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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0000181 filed in the
Korean Intellectual Property Office on Jan. 2, 2013, the entire
content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The described technology relates generally to an
organic light emitting diode (OLED) display.

[0004] 2. Description of the Related Art

[0005] A display device is a device that displays an image,
and currently, organic light emitting diode (OLED) displays
are in the spotlight.

[0006] Because the organic light emitting diode (OLED)
display has a self-light emitting characteristic so that a sepa-
rate light source is not required, unlike a liquid crystal display
(LCD), a thickness and a weight thereof may be reduced.
Further, because the OLED display has high quality charac-
teristics such as low power consumption, high luminance, and
high response speed, the OLED display is appropriate for use
in a mobile electronic device.

[0007] A conventional OLED display includes a first elec-
trode, an organic emission layer disposed on the first elec-
trode, and a second electrode disposed on the organic emis-
sion layer.

[0008] An OLED display is classified into a front emission
type, a rear emission type, and a dual emission type. The front
emission type OLED display has a structure in which a sec-
ond electrode of an organic light emitting element is formed
over the entire area of a substrate where the organic light
emitting element is formed in a thin film shape in order to
reduce or minimize deterioration of luminance of light gen-
erated from an organic emission layer.

[0009] However, because the second electrode formed as a
thin film is formed over the entire area of the substrate in the
front emission type OLED display, a voltage drop occurs in
driving power passing through the second electrode for driv-
ing the organic emission layer due to electrical resistance of
the second electrode.

[0010] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0011] The described technology has been made in an
effort to provide an organic light emitting diode (OLED)
display that can reduce or minimize a voltage drop of power
passing through a thin and large-sized electrode for driving of
an organic emission layer.

[0012] An OLED display according to one aspect of the
present invention includes: a substrate; a first electrode on the
substrate; an organic emission layer on the first electrode; a
second electrode on the organic emission layer; an organic
layer on the second electrode and corresponding to the first
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electrode; and an auxiliary electrode contacting the second
electrode and neighboring the organic layer.

[0013] Theorganic layer may contact the second electrode.
[0014] The organic layer may include lithium quinolone
(LiQ).
[0015] The auxiliary electrode may be on the second elec-
trode.
[0016] The first electrode may include a plurality of first

electrodes that are separated from each other and are on the
substrate, and the second electrode may be located through-
out the substrate.

[0017] Theorganic layer may include a plurality of organic
layers and may be separated from each other and may be on
the second electrode.

[0018] The auxiliary electrode may include a plurality of
auxiliary electrodes, may be separated from each other, and
may be between neighboring ones of the organic layers.
[0019] Each of the plurality of auxiliary electrodes may
extend in a first direction on the substrate.

[0020] The plurality of auxiliary electrodes may be
arranged in a second direction crossing the first direction on
the substrate.

[0021] The plurality of auxiliary electrodes may include: a
plurality of first sub-auxiliary electrodes extending in a first
direction on the substrate and arranged in a second direction
crossing the first direction; and a plurality of second sub-
auxiliary electrodes extending in the second direction and
arranged in the first direction.

[0022] The plurality of first sub-auxiliary electrodes and
the plurality of second sub-auxiliary electrodes may form a
mesh structure.

[0023] The OLED display may further include a thin film
transistor that includes an active layer on the substrate, a gate
electrode on the active layer, and a drain electrode coupling
the active layer and the first electrode, and the auxiliary elec-
trode may include a first auxiliary electrode portion at a same
layer as at least one of the active layer, the gate electrode, or
the drain electrode, a second auxiliary electrode portion at a
same layer as the first electrode and coupled to the first aux-
iliary electrode portion, and a third auxiliary electrode portion
coupling the second auxiliary electrode portion and the sec-
ond electrode.

[0024] An end of the second auxiliary electrode portion
may be tapered, the second electrode may be located through-
out the substrate and is separated from the end of the second
auxiliary electrode portion, and the third auxiliary electrode
portion may have a slope to the end of the second auxiliary
electrode portion.

[0025] Theorganic emission layer may be located through-
out the substrate and may be separated from the end of the
second auxiliary electrode portion.

[0026] Theorganic layer may include a plurality of organic
layers that may be separated from each other and may be on
the second electrode to partially expose the second electrode
that neighbors the end of the second auxiliary electrode por-
tion.

[0027] The auxiliary electrode may include a plurality of
auxiliary electrodes and the third auxiliary electrode portion
of each of the plurality of auxiliary electrodes may be
between the organic layers.

[0028] An adherence between the third auxiliary electrode
portion and the organic layer may be weaker than an adher-
ence between the organic layer and the second electrode.



US 2014/0183502 Al

[0029] The third auxiliary electrode portion ofthe auxiliary
electrode may include magnesium (Mg).

[0030] An adherence between the auxiliary electrode and
the organic layer may be weaker than an adherence between
the organic layer and the second electrode.

[0031] The auxiliary electrode may include magnesium
(Mg).
[0032] According to a part of the exemplary embodiments,

an OLED display is provided of which a voltage drop of
power passing through a thin and large-sized electrode for
driving of an organic emission layer can be reduced or mini-
mized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 shows an organic light emitting diode
(OLED) display according to a first exemplary embodiment
of the present invention.

[0034] FIG. 2 is a layout view of “A” in FIG. 1.

[0035] FIG. 3 is a cross-sectional view of FIG. 2, taken
along the line I1I-II1.

[0036] FIG. 4 shows an OLED display according to a sec-
ond exemplary embodiment.

[0037] FIG.5isa cross-sectional view of an OLED display
according to a third exemplary embodiment.

DETAILED DESCRIPTION

[0038] The present invention will be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art would realize, the described
embodiments may be modified in various different ways, all
without departing from the spirit or scope of the present
invention.

[0039] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0040] Furