the side surface
S1 of the first auxiliary electrode 141 and a part of the
top surface of the substrate 110 may be exposed via the
opening of the passivation layer 182.
[0070] The passivation layer 182 may have a bottom
surface B3 exposed in the contact area C/A. The side
surface S3 of the passivation layer 182 may protrude
more than the side surface S2 of the second auxiliary
electrode 142. In other words, the side surface S3 of the
opening of the passivation layer 182 may be disposed
closer to the inside of the opening than the side surface
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S2 of the second auxiliary electrode 142. Also, the side
surface S1 of the first auxiliary electrode 141 may be
disposed closer to the inside of the opening than the side
surface S2 of the second auxiliary electrode 142. The
bottom surface B3 of the passivation layer 182 may be
exposed in the contact area C/A. That is, the side surface
S2 of the second auxiliary electrode 142 may be disposed
closer to the inside of the passivation layer 182 than the
side surface S3 of the opening. As shown in the FIG. 2
example, the portion of the passivation layer 182 in the
contact area C/A may have a roof-like shape covering
the second auxiliary electrode 142. That is, the side sur-
face S3 and the bottom surface B3 of the passivation
layer 182 protruding more than the side surface S2 of
the second auxiliary electrode 142 look like the eaves of
a roof. For convenience of description, the structure of
the first auxiliary electrode 141, the second auxiliary elec-
trode 142, and the passivation layer 182 in the contact
area C/A shown in the FIG. 2 example is referred to herein
as an "eaves structure" or an "eaves shape."
[0071] The height H of the eaves structure, i.e., the
distance from the bottom surface of the first auxiliary elec-
trode 141 to the exposed bottom surface B3 of the pas-
sivation layer 182 or the sum of the thickness of the first
auxiliary electrode 141 and the thickness of the second
auxiliary electrode 142, may be greater than the thick-
ness of the organic light-emitting layer 172. For example,
the distance from the bottom surface of the first auxiliary
electrode 141 to the bottom surface B3 of the passivation
layer 182 may be equal to or greater than approximately
4,000 Å. In one example, because the height H of the
eaves structure may be greater than the organic light-
emitting layer 172, a physical space where the cathode
173 is in contact with the first auxiliary electrode 141 or
the second auxiliary electrode 142 may be obtained. In
this regard, the thickness of the organic light-emitting lay-
er 172 may be defined as the distance from the top sur-
face of the anode 171 to the bottom surface of the cathode
173. That is, the thickness of the organic light-emitting
layer 172 refers to the overall distance (or thickness) be-
tween the anode 172 and the cathode 173.
[0072] A planarization layer 183 may be disposed on
the passivation layer 182. The planarization layer 183
may protect the thin-film transistors and storage capac-
itors disposed thereunder while planarizing the area
above the thin-film transistors, such that other elements
may be more easily formed or disposed above the thin-
film transistors. For example, as shown in the FIG. 2 il-
lustration, the planarization layer 183 may be disposed
on the passivation layer 182 to cover the first driving thin-
film transistor DRT1 and the second driving thin-film tran-
sistor DRT2, and may planarize the area above the pas-
sivation layer 182. The planarization layer 183 may have
such thickness that it may planarize the area over the
passivation layer 182 so that the first organic light-emit-
ting element OLED1 (including the anode 171, the or-
ganic light-emitting layer 172, and the cathode 173) and
the second organic light-emitting element OLED2 may

be formed thereon. The planarization layer 183 may be
made of an organic insulating material. In addition, the
planarization layer 183 may have contact holes through
which the drain electrode 154 of the first driving thin-film
transistor DRT1 and the drain electrode of the second
driving thin-film transistor DRT2 may be respectively ex-
posed. Further, the planarization layer 183 may have an
opening corresponding to the contact area C/A. The side
surface S3 and the bottom surface B3 of the passivation
layer 182 may be exposed conforming to the opening in
the planarization layer 183. The top surface T1 of the first
auxiliary electrode 141 and the side surface S2 of the
second auxiliary electrode 142 may be exposed under
the passivation layer 182.
[0073] Although not shown in the FIG. 1 example, if
the thin-film transistors are coplanar thin-film transistors,
the layered structure of the first auxiliary electrode and
the second auxiliary electrode may be substantially iden-
tical to the layered structure of the first auxiliary electrode
141 and the second auxiliary electrode 142 shown in FIG.
1. For example, the first auxiliary electrode may be dis-
posed on the gate insulating layer, the second auxiliary
electrode may be disposed on the first auxiliary electrode,
and the passivation layer may be disposed on the second
auxiliary electrode.
[0074] As shown in FIG. 1, the anode 171 in a sub-
pixel may be disconnected from an anode in another sub-
pixel. As shown in the FIG. 2 example, in the first sub-
pixel, the anode 171 may be electrically connected to the
first driving thin-film transistor DRT1 through a contact
hole passing through the planarization layer 183 and the
passivation layer 182. Further, in the second sub-pixel,
the anode may be electrically connected to the second
driving thin-film transistor DRT2 through a contact hole
passing through the planarization layer 183 and the pas-
sivation layer 182. The anode 171 in the first sub-pixel
may be substantially identical to the anode in the second
sub-pixel, and accordingly only the anode 171 in the first
sub-pixel will be described for convenience.
[0075] The anode 171 may include the reflective layer
171a and a first transparent electrode 171b. The reflec-
tive layer 171a may reflect upward light generated from
the organic light-emitting layer 172. The reflective layer
171 may be made of, e.g., silver (Ag), nickel (Ni), gold
(Au), platinum (Pt), aluminum (Al), copper (Cu), and/or
molybdenum/aluminum neodymium (Mo/AlNd), which
have good reflectivity. The first transparent electrode
171b may inject holes into the organic light-emitting layer
173. The first transparent electrode 171b may be made
of a material having a high work function for easily inject-
ing holes. For example, the first transparent electrode
171b may be made of a transparent conductive oxide
(TCO), such as ITO, IZO, ITZO, zinc oxide, and/or tin
oxide.
[0076] A bank 184 may be disposed on the planariza-
tion layer 183, and may have an opening corresponding
to a pixel area and the contact area C/A. That is, the bank
184 may surround the anode 171 of the first sub-pixel
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and the anode of the second sub-pixel, so that the top
surface of the anode 171 is exposed via the opening cor-
responding to the pixel area. Further, the bank 184 may
surround the contact area C/A, and may have an opening
corresponding to the contact area C/A. The eaves struc-
ture may be exposed via the opening of the bank 184
corresponding to the contact area C/A.
[0077] The bank 184 may be made of an organic insu-
lating material, and may have a tapered shape. The bank
184 may be made of a photoresist. The bank 184 may
have such thickness that it can separate the first sub-
pixel from the second sub-pixel, and may separate the
pixel area of the first sub-pixel from the pixel area of the
second sub-pixel adjacent to each other.
[0078] The organic light-emitting layer 172 may be dis-
posed on the anode 171 and the bank 184. The organic
light-emitting layer 172 may generate, e.g., red light,
green light, blue light, or white light by recombining holes
injected from the anode 171 and electrons injected from
the cathode 173 in the pixel area.
[0079] In the contact area C/A, the organic light-emit-
ting layer 172 may cover the exposed side surface of the
planarization layer 183. As shown in the FIG. 2 illustra-
tion, the organic light-emitting layer 172 may cover an
exposed part of the gate insulating layer 181 and a part
of the top surface of the substrate 110 in the contact area
C/A. However, the organic light-emitting layer 172 may
not cover the exposed top surface T1 of the first auxiliary
electrode 141 and the exposed side surface S2 of the
second auxiliary electrode 142 in the contact area C/A.
The organic light-emitting layer 172 may be disconnected
where the exposed top surface T1 of the first auxiliary
electrode 141 and the exposed side surface S2 of the
second auxiliary electrode 142 exist.
[0080] The organic light-emitting layer 172 may be
formed by depositing an organic material all over the sub-
strate 110 so that it covers all of the anode 171, the bank
184, and the planarization layer 183. Generally, organic
materials have a low step coverage. Due to the low step
coverage of organic materials, an organic material may
not be deposited on the exposed top surface T1 of the
first auxiliary electrode 141 and the exposed side surface
S2 of the second auxiliary electrode 142 in the contact
area C/A. Specifically, a shadow area may be made on
the top surface T1 of the first auxiliary electrode 141 by
the eaves structure of the passivation layer 182, the sec-
ond auxiliary electrode 142, and the first auxiliary elec-
trode 141. Accordingly, the organic light-emitting layer
may not be deposited in the shadow area due to its low
step coverage. By analogy, it is easily understood by the
same reason why snow does not lie under the eaves of
a roof on a snowy day. As a result, between the exposed
bottom surface B3 of the passivation layer 183 and the
exposed top surface T1 of the first auxiliary electrode
141, a physical space can be obtained where the cathode
173 is in contact with the exposed top surface T1 of the
first auxiliary electrode 141 or with the exposed side sur-
face S2 of the second auxiliary electrode 142.

[0081] In some embodiments, the exposed top surface
T1 of the first auxiliary electrode 141 may be covered by
the organic light-emitting layer 172 in spite of the low step
coverage of the organic material. However, as described
above, because the height H (the distance from the ex-
posed bottom surface B3 of the passivation layer 182 to
the bottom surface of the first auxiliary electrode 141) is
greater than the thickness of the organic light-emitting
layer 172, at least a part of the side surface S2 of the
second auxiliary electrode 142 can be exposed even if
the exposed top surface T1 of the first auxiliary electrode
141 is covered by the organic light-emitting layer 172.
Accordingly, the cathode 173 can be in contact with the
exposed side surface S2 of the second auxiliary elec-
trode 142.
[0082] The cathode 173 may be disposed on the or-
ganic light-emitting layer 172. The cathode 173 may be
made of a material having a low work function because
it has to inject electrons into the organic light-emitting
layer 172. For example, the cathode 173 may be made
of a metal material, such as silver (Ag), titanium (Ti), alu-
minum (Al), molybdenum (Mo), an alloy of silver (Ag) and
magnesium (Mg), etc. As described above, in a top-emis-
sion organic light-emitting display device, the cathode
173 has to transmit light generated from the organic light-
emitting element 172, and thus the cathode 173 has such
a thin metal electrode that light can pass through it. For
example, the cathode 173 may have thickness equal to
or less than 1,000 Å, e.g., 200 Å.
[0083] The cathode 173 may further include a second
transparent electrode for better contact with the first aux-
iliary electrode 141 or the second auxiliary electrode 142.
For example, if the metal electrode of the cathode 173
is too thin, the metal electrode of the cathode 173 may
not be formed along the eaves structure during the proc-
ess of depositing it on the organic light-emitting layer 172.
As a result, it may be disconnected like the organic light-
emitting layer 172. To overcome this problem, the second
transparent electrode made of a material having a high
step coverage may be further disposed on the metal elec-
trode. By doing so, even if a part of the metal electrode
is disconnected in the eaves structure, the cathode 173
can be connected via the second transparent electrode
to the first auxiliary electrode 141 or the second auxiliary
electrode 142. Accordingly, the contact between the
cathode 173 and the auxiliary electrodes 141 and 142
may become more secure.
[0084] The second transparent electrode of the cath-
ode 173 may be made of, for example, a transparent
conductive oxide (TCO) and may have thickness of ap-
proximately 1,000 Å or more.
[0085] Although only one contact area C/A between
the first sub-pixel and the second sub-pixel is shown in
the examples of FIGs. 1 and 2, the organic light-emitting
display device 100 may include a plurality of contact ar-
eas. Also, cathodes can be connected to the first auxiliary
electrode 141 or to the second auxiliary electrode 142 at
these contact areas.
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[0086] In addition, in some embodiments, the first aux-
iliary electrode 141 and the second auxiliary electrode
142 may be configured as a single auxiliary electrode
member. In this case, a passivation layer (or an insulating
member) may be disposed on the auxiliary electrode
member, and may have an opening through which the
side surface of the auxiliary electrode member may be
exposed in the contact area. The exposed side surface
of the opening of the passivation layer (or the insulating
member) may be disposed closer to the inside of the
opening than a side surface of the auxiliary electrode
member. The side surface of the opening in the passiva-
tion layer (or the insulating member) may protrude more
than the exposed side surface of the auxiliary electrode
member to form the eaves structure. In this configuration,
the organic light-emitting layer of the organic light-emit-
ting element may be disconnected at the side surface of
the opening in the passivation layer (or the insulating
member). The cathode of the organic light-emitting ele-
ment may be in contact with the exposed side surface of
the auxiliary electrode member where the organic light-
emitting layer may be disconnected. As described above,
because the cathode 173 is a very thin metal electrode,
the resistance of the cathode 173 may become greater
away from the voltage supplying pad located at the outer
peripheral of the substrate 110. That is, a voltage applied
to the cathode of a sub-pixel near the voltage supplying
pad may differ from a voltage applied to the cathode of
a sub-pixel distant from the voltage supplying pad. Ac-
cordingly, because a potential difference between a volt-
age applied to the anode 171 and a voltage applied to
the cathode 173 may become smaller away from the volt-
age supplying pad, non-uniform luminance caused by a
voltage drop may occur.
[0087] According to an embodiment, however, the
cathode 173 may receive the same voltage from the aux-
iliary electrode as well as from the voltage supplying pad.
That is, the cathode 173 that is more distant from the
voltage supplying pad can also receive the same voltage
from the auxiliary electrode, and the potential difference
between the voltage applied to the anode 171 and the
voltage applied to the cathode 173 can be maintained
constant. Accordingly, the sub-pixels of the organic light-
emitting display device 100 can emit light in uniform lu-
minance regardless of their respective locations with re-
spect to the voltage supplying pad. As a result, non-uni-
form luminance of the organic light-emitting display de-
vice 100 caused by a voltage drop can be improved.
[0088] In addition, the cathode 173 and the auxiliary
electrode may be connected to each other in the contact
area C/A through the eaves structure of the passivation
layer 182, the second auxiliary electrode 142, and the
first auxiliary electrode 141, without requiring an addi-
tional partitioning wall that is made, e.g., of a non-metal
material in a reverse-tapered shape. Accordingly, be-
cause no additional partitioning wall may be necessary,
it may be possible to improve production yield and reduce
manufacturing cost of the organic light-emitting display

device 100.
[0089] FIG. 3 is a schematic cross-sectional plan view
for illustrating an organic light-emitting display device ac-
cording to an embodiment. The organic light-emitting dis-
play device 300 shown in FIG. 3 is substantially identical
to the organic light-emitting display device 100 shown in
the examples of FIGs. 1 and 2, and the redundant de-
scription will be omitted.
[0090] With reference to the FIG. 3 example, the or-
ganic light-emitting display device 300 may include a first
auxiliary electrode 341 including a lower layer 341a and
an upper layer 341b, and a gate electrode 351 including
a lower layer 351a and an upper layer 351b. A first driving
thin-film transistor DRT1 and a second driving thin-film
transistor DRT2 may be coplanar thin-film transistors in
which the gate electrode 351 may be disposed above an
active layer 352. That is, in the first driving thin-film tran-
sistor DRT1, the active layer 352 may be disposed on
the substrate 110, a gate insulating layer 181 may be
disposed to cover the active layer 352, and the gate elec-
trode 351 may be disposed on the gate insulating layer
181 over the active layer 352. Contact holes for exposing
a source region and a drain region of the active layer 352
may be formed in the gate insulating layer 181.
[0091] The gate electrode 351 may include the lower
layer 351a and the upper layer 351b. Each of the lower
layer 351a and the upper layer 351b may be made of a
conductive material. The lower layer 351a may be made
of a different conductive material from that of the upper
layer 351b. For example, the lower layer 351a of the gate
electrode 351 may be made of metal such as molybde-
num-titanium (Mo-Ti) alloy, titanium (Ti), chrome (Cr), or
a transparent conductive oxide (TCO) such as ITO, IZO
and ITZO. The upper layer 351b may be made of metal
such as, e.g., copper and/or aluminum.
[0092] An interlayer insulating layer 385 may be dis-
posed over the gate electrode 351. For example, the in-
terlayer insulating layer 385 may cover both the gate elec-
trode 351 and the gate insulating layer 181. The interlayer
insulating layer 385 may be made of, but is not limited
to, silicon oxide (SiOx) or silicon nitride (SiNx) or layers
thereof, like the gate insulating layer 181. The interlayer
insulating layer 385 may have contact holes for exposing
the source region and the drain region of the active layer
352.
[0093] The source electrode 353 and the drain elec-
trode 354 may be respectively connected to the source
region and the drain region of the active layer 352. The
source electrode 353 and the drain electrode 354 may
be respectively connected to the source region and the
drain region of the active layer 352 via the contact holes
passing through the interlayer insulating layer 385 and
the gate insulating layer 181.
[0094] The first auxiliary electrode 341 may be made
of the same material as that of the gate electrode 351.
The first auxiliary electrode 341 may include a lower layer
341a and an upper layer 341b, like the gate electrode
351. The lower layer 341a of the first auxiliary electrode
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341 may be made of the same conductive material as
that of the lower layer 351a of the gate electrode 351.
The upper layer 341b of the first auxiliary electrode 341
may be made of the same conductive material as that of
the lower layer 351b of the gate electrode 351.
[0095] A top surface of the lower layer 341a of the first
auxiliary electrode 341 may be exposed in the contact
area C/A. In addition, a side surface of the upper layer
341b of the first auxiliary electrode 341 may be exposed
in the contact area C/A. That is, as shown in the FIG. 3
example, the side surface of the lower layer 341a of the
first auxiliary electrode 341 may protrude more than the
side surface of upper layer 341b of the first auxiliary elec-
trode 341. In addition, a side surface of the second aux-
iliary electrode 342 may be exposed in the contact area
C/A. As shown in FIG. 3, the exposed side surface of the
upper layer 341b of the first auxiliary electrode 341 may
be connected to the exposed side surface of the second
auxiliary electrode 342. However, the exposed side sur-
face of the upper layer 341b of the first auxiliary electrode
341 may not be connected to the exposed side surface
of the second auxiliary electrode 342. The exposed side
surface of the upper layer 341b of the first auxiliary elec-
trode 341 may protrude more than the exposed side sur-
face of the second auxiliary electrode 342 or may be
caved in.
[0096] The upper layer 341b of the first auxiliary elec-
trode 341 may have a higher etching selectivity than that
of the lower layer 341a. For example, the etching selec-
tivity of the upper layer 341b of the first auxiliary electrode
341 may be higher than the etching selectivity of the lower
layer 341a with respect to the same etchant. For exam-
ple, the second auxiliary electrode 142 and the upper
layer 341b of the first auxiliary electrode 341 may be
made of copper, and the lower layer 341b may be made
of a molybdenum-titanium (Mo-Ti) alloy. As copper has
a higher etching selectivity than that of a molybdenum
titanium (Mo-Ti) alloy, the upper layer 341b of the first
auxiliary electrode 341 may be etched more rapidly than
the lower layer 341a.
[0097] As shown in the FIG. 3 example, the cathode
173 may be connected to the exposed top surface of the
lower layer 341a of the first auxiliary electrode 341, the
exposed side surface of the upper layer 341b of the first
auxiliary electrode 341, or the exposed side surface of
the second auxiliary electrode 342 in the contact area
C/A. In the contact area C/A, the height, that is the dis-
tance from the bottom surface of the lower layer 341a of
first auxiliary electrode 341 to the bottom surface of the
passivation layer 182 (i.e., the sum of the thickness of
the first auxiliary electrode 341 and the second auxiliary
electrode 342) may be greater than the thickness of the
organic light-emitting layer 172. Accordingly, even if the
organic light-emitting layer 172 covers the exposed top
surface of the lower layer 341a of the first auxiliary elec-
trode 341 in the contact area C/A, the cathode 173 can
still be connected to the exposed side surface of the up-
per layer 341b of the first auxiliary electrode 341, or to

the exposed side surface of the second auxiliary elec-
trode 342. Accordingly, the overall resistance of the cath-
ode 173 can be reduced, and a voltage drop across the
resistance of the cathode 173 can be reduced.
[0098] As shown in the example of FIG. 3, the organic
light-emitting display device 300 according to an embod-
iment may include the first auxiliary electrode 341 includ-
ing of the upper layer 341b and the lower layer 341a. In
this case, the height of the eaves structure, (i.e., the dis-
tance from the bottom surface of lower layer 341a of the
first auxiliary electrode 341 to the bottom surface of the
passivation layer 182) can be additionally obtained. That
is, in the contact area C/A, the top surface of the upper
layer 341b of the first auxiliary electrode 341 may not be
exposed, while the top surface of the lower layer 341a
of the first auxiliary electrode 341 may be exposed. Ac-
cordingly, more physical space where the cathode 173
is in contact with the auxiliary electrodes can be obtained,
so that the cathode 173 can be connected to the first
auxiliary electrode 341 or the second auxiliary electrode
342 more stably.
[0099] FIG. 4 is an enlarged plan view of a part of an
auxiliary electrode member of an organic light-emitting
display device according to an embodiment. FIG. 5 is a
schematic cross-sectional view taken along line V-V’ of
FIG. 4. For convenience of description, the region A
shown in FIG. 1 is enlarged in FIG. 4. FIG. 5 shows a
part of the cross-section of the contact area C/A. The
organic light-emitting display device 400 shown in the
examples of FIGs. 4 and 5 is substantially identical to the
organic light-emitting display device 100 shown in the
examples of FIGs. 1 and 2, and redundant description
will be omitted.
[0100] With reference to the FIG. 4 example, the or-
ganic light-emitting display device 400 may include the
a passivation layer 482, a second auxiliary electrode 442,
and a first auxiliary electrode 441. Therefore, the first
auxiliary electrode 441 may be extended in a particular
direction. For example, the first auxiliary electrode 441
may be extended in a direction parallel with the gate line
120. However, the extension direction of the first auxiliary
electrode 441 is not limited thereto, and the first auxiliary
electrode 441 may be extended in a different direction
from the gate line 120. In some embodiments, the first
auxiliary electrode 441 may be disposed in a mesh pat-
tern. In that case, the same voltage can be applied to the
cathode 173 of each of the sub-pixels via the first auxiliary
electrodes 441 disposed densely in a mesh pattern. As
a result, the problem of non-uniform luminance caused
by voltage drop can be drastically reduced.
[0101] Both sides of the first auxiliary electrode 441
may be exposed in the contact areas C/A, respectively.
For example, as shown in FIG. 4, both sides of the first
auxiliary electrode 441 that fall within the contact areas
C/A, respectively, may be exposed. Although the contact
areas C/A illustrated in the FIG. 4 example have a rec-
tangular shape, the contact areas C/A may have, e.g., a
polygonal shape, a circular shape, or an oval shape other
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than a rectangular shape.
[0102] With reference to the FIG. 5 example, the sec-
ond auxiliary electrode 442 may be disposed closer to
the center core of the structure than the first auxiliary
electrode 441, so that a side surface of the first auxiliary
electrode 441 protrudes more than an exposed side sur-
face of the second auxiliary electrode 442. In other words,
the side surface of the first auxiliary electrode 441 may
be disposed closer to the inside of the opening of the
passivation layer 482 than the side surface of the second
auxiliary electrode 442. That is, the top surfaces of the
both sides of the first auxiliary electrode 441 may be ex-
posed. The passivation layer 482 may be disposed on
the second auxiliary electrode 442, and may have side
surfaces protruding more than the exposed side surfaces
of the second auxiliary electrode 442. In this case, the
bottom surface of the passivation layer 482 may be ex-
posed in the contact area C/A. For example, as illustrated
in FIG. 5, the bottom surface of the passivation layer 482
may be exposed in a manner corresponding to the ex-
posed top surface of the first auxiliary electrode 441. Ac-
cordingly, a shadow area may be made on the top surface
of the first auxiliary electrode 441 by means of the pas-
sivation layer 482. A planarization layer 483 may be dis-
posed on the passivation layer 482. That is, the part of
the planarization layer 483 in the contact area C/A may
be isolated from the rest of the planarization layer 483 in
the area other than the contact area C/A, and thus may
be disposed in an island shape.
[0103] The organic light-emitting layer 172 may not
cover the exposed top surface of the first auxiliary elec-
trode 441 and the exposed side surface of the second
auxiliary electrode 442 in the contact area C/A. On the
other hand, the cathode 173 may cover the exposed top
surface of the first auxiliary electrode 441 and the side
surface of the second auxiliary electrode 442 in the con-
tact area C/A, and may be formed along the side surface
of the passivation layer 482 and the side surface and top
surface of the planarization layer 483.
[0104] The organic light-emitting display device 400
may include the first auxiliary electrode 441 with both of
its sides exposed in the contact area C/A, so that the
cathode 173 can be in contact with the exposed top sur-
faces of both sides of the first auxiliary electrode 441 and
the exposed side surfaces of both sides of the second
auxiliary electrode 442 in the contact area C/A. As a re-
sult, the cathode 173 can be electrically connected to the
first auxiliary electrode 441 more stably, and the cathode
173 can receive the voltage VSS more stably. Accord-
ingly, the voltage drop can be further reduced.
[0105] FIG. 6 is an enlarged plan view of a part of an
auxiliary electrode member of an organic light-emitting
display device according to an embodiment. For conven-
ience of description, the region A shown in FIG. 1 is en-
larged in FIG. 6. The organic light-emitting display device
600 shown in FIG. 6 is substantially identical to the or-
ganic light-emitting display device 100 shown in FIG. 1,
and redundant description will be omitted.

[0106] With reference to FIG. 6, the organic light-emit-
ting display device 600 may include a first auxiliary elec-
trode 641, which may include an extended portion 643
protruding from one of the outlines of the first auxiliary
electrode 641 in the contact area C/A, and a second aux-
iliary electrode 642. The first auxiliary electrode 641 may
be extended in a particular direction. The extended por-
tion 643 may protrude from one of the outlines of the first
electrode 641 in the contact area C/A. Although the ex-
tended portion 643 shown in the FIG. 6 example may
have a rectangular shape, the extended portion 643 may
have, e.g., a semi-circular shape or a polygonal shape
other than the rectangular shape. A second auxiliary
electrode 642 may be disposed on and within the extend-
ed portion 643. A part of the top surface of the extended
portion 643 may be exposed in the contact area C/A. The
passivation layer may cover the second auxiliary elec-
trode 642, and may be disposed on the extended portion
643 in the contact area C/A. Accordingly, the bottom sur-
face of the passivation layer above the exposed top sur-
face of the first auxiliary electrode 641 can be exposed
in the contact area C/A.
[0107] The organic light-emitting layer may not cover
the exposed top surface of the extended portion 643 or
the side surface of the second auxiliary electrode 642 in
the contact area C/A. On the other hand, the cathode
173 can be in contact with the exposed top surface of
the extended portion 643 or the side surface of the sec-
ond auxiliary electrode 642 in the contact area C/A.
[0108] The organic light-emitting display device 600
may include the extended portion 643 protruding from
the first auxiliary electrode 641 in the contact area C/A.
If the extended portion 643 has a rectangular shape as
shown in the FIG. 6 example, the cathode can be in con-
tact with the exposed top surface of the extended portion
643 from any of the three directions. Accordingly, the
cathode can be connected to the auxiliary electrode sta-
bly, so that the cathode can receive the voltage VSS sta-
bly via the auxiliary electrode.
[0109] FIG. 7 is a flowchart for illustrating a method of
manufacturing an organic light-emitting display device
according to an embodiment. FIGs. 8A to 8E are sche-
matic cross-sectional views for illustrating a method of
manufacturing an organic light-emitting display device
according to an embodiment. The organic light-emitting
display device fabricated by a method according to an
embodiment is substantially identical to the organic light-
emitting display device 100 shown in FIG. 1; therefore,
redundant description will be omitted.
[0110] With reference to FIG. 7, initially, a gate elec-
trode and a first auxiliary electrode separated from each
other may be provided (e.g., formed) on a substrate (op-
eration S710). With reference to FIG. 8A, a first conduc-
tive layer may be provided on the substrate 110. The first
conductive layer may be formed by depositing a molyb-
denum titanium alloy or a transparent conductive oxide
(TCO) on the substrate 110 by a deposition process, such
as sputtering and atomic layer deposition (ALD). How-
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ever, the process to form the first conductive layer is not
limited thereto. The first conductive layer may be formed
by various processes, such as printing or coating. Then,
by patterning the first conductive layer, the gate electrode
151 and the first auxiliary electrode 846, which may be
electrically separated, are formed. For example, the gate
electrode 151 and the first auxiliary electrode 846 may
be formed by performing a photolithography process us-
ing a positive photoresist.
[0111] Subsequently, a gate insulating layer (e.g., gate
insulating layer 181) may be provided such that it covers
the gate electrode and exposes a top surface of the first
auxiliary electrode. The gate insulating layer 181 may be
formed in a manner that an inorganic insulating material
is deposited. A photolithography process may be per-
formed for exposing the top surface of the first auxiliary
electrode 846.
[0112] Subsequently, an active layer (e.g., active layer
152) may be provided on the gate insulating layer such
that it is disposed over the gate electrode. The active
layer 152 may be formed by forming a silicon (Si) layer
on the gate insulating layer 181 and crystallizing it. How-
ever, the active layer 152 may be formed by various proc-
esses depending on the material of the active layer 152.
[0113] Subsequently, a second auxiliary electrode
may be provided such that it is in contact with an exposed
top surface of the first auxiliary electrode, to form a source
electrode and a drain electrode connected to the active
layer (operation S720). The source electrode 153, the
drain electrode 154, and the second auxiliary electrode
847 may be provided (e.g., formed) together using the
second conductive layer. For example, the second con-
ductive layer may be formed such that it covers the active
layer 152, the gate insulating layer 181, and the exposed
top surface of the first auxiliary electrode 846. The second
conductive layer may be formed by depositing a conduc-
tive material having a etching selectivity higher than that
of the first conductive layer. For example, the second
conductive layer may be formed by depositing copper or
aluminum by sputtering or by ALD. Then, by patterning
the second conductive layer by a photolithography proc-
ess using a positive photoresist, the source electrode
153, the drain electrode 154 and the second auxiliary
electrode 847 may be formed.
[0114] Subsequently, a passivation layer may be pro-
vided such that it covers the source electrode, the drain
electrode, and the top surface of the second auxiliary
electrode (operation S730). The passivation layer 886
may be formed by depositing an inorganic material such
that it covers the source electrode 153, the drain elec-
trode 154, and the second auxiliary electrode 142. For
example, the passivation layer 886 may be formed, e.g.,
by depositing silicon oxide or silicon nitride by the chem-
ical vapor deposition (CVD), ALD, etc. However, the pas-
sivation layer may also be formed by thermal oxidation.
The passivation layer 886 may be formed as a single
layer or as multiple layers.
[0115] Subsequently, a part of the passivation layer

and a part of the second auxiliary electrode may be re-
moved such that a side surface of the second auxiliary
electrode and a top surface of the first auxiliary electrode
are exposed in a contact area (operation S740). With
reference to FIG. 8B, contact holes may be formed such
that a drain electrode 154 of a first driving thin-film tran-
sistor DRT1 and a drain electrode of a second driving
thin-film transistor DRT2 are respectively exposed. An
opening may be formed such that a side surface of the
second auxiliary electrode 847 is exposed in the contact
area. FIG. 8A shows the passivation layer 886 before the
contact holes and the opening are formed. FIG. 8B shows
the passivation layer 182 after the contact holes and the
opening are formed. This is why the passivation layer is
denoted by different reference numerals, i.e., as 886 in
FIG. 8A and as 182 in FIG. 8B. The contact holes and
the opening may be obtained, e.g., by a photolithography
process using a positive photoresist. For example, a pos-
itive photoresist may be applied onto the passivation lay-
er 886. Then, exposure may be performed using a mask
that exposes portions where the contact holes and the
opening are to be formed. After the exposure, the pho-
toresist may be developed to form a photoresist pattern.
Then, etching may be performed based on the photore-
sist pattern to thereby form the contact holes and the
opening.
[0116] With reference to FIG. 8C, the second auxiliary
electrode 142 may be partially removed, such that the
top surface of the first auxiliary electrode 141 is exposed.
The first auxiliary electrode 141 shown in FIG. 8C has
the exposed top surface, in comparison with the first aux-
iliary electrode 846 shown in FIGs. 8A and 8B. The sec-
ond auxiliary electrode 142 shown in FIG. 8C has the
caved side surface, in comparison with the second aux-
iliary electrode 847 shown in FIGs. 8A and 8B. This is
why the first auxiliary electrode and the second auxiliary
electrode are respectively denoted by different reference
numerals, i.e., as 846 and 847 in FIGs. 8A and 8B, and
as 141 and 142 in FIG. 8C. That is, a part of the second
auxiliary electrode 847 shown in FIGs. 8A and 8B may
be removed by a etching process, and accordingly the
first auxiliary electrode 141 and the second auxiliary elec-
trode 142 shown in FIG. 8C are formed.
[0117] The etching process may be performed, e.g.,
by using an etchant for etching the second auxiliary elec-
trode 142. For example, if the second auxiliary electrode
142 is made of copper, a copper etchant, e.g., mainly of
an acid mixture including sulfuric acid (H2SO4), nitric acid
(HNO3), phosphoric acid (H3PO4), etc., may be used for
etching the second auxiliary electrode 142. As described
above, because the etching selectivity of the second aux-
iliary electrode 142 is higher than the etching selectivity
of the first auxiliary electrode 141, the second auxiliary
electrode 142 can be etched more than the first auxiliary
electrode 141. The etching depth of the second auxiliary
electrode 142 can be controlled by adjusting the etching
time or by adding an additive to the etchant.
[0118] During the process of etching the second aux-
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iliary electrode 142, the etchant may flow into the drain
electrode 154 of the first driving thin-film transistor DRT1
and the drain electrode of the second driving thin-film
transistor DRT2 via the contact holes. To prevent the
drain electrode 154 from being damaged, the contact
holes may be protected by a positive photoresist. For
example, a positive photoresist may be applied onto the
contact holes and the opening prior to etching the second
auxiliary electrode 142. Subsequently, the positive pho-
toresist may be subjected to an exposure process and
then may be developed, such that a part of the positive
photoresist corresponding to the opening can be re-
moved. Subsequently, the second auxiliary electrode
142 may be partially etched, and it may be possible to
selectively remove only the second auxiliary electrode
142 without causing damage to the drain electrode 154.
[0119] Subsequently, an anode may be provided to be
electrically connected to the drain electrode of the first
driving thin-film transistor and the drain electrode of the
second driving thin-film transistor (operation S750). With
reference to FIG. 8D, a planarization layer 183 may be
provided on the passivation layer 182. The planarization
layer 183 may be made, e.g., of an organic insulating
material. Subsequently, a contact hole through which the
drain electrode of the first driving thin-film transistor
DRT1 is exposed, and a contact hole through which the
drain electrode of the second driving thin-film transistor
DRT2 is exposed may be formed. Then, an opening may
be formed corresponding to a contact area C/A. Subse-
quently, a reflective layer 171a connected to the first driv-
ing thin-film transistor DRT1 and a first transparent elec-
trode 171b may be formed on the planarization layer 183.
Each of the reflective layer 171a and the first transparent
electrode 171b can be formed by depositing respective
materials on the planarization layer and patterning them.
Subsequently, a bank 184 may be formed to surround
the anode 171 of the first sub-pixel and the anode of the
second sub-pixel. For example, the bank 184 may be
formed by coating an organic insulating material over the
anode 171 and the passivation layer 182, and by pattern-
ing the organic insulating material using a mask having
openings corresponding to pixel areas of the sub-pixels.
[0120] Subsequently, an organic light-emitting layer
may be formed on the anode (operation S760). With ref-
erence to FIG. 8E, the organic light-emitting layer 172
may be formed on the anode 171 of the first sub-pixel,
the anode of the second sub-pixel, the bank 184, and the
planarization layer 183. The organic light-emitting layer
172 may be obtained, e.g., by a photoresist process. For
example, the organic light-emitting layer 172 may be
formed by the photoresist process using a developer, a
stripper, and a photoresist pattern made of a substance
containing fluorine. However, the manner of forming the
organic light-emitting layer 172 is not limited thereto. As
further nonlimiting examples, the organic light-emitting
layer 172 may be formed by a mask-free process, such
as a laser induced thermal imaging (LITI), a laser induced
pattern-wise sublimation (LIPS), and soluble printing.

[0121] Subsequently, a cathode may be formed on the
organic light-emitting layer, such that it comes in contact
with a part of the exposed top surface of the first auxiliary
electrode or the exposed side surface of the second aux-
iliary electrode in the contact area (operation S770). With
reference to FIG. 8E, if the cathode 173 includes a metal
electrode and a second transparent electrode, the metal
electrode may be formed on the organic light-emitting
layer 172, and the second transparent electrode may be
formed to come in contact with the exposed top surface
of the first auxiliary electrode 141 and the side surface
of the second auxiliary electrode 142 in the contact area
C/A. As described above, because the metal electrode
is made of a metal material having a low step coverage,
the metal electrode may not cover the exposed top sur-
face of the first auxiliary electrode 141 or the side surface
of the second auxiliary electrode 142, like the organic
light-emitting layer 172. However, because the second
transparent electrode may be made of a transparent con-
ductive oxide (TCO) having a high step coverage, the
second transparent electrode can come in contact with
the exposed top surface of the first auxiliary electrode
141 and the side surface of the second auxiliary electrode
142. Finally, the cathode 173 electrically connected to
the auxiliary electrodes may be formed.
[0122] As can be seen from the examples illustrated
in FIGs. 8A to 8E, no partitioning wall in a reverse-tapered
shape is formed in the method of manufacturing an or-
ganic light-emitting display device according to an em-
bodiment. Accordingly, a negative photoresist may not
be used. As such, a possible damage made to the sub-
strate during a repair process of a negative photoresist
can be reduced. Further, the number of discarded sub-
strates can be reduced. Therefore, production yield of
organic light-emitting display devices can be improved.
In addition, the "eaves structure" for connecting the cath-
ode 173 to the auxiliary electrodes can be formed simul-
taneously during the process of forming the first driving
thin-film transistor DRT1 and the second driving thin-film
transistor DRT2. Accordingly, the auxiliary electrodes
connected to the cathode 173 can be easily produced.
As a result, manufacturing cost of organic light-emitting
display devices can be saved.
[0123] According to the present disclosure, a cathode
may be connected to auxiliary electrodes in an eaves
structure, so that the problem of non-uniform luminance
caused by voltage drop can be reduced. Further, the aux-
iliary electrodes in the eaves structure resembling a par-
titioning wall may be formed without using a negative
photoresist, so that production yield can be increased
and the problem that the production cost is increased by
including a partitioning wall can be reduced. In addition,
the auxiliary electrodes may be made of the same ma-
terial as that of the thin-film transistors and the passiva-
tion layer, so that no additional material or no additional
process for forming a partitioning wall may be necessary.
As a result, the manufacturing process may be simplified.
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Claims

1. An organic light-emitting display device (100), com-
prising:

a thin-film transistor (DRT1, DRT2) on a sub-
strate (110);
an auxiliary electrode member (141, 142) in a
contact area (C/A) on the substrate, the auxiliary
electrode member being spaced apart from the
thin-film transistor;
an insulating member (182) on the thin-film tran-
sistor and the auxiliary electrode member, the
insulating member comprising an opening
through which at least a part of the auxiliary elec-
trode member is exposed in the contact area
(C/A); and
an organic light-emitting element (OLED1,
OLED2) on the insulating member, the organic
light-emitting element comprising:

an anode (171);
an organic light-emitting layer (172); and
a cathode (173),
characterized in that
a side surface of the opening is closer to the
inside of the opening than a side surface of
the auxiliary electrode member (141, 142),
wherein the said side surface of the auxiliary
electrode member faces the opening, such
that the cathode (173) is in contact, under
the insulating member (182), with the aux-
iliary electrode member (141, 142) without
a reverse-tapered partitioning wall thereo-
ver.

2. The organic light-emitting display device (100) of
claim 1, wherein:

the auxiliary electrode member (141, 142) com-
prises an exposed surface not in contact with
the organic light-emitting layer (172) in the con-
tact area (C/A); and
the cathode (173) is in contact with the exposed
surface of the auxiliary electrode member (141,
142),
wherein a thickness of the auxiliary electrode
member (141, 142) is greater than a thickness
of the organic light-emitting layer (172).

3. The organic light-emitting display device (100) of
claim 1 or 2, wherein:

the thin-film transistor (DRT1, DRT2) compris-
es:

a gate electrode (151);
an active layer (152);

a source electrode (153); and
a drain electrode (154);

the auxiliary electrode member (141, 142) com-
prises:

a first auxiliary electrode (141); and
a second auxiliary electrode (142) on the
first auxiliary electrode;

a side surface of the first auxiliary electrode
(141) is closer to the inside of the opening than
a side surface of the second auxiliary electrode
(142);
the first auxiliary electrode (141) comprises a
same material as that of the gate electrode
(151); and
the second auxiliary electrode (142) comprises
a same material as that of the source electrode
(153) or the drain electrode (154),
wherein the first auxiliary electrode (141) com-
prises a material having a lower etching selec-
tivity than an etching selectivity of the second
auxiliary electrode (142).

4. The organic light-emitting display device (100) of any
one of claims 1 to 3, wherein the auxiliary electrode
member (141, 142) and the insulating member (182)
comprise an eaves structure,
wherein the eaves structure is formed of same ma-
terials as those of the thin-film transistor (DRT1,
DRT2) and the insulating member (182).

5. The organic light-emitting display device (100) of
claim 1, comprising:

the thin-film transistor (DRT1, DRT2), compris-
ing:

a gate electrode (151);
an active layer (152);
a source electrode (153); and
a drain electrode (154);

the auxiliary electrode member (141, 142), com-
prising: a first auxiliary electrode (141) spaced
apart from the gate electrode (151), the first aux-
iliary electrode comprising an exposed top sur-
face (T1) in the contact area (C/A) on the sub-
strate (110), and a second auxiliary electrode
(142) on the first auxiliary electrode (141), the
second auxiliary electrode comprising an ex-
posed side surface (S2) in the contact area
(C/A);
a passivation layer (182) on the second auxiliary
electrode (142), the passivation layer compris-
ing an exposed bottom surface (B3) in the con-
tact area (C/A);
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the anode (171) electrically connected to the
thin-film transistor (DRT1, DRT2);
the organic light-emitting layer (172) on the an-
ode; and
the cathode (173) on the organic light-emitting
layer,
wherein the cathode (173) is in contact with the
exposed top surface (T1) of the first auxiliary
electrode (141) and/or the exposed side surface
(S2) of the second auxiliary electrode (142) in
the contact area (C/A),
wherein a side surface (S1) of the first auxiliary
electrode (141) protrudes more than the ex-
posed side surface (S2) of the second auxiliary
electrode (142),
wherein the first auxiliary electrode (141) com-
prises a material having a lower etching selec-
tivity than an etching selectivity of the second
auxiliary electrode (142).

6. The organic light-emitting display device (100) of
claim 5, wherein a distance from a bottom surface
of the first auxiliary electrode (141) to the exposed
bottom surface (B3) of the passivation layer (182) is
greater than a thickness of the organic light-emitting
layer (172).

7. The organic light-emitting display device (100) of
claim 5 or 6, wherein:

the first auxiliary electrode (141) comprises a
same material as that of the gate electrode
(151); and
the second auxiliary electrode (142) comprises
a same material as that of the source electrode
(153) or the drain electrode (154),
wherein :

the first auxiliary electrode (341) comprises:

a lower layer (341a) comprising an ex-
posed top surface in the contact area
(C/A); and
an upper layer (341b) comprising an
exposed side surface in the contact ar-
ea (C/A); and

a side surface of the lower layer (341a) pro-
trudes more than the exposed side surface
of the upper layer (341b) in the contact area
(C/A).

8. The organic light-emitting display device (100) of any
one of claims 5 to 7, wherein the cathode (173), the
first auxiliary electrode (141), and the second auxil-
iary electrode (142) are configured to receive a same
voltage.

9. The organic light-emitting display device (400) of any
one of claims 5 to 8, wherein:

the first auxiliary electrode (441) is extended in
a particular direction;
a part of a top surface of both sides of the first
auxiliary electrode (441) is exposed in the con-
tact area (C/A); and
a side surface of the first auxiliary electrode
(441) protrudes more than the exposed side sur-
face of the second auxiliary electrode (442) in
the contact area (C/A),
or wherein:

the first auxiliary electrode (641) is extend-
ed in a particular direction;
the first auxiliary electrode (641) comprises
an extended portion (643) protruding from
the first auxiliary electrode (641) in the con-
tact area (C/A);
the second auxiliary electrode (642) is dis-
posed within the extended portion (643);
and
a part of the top surface of the extended
portion (643) of the first auxiliary electrode
(641) is exposed in the contact area (C/A).

10. The organic light-emitting display device (100) of any
one of claims 5 to 9, wherein:

the anode (171) comprises:

a reflective layer (171a); and
a first transparent electrode (171b) on the
reflective layer;

the cathode (173) comprises:

a metal electrode; and
a second transparent electrode on the metal
electrode; and

the second transparent electrode of the cathode
(173) is in contact with the exposed top surface
(T1) of the first auxiliary electrode (141) and/or
the exposed side surface (S2) of the second
auxiliary electrode (142) in the contact area
(C/A).

11. A method of manufacturing an organic light-emitting
display device according to claim 1, the method com-
prising:

providing a gate electrode (151) and a first aux-
iliary electrode (141) spaced apart from each
other on a substrate (110) (S710);
providing a second auxiliary electrode (142) in
contact with the first auxiliary electrode (141), a
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source electrode (153), and a drain electrode
(154) separated from the gate electrode (151)
(S720);
providing a passivation layer (182) over the
source electrode (153), the drain electrode
(154), and a top surface of the second auxiliary
electrode (142) (S730);
removing a part of the passivation layer (182)
and a part of the second auxiliary electrode
(142), such that a side surface (S2) of the second
auxiliary electrode (142) and a part of a top sur-
face (T1) of the first auxiliary electrode (141) are
exposed in a contact area (C/A) (S740);
providing an anode (171) electrically connected
to the source electrode (153) or drain electrode
(154) (S750);
providing an organic light-emitting layer (172)
on the anode (171) (S760); and
providing a cathode (173) on the organic light-
emitting layer (172), such that the cathode (173)
comes in contact with the exposed part of the
top surface (T1) of the first auxiliary electrode
(141) or the exposed side surface (S2) of the
second auxiliary electrode (142) in the contact
area (C/A) under the passivation layer (182)
(S770).

12. The method of claim 11, wherein providing the gate
electrode (151) and the first auxiliary electrode (141)
comprises:

providing a first conductive layer over the sub-
strate (110); and
patterning the first conductive layer to form the
gate electrode (151) and the first auxiliary elec-
trode (141) electrically separated from each oth-
er.

13. The method of claim 11 or 12, wherein providing the
second auxiliary electrode (142), the source elec-
trode (153), and the drain electrode (154) comprises:

providing a second conductive layer on the gate
electrode (151) and on the first auxiliary elec-
trode (141); and
patterning the second conductive layer to form
the second auxiliary electrode (142), the source
electrode (153), and the drain electrode (154).

14. The method of any one of claims 11 to 13, wherein
removing a part of the passivation layer (182) and a
part of the second auxiliary electrode (142) compris-
es:

removing a part of the passivation layer (182),
such that the side surface (S2) of the second
auxiliary electrode (142) is exposed in the con-
tact area (C/A); and

removing a part of the second auxiliary electrode
(142), such that a part of the top surface (T1) of
the first auxiliary electrode (141) is exposed,
wherein providing the cathode (173) comprises:

providing a metal electrode on the organic
light-emitting layer (172); and
providing a transparent electrode on the
metal electrode, such that the transparent
electrode is in contact with the exposed top
surface (T1) of the first auxiliary electrode
(141) or the side surface (S2) of the second
auxiliary electrode (142) in the contact area
(C/A).

15. The method of any one of claims 11 to 14, wherein
the auxiliary electrode member (141, 142) comprises
an eaves structure,
wherein:

the eaves structure comprises a same material
as that of the thin-film transistor (DRT1, DRT2)
and the insulating member (182); and
the eaves structure is formed simultaneously
with and in a same process as the thin-film tran-
sistor (DRT1, DRT2) and the insulating member
(182).

Patentansprüche

1. Organische lichtemittierende Anzeigevorrichtung
(100), aufweisend:

einen Dünnschicht-Transistor (DRT1, DRT2)
auf einem Substrat (110);
ein Hilfselektrodenelement (141, 142) in einem
Kontaktbereich (C/A) auf dem Substrat, wobei
das Hilfselektrodenelement vom Dünnschicht-
Transistor beabstandet ist;
ein Isolierelement (182) auf dem Dünnschicht-
Transistor und dem Hilfselektrodenelement,
wobei das Isolierelement eine Öffnung aufweist,
durch die wenigstens ein Teil des Hilfselektro-
denelements im Kontaktbereich (C/A) freiliegt;
und
ein organisches lichtemittierendes Element
(OLED1, OLED2) auf dem Isolierelement, wobei
das organische lichtemittierende Element auf-
weist:

eine Anode (171);
eine organische lichtemittierende Schicht
(172); und
eine Kathode (173),

dadurch gekennzeichnet, dass eine Seiten-
fläche der Öffnung näher an der Innenseite der
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Öffnung liegt als eine Seitenfläche des Hilfse-
lektrodenelements (141, 142), wobei die Seiten-
fläche des Hilfselektrodenelements zu der Öff-
nung gewandt ist, so dass die Kathode (173)
sich unter dem Isolierelement (182) in Kontakt
mit dem Hilfselektrodenelement (141, 142) be-
findet, ohne dass darüber eine sich invers ver-
jüngende Wand angeordnet ist.

2. Organische lichtemittierende Anzeigevorrichtung
(100) nach Anspruch 1, wobei:

das Hilfselektrodenelement (141, 142) eine frei-
liegende Fläche aufweist, die im Kontaktbereich
(C/A) nicht in Kontakt mit der organischen lich-
temittierenden Schicht (172) steht; und
die Kathode (173) sich in Kontakt mit der freilie-
genden Fläche des Hilfselektrodenelements
(141, 142) befindet,
wobei die Dicke des Hilfselektrodenelements
(141, 142) größer ist als die Dicke der organi-
schen lichtemittierenden Schicht (172).

3. Organische lichtemittierende Anzeigevorrichtung
(100) nach Anspruch 1 oder 2, wobei:

der Dünnschicht-Transistor (DRT1, DRT2) auf-
weist:

eine Gate-Elektrode (151);
eine aktive Schicht (152);
eine Source-Elektrode (153); und
eine Drain-Elektrode (154);

das Hilfselektrodenelement (141, 142) aufweist:

eine erste Hilfselektrode (141); und
eine zweite Hilfselektrode (142) auf der ers-
ten Hilfselektrode;

eine Seitenfläche der ersten Hilfselektrode
(141) näher an der Innenseite der Öffnung ist
als eine Seitenfläche der zweiten Hilfselektrode
(142);
die erste Hilfselektrode (141) ein gleiches Ma-
terial wie die Gate-Elektrode (151) aufweist; und
die zweite Hilfselektrode (142) ein gleiches Ma-
terial wie die Source-Elektrode (153) oder die
Drain-Elektrode (154) aufweist,
wobei die erste Hilfselektrode (141) ein Material
aufweist, dessen Ätzselektivität kleiner ist als
die Ätzselektivität der zweiten Hilfselektrode
(142).

4. Organische lichtemittierende Anzeigevorrichtung
(100) nach einem der Ansprüche 1 bis 3, wobei das
Hilfselektrodenelement (141, 142) und das Isoliere-
lement (182) eine Dachüberstandstruktur haben,

wobei die Dachüberstandstruktur aus gleichen Ma-
terialien wie der Dünnschicht-Transistor (DRT1,
DRT2) und das Isolierelement (182) gebildet ist.

5. Organische lichtemittierende Anzeigevorrichtung
(100) nach Anspruch 1, aufweisend:

den Dünnschicht-Transistor (DRT1, DRT2) mit:

einer Gate-Elektrode (151);
einer aktiven Schicht (152);
einer Source-Elektrode (153); und
einer Drain-Elektrode (154);

das Hilfselektrodenelement (141, 142) mit:

einer von der Gate-Elektrode (151) beab-
standeten ersten Hilfselektrode (141), wo-
bei die erste Hilfselektrode eine freiliegende
obere Fläche (T1) im Kontaktbereich (C/A)
auf dem Substrat (110) aufweist, und
einer zweiten Hilfselektrode (142) auf der
ersten Hilfselektrode (141), wobei die zwei-
te Hilfselektrode eine freiliegende seitliche
Fläche (S2) im Kontaktbereich (C/A) auf-
weist;

eine Passivierungsschicht (182) auf der zweiten
Hilfselektrode (142), wobei die Passivierungs-
schicht eine freiliegende untere Schicht (B3) im
Kontaktbereich (C/A) aufweist;
die Anode (171), die mit dem Dünnschicht-Tran-
sistor (DRT1, DRT2) elektrisch verbunden ist;
die organische lichtemittierende Schicht (172)
auf der Anode; und
die Kathode (173) auf der organischen lichte-
mittierenden Schicht,
wobei die Kathode (173) im Kontaktbereich
(C/A) in Kontakt mit der freiliegenden oberen
Fläche (T1) der ersten Hilfselektrode (141)
und/oder mit der freiliegenden seitlichen Fläche
(S2) der zweiten Hilfselektrode (142) steht,
wobei eine Seitenfläche (S1) der ersten Hilfse-
lektrode (141) weiter vorsteht als die freiliegen-
de seitliche Fläche (S2) der zweiten Hilfselekt-
rode (142),
wobei die erste Hilfselektrode (141) ein Material
aufweist, dessen Ätzselektivität kleiner ist als
die Ätzselektivität der zweiten Hilfselektrode
(142).

6. Organische lichtemittierende Anzeigevorrichtung
(100) nach Anspruch 5, wobei der Abstand von einer
unteren Fläche der ersten Hilfselektrode (141) zur
freiliegenden unteren Fläche (B3) der Passivie-
rungsschicht (182) größer ist als die Dicke der orga-
nischen lichtemittierenden Schicht (172).

33 34 



EP 3 026 724 B1

19

5

10

15

20

25

30

35

40

45

50

55

7. Organische lichtemittierende Anzeigevorrichtung
(100) nach Anspruch 5 oder 6, wobei:

die erste Hilfselektrode (141) ein gleiches Ma-
terial wie die Gate-Elektrode (151) aufweist; und
die zweite Hilfselektrode (142) ein gleiches Ma-
terial wie die Source-Elektrode (153) oder die
Drain-Elektrode (154) aufweist,
wobei:

die erste Hilfselektrode (341) aufweist:

eine untere Schicht (341a) mit einer
freiliegenden oberen Fläche im Kon-
taktbereich (C/A); und
eine obere Schicht (341b) mit einer frei-
liegenden seitlichen Fläche im Kontakt-
bereich (C/A);

und im Kontaktbereich (C/A) eine Seitenflä-
che der unteren Schicht (341a) weiter vor-
steht als die freiliegende Seitenfläche der
oberen Schicht (341b).

8. Organische lichtemittierende Anzeigevorrichtung
(100) nach einem der Ansprüche 5 bis 7, wobei die
Kathode (173), die erste Hilfselektrode (141) und die
zweite Hilfselektrode (142) ausgebildet sind, eine
gleiche Spannung zu empfangen.

9. Organische lichtemittierende Anzeigevorrichtung
(400) nach einem der Ansprüche 5 bis 8, wobei:

die erste Hilfselektrode (441) in einer bestimm-
ten Richtung verläuft;
ein Teil einer oberen Fläche beider Seiten der
ersten Hilfselektrode (441) im Kontaktbereich
(C/A) freiliegt; und
im Kontaktbereich (C/A) eine Seitenfläche der
ersten Hilfselektrode (441) weiter vorsteht als
die freiliegende Seitenfläche der zweiten Hilfse-
lektrode (442),
oder wobei:

die erste Hilfselektrode (641) in einer be-
stimmten Richtung verläuft;
die erste Hilfselektrode (641) einen erwei-
terten Abschnitt (643) aufweist, der im Kon-
taktbereich (C/A) aus der ersten Hilfselekt-
rode (641) vorsteht;
die zweite Hilfselektrode (642) innerhalb
des erweiterten Abschnitts (643) angeord-
net ist; und
ein Teil der oberen Fläche des erweiterten
Abschnitts (643) der ersten Hilfselektrode
(641) im Kontaktbereich (C/A) freiliegt.

10. Organische lichtemittierende Anzeigevorrichtung

(100) nach einem der Ansprüche 5 bis 9, wobei:

die Anode (171) aufweist:

eine reflektierende Schicht (171a); und
eine erste transparente Elektrode (171b)
auf der reflektierenden Schicht;

die Kathode (173) aufweist:

eine Metallelektrode; und
eine zweite transparente Elektrode auf der
Metallelektrode;

und im Kontaktbereich (C/A) die zweite trans-
parente Elektrode der Kathode (173) in Kontakt
mit der freiliegenden oberen Fläche (T1) der ers-
ten Hilfselektrode (141) und/oder mit der freilie-
genden seitlichen Fläche (S2) der zweiten
Hilfselektrode (142) steht.

11. Verfahren zum Herstellen einer organischen lichte-
mittierenden Anzeigevorrichtung nach Anspruch 1,
wobei das Verfahren aufweist:

auf einem Substrat (110) werden eine Gate-
Elektrode (151) und eine erste Hilfselektrode
(141) in einem Abstand voneinander gebildet
(S710);
eine mit der ersten Hilfselektrode (141) in Kon-
takt stehende zweite Hilfselektrode (142) sowie
eine Source-Elektrode (153) und eine Drain-
Elektrode (154), die von der Gate-Elektrode
(151) getrennt sind, werden gebildet (S720);
über der Source-Elektrode (153), der Drain-
Elektrode (154) und einer oberen Fläche der
zweiten Hilfselektrode (142) wird eine Passivie-
rungsschicht (182) gebildet (S730);
ein Teil der Passivierungsschicht (182) und ein
Teil der zweiten Hilfselektrode (142) werden
entfernt, so dass im Kontaktbereich (C/A) eine
seitliche Fläche (S2) der zweiten Hilfselektrode
(142) und ein Teil einer oberen Fläche (T1) der
ersten Hilfselektrode (141) freigelegt werden
(S740);
eine mit der Source-Elektrode (153) oder der
Drain-Elektrode (154) elektrisch verbundene
Anode (171) wird gebildet (S750);
auf der Anode (171) wird eine organische lich-
temittierende Schicht (172) gebildet (S760); und
auf der organischen lichtemittierenden Schicht
(172) wird eine Kathode (173) gebildet, so dass
im Kontaktbereich (C/A) die Kathode (173) unter
der Passivierungsschicht (182) in Kontakt mit
dem freiliegenden Teil der oberen Fläche (T1)
der ersten Hilfselektrode (141) oder der freilie-
genden Seitenfläche (S2) der zweiten Hilfselek-
trode (142) kommt (S770).
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12. Verfahren nach Anspruch 11, wobei das Bilden der
Gate-Elektrode (151) und der ersten Hilfselektrode
(141) aufweist:

über dem Substrat (110) wird eine erste leitfä-
hige Schicht gebildet; und
die erste leitfähige Schicht wird in ein Muster
gebracht, um die Gate-Elektrode (151) und die
erste Hilfselektrode (141) elektrisch voneinan-
der getrennt zu bilden.

13. Verfahren nach Anspruch 11 oder 12, wobei das Bil-
den der zweiten Hilfselektrode (142), der Source-
Elektrode (153) und der Drain-Elektrode (154) auf-
weist:

auf der Gate-Elektrode (151) und auf der ersten
Hilfselektrode (141) wird eine zweite leitfähige
Schicht gebildet; und
die zweite leitfähige Schicht wird in ein Muster
gebracht, um die zweite Hilfselektrode (142), die
Source-Elektrode (153) und die Drain-Elektrode
(154) zu bilden.

14. Verfahren nach einem der Ansprüche 11 bis 13, wo-
bei das Entfernen eines Teils der Passivierungs-
schicht (182) und eines Teils der zweiten Hilfselek-
trode (142) aufweist:

ein Teil der Passivierungsschicht (182) wird ent-
fernt, so dass die Seitenfläche (S2) der zweiten
Hilfselektrode (142) im Kontaktbereich (C/A)
freigelegt wird; und
ein Teil der zweiten Hilfselektrode (142) wird
entfernt, so dass ein Teil der oberen Fläche (T1)
der ersten Hilfselektrode (141) freigelegt wird,
wobei das Bilden der Kathode (173) aufweist:

auf der organischen lichtemittierenden
Schicht (172) wird eine metallische Elektro-
de gebildet; und
auf der metallischen Elektrode wird eine
transparente Elektrode gebildet, so dass im
Kontaktbereich (C/A) die transparente
Elektrode in Kontakt mit der freiliegenden
oberen Fläche (T1) der ersten Hilfselektro-
de (141) oder der Seitenfläche (S2) der
zweiten Hilfselektrode (142) steht.

15. Verfahren nach einem der Ansprüche 11 bis 14, wo-
bei das Hilfselektrodenelement (141, 142) eine
Dachüberstandstruktur aufweist,
wobei:

die Dachüberstandstruktur ein gleiches Material
wie der Dünnschicht-Transistor (DRT1, DRT2)
und das Isolierelement (182) aufweist; und
die Dachüberstandstruktur gleichzeitig mit dem

Dünnschicht-Transistor (DRT1, DRT2) und dem
Isolierelement (182) in einem selben Prozess
gebildet wird.

Revendications

1. Dispositif d’affichage électroluminescent organique
(100), comprenant :

un transistor à couches minces (DRT1, DRT2)
sur un substrat (110) ;
une électrode auxiliaire (141, 142) dans une zo-
ne de contact (C/A) sur le substrat, l’électrode
auxiliaire étant espacée du transistor à couches
minces ;
un élément isolant (182) sur le transistor à cou-
ches minces et l’électrode auxiliaire, l’élément
isolant comprenant une ouverture par laquelle
au moins une partie de l’électrode auxiliaire est
exposée dans la zone de contact (C/A) ; et
un élément électroluminescent organique
(OLED1, OLED2) sur l’élément isolant, l’élé-
ment électroluminescent organique
comprenant :

une anode (171) ;
une couche électroluminescente organique
(172) ; et
une cathode (173),
caractérisé en ce que
une surface latérale de l’ouverture est plus
proche de l’intérieur de l’ouverture qu’une
surface latérale de l’électrode auxiliaire
(141, 142), dans lequel ladite surface laté-
rale de l’électrode auxiliaire fait face à
l’ouverture, de sorte que la cathode (173)
soit en contact, sous l’élément isolant (182),
avec l’électrode auxiliaire (141, 142) sans
paroi de séparation conique inversée par-
dessus.

2. Dispositif d’affichage électroluminescent organique
(100) selon la revendication 1, dans lequel :

l’électrode auxiliaire (141, 142) comprend une
surface exposée qui n’est pas en contact avec
la couche électroluminescente organique (172)
dans la zone de contact (C/A) ; et
la cathode (173) est en contact avec la surface
exposée de l’électrode auxiliaire (141, 142),
dans lequel une épaisseur de l’électrode auxi-
liaire (141, 142) est supérieure à une épaisseur
de la couche électroluminescente organique
(172).

3. Dispositif d’affichage électroluminescent organique
(100) selon la revendication 1 ou 2, dans lequel :
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le transistor à couches minces (DRT1, DRT2)
comprend :

une électrode de grille (151) ;
une couche active (152) ;
une électrode source (153) ; et
une électrode de drain (154) ;
l’électrode auxiliaire (141, 142) comprend :

une première électrode auxiliaire (141) ; et
une seconde électrode auxiliaire (142) sur
la première électrode auxiliaire ;
une surface latérale de la première électro-
de auxiliaire (141) est plus proche de l’inté-
rieur de l’ouverture qu’une surface latérale
de la seconde électrode auxiliaire (142) ;
la première électrode auxiliaire (141) com-
prend un même matériau que celui de l’élec-
trode de grille (151) ;
et
la seconde électrode auxiliaire (142) com-
prend un même matériau que celui de l’élec-
trode source (153) ou de l’électrode de drain
(154),
dans lequel la première électrode auxiliaire
(141) comprend un matériau qui présente
une sélectivité de gravure inférieure à une
sélectivité de gravure de la seconde élec-
trode auxiliaire (142).

4. Dispositif d’affichage électroluminescent organique
(100) selon l’une quelconque des revendications 1
à 3, dans lequel l’électrode auxiliaire (141, 142) et
l’élément isolant (182) comprennent une structure
saillante,
dans lequel la structure saillante est composée des
mêmes matériaux que ceux du transistor à couches
minces (DRT1, DRT2) et de l’élément isolant (182).

5. Dispositif d’affichage électroluminescent organique
(100) selon la revendication 1, comprenant :
le transistor à couches minces (DRT1, DRT2),
comprenant :

une électrode de grille (151) ;
une couche active (152) ;
une électrode source (153) ; et
une électrode de drain (154) ;
l’électrode auxiliaire (141, 142) comprenant :
une première électrode auxiliaire (141) espacée
de l’électrode de grille (151), la première élec-
trode auxiliaire comprenant une surface supé-
rieure exposée (T1) dans la zone de contact
(C/A) sur le substrat (110), et une seconde élec-
trode auxiliaire (142) sur la première électrode
auxiliaire (141), la seconde électrode auxiliaire
comprenant une surface latérale exposée (S2)
dans la zone de contact (C/A) ;

une couche de passivation (182) sur la seconde
électrode auxiliaire (142), la couche de passiva-
tion comprenant une surface inférieure exposée
(B3) dans la zone de contact (C/A) ;
l’anode (171) reliée électriquement au transistor
à couches minces (DRT1, DRT2) ;
la couche électroluminescente organique (172)
sur l’anode ; et
la cathode (173) sur la couche électrolumines-
cente organique,
dans lequel la cathode (173) est en contact avec
la surface supérieure exposée (T1) de la pre-
mière électrode auxiliaire (141) et/ou la surface
latérale exposée (S2) de la seconde électrode
auxiliaire (142) dans la zone de contact (C/A),
dans lequel une surface latérale (S1) de la pre-
mière électrode auxiliaire (141) dépasse davan-
tage que la surface latérale exposée (S2) de la
seconde électrode auxiliaire (142),
dans lequel la première électrode auxiliaire
(141) comprend un matériau présentant une sé-
lectivité de gravure inférieure à une sélectivité
de gravure de la seconde électrode auxiliaire
(142).

6. Dispositif d’affichage électroluminescent organique
(100) selon la revendication 5, dans lequel une dis-
tance entre une surface inférieure de la première
électrode auxiliaire (141) et la surface inférieure ex-
posée (B3) de la couche de passivation (182) est
supérieure à une épaisseur de la couche électrolu-
minescente organique (172).

7. Dispositif d’affichage électroluminescent organique
(100) selon la revendication 5 ou 6, dans lequel :

la première électrode auxiliaire (141) comprend
un même matériau que celui de l’électrode de
grille (151) ; et
la seconde électrode auxiliaire (142) comprend
un même matériau que celui de l’électrode sour-
ce (153) ou de l’électrode de drain (154),
dans lequel :
la première électrode auxiliaire (341)
comprend :

une couche inférieure (341a) comprenant
une surface supérieure exposée dans la zo-
ne de contact (C/A) ; et
une couche supérieure (341b) présentant
une surface latérale exposée dans la zone
de contact (C/A) ; et
une surface latérale de la couche inférieure
(341a) dépasse davantage que la surface
latérale exposée de la couche supérieure
(341b) dans la zone de contact (C/A).

8. Dispositif d’affichage électroluminescent organique
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(100) selon l’une quelconque des revendications 5
à 7, dans lequel la cathode (173), la première élec-
trode auxiliaire (141), et la seconde électrode auxi-
liaire (142) sont configurées pour recevoir une même
tension.

9. Dispositif d’affichage électroluminescent organique
(400) selon l’une quelconque des revendications 5
à 8, dans lequel :

la première électrode auxiliaire (441) s’étend
dans une direction particulière ;
une partie d’une surface supérieure des deux
côtés de la première électrode auxiliaire (441)
est exposée dans la zone de contact (C/A) ; et
une surface latérale de la première électrode
auxiliaire (441) dépasse davantage que la sur-
face latérale exposée de la seconde électrode
auxiliaire (442) dans la zone de contact (C/A),
ou dans lequel :

la première électrode auxiliaire (641)
s’étend dans une direction particulière ;
la première électrode auxiliaire (641) com-
prend une partie saillante (643) qui dépasse
de la première électrode auxiliaire (641)
dans la zone de contact (C/A) ;
la seconde électrode auxiliaire (642) est dis-
posée dans la partie saillante (643) ; et
une partie de la surface supérieure de la
partie saillante (643) de la première électro-
de auxiliaire (641) est exposée dans la zone
de contact (C/A).

10. Dispositif d’affichage électroluminescent organique
(100) selon l’une quelconque des revendications 5
à 9, dans lequel :
l’anode (171) comprend :

une couche réfléchissante (171a) ; et
une première électrode transparente (171b) sur
la couche réfléchissante ;
la cathode (173) comprend :

une électrode métallique ; et
une seconde électrode transparente sur
l’électrode métallique ; et
la seconde électrode transparente de la ca-
thode (173) est en contact avec la surface
supérieure exposée (T1) de la première
électrode auxiliaire (141) et/ou la surface la-
térale exposée (S2) de la seconde électro-
de auxiliaire (142) dans la zone de contact
(C/A).

11. Procédé de fabrication d’un dispositif d’affichage
électroluminescent organique selon la revendication
1, le procédé comprenant :

le fait de prévoir une électrode de grille (151) et
une première électrode auxiliaire (141) espa-
cées l’une de l’autre sur un substrat (110)
(S170) ;
le fait de prévoir une seconde électrode auxiliai-
re (142) en contact avec la première électrode
auxiliaire (141), une électrode source (153), et
une électrode de drain (154) séparée de l’élec-
trode de grille (151) (S720) ;
le fait de prévoir une couche de passivation
(182) sur l’électrode source (153), l’électrode de
drain (154), et une surface supérieure de la se-
conde électrode auxiliaire (142) (S730) ;
le retrait d’une partie de la couche de passivation
(182) et d’une partie de la seconde électrode
auxiliaire (142), de sorte qu’une surface latérale
(S2) de la seconde électrode auxiliaire (142) et
une partie d’une surface supérieure (T1) de la
première électrode auxiliaire (141) soient expo-
sées dans une zone de contact (C/A) (S740) ;
le fait de prévoir une anode (171) reliée électri-
quement à l’électrode source (153) ou à l’élec-
trode de drain (154) (S750) ;
le fait de prévoir une couche électroluminescen-
te organique (172) sur l’anode (171) (S760) ; et
le fait de prévoir une cathode (173) sur la couche
électroluminescente organique (172), de sorte
que la cathode (173) entre en contact avec la
partie exposée de la surface supérieure (T1) de
la première électrode auxiliaire (141) ou la sur-
face latérale exposée (S2) de la seconde élec-
trode auxiliaire (142) dans la zone de contact
(C/A) sous la couche de passivation (182)
(S770).

12. Procédé selon la revendication 11, dans lequel le
fait de prévoir l’électrode de grille (151) et la première
électrode auxiliaire (141) comprend :

le fait de prévoir une première couche conduc-
trice sur le substrat (110) ; et
la gravure de la première couche conductrice
afin de former l’électrode de grille (151) et la
première électrode auxiliaire (141) séparées
électriquement l’une de l’autre.

13. Procédé selon la revendication 11 ou 12, dans lequel
le fait de prévoir la seconde électrode auxiliaire
(142), l’électrode source (153), et l’électrode de drain
(154) comprend :

le fait de prévoir une seconde couche conduc-
trice sur l’électrode de grille (151) et sur la pre-
mière électrode auxiliaire (141) ; et
de façonner la seconde couche conductrice afin
de former la seconde électrode auxiliaire (142),
l’électrode source (153), et l’électrode de drain
(154).

41 42 



EP 3 026 724 B1

23

5

10

15

20

25

30

35

40

45

50

55

14. Procédé selon l’une quelconque des revendications
11 à 13, dans lequel le retrait d’une partie de la cou-
che de passivation (182) et d’une partie de la secon-
de électrode auxiliaire (142) comprend :

le retrait d’une partie de la couche de passivation
(182), de sorte que la surface latérale (S2) de
la seconde électrode auxiliaire (142) soit expo-
sée dans la zone de contact (C/A) ; et
le retrait d’une partie de la seconde électrode
auxiliaire (142), de sorte qu’une partie de la sur-
face supérieure (T1) de la première électrode
auxiliaire (141) soit exposée,
dans lequel le fait de prévoir la cathode (173)
comprend :

le fait de prévoir une électrode métallique
sur la couche électroluminescente organi-
que (172) ; et
le fait de prévoir une électrode transparente
sur l’électrode métallique, de sorte que
l’électrode transparente soit en contact
avec la surface supérieure exposée (T1) de
la première électrode auxiliaire (141) ou la
surface latérale (S2) de la seconde électro-
de auxiliaire (142) dans la zone de contact
(C/A).

15. Procédé selon l’une quelconque des revendications
11 à 14, dans lequel l’électrode auxiliaire (141, 142)
comprend une structure saillante,
dans lequel :

la structure saillante comprend un même maté-
riau comme celui du transistor à couches minces
(DRT1, DRT2) et de l’élément isolant (182) ; et
la structure saillante est formée simultanément
avec et avec un même procédé que le transistor
à couches minces (DRT1, DRT2) et l’élément
isolant (182).
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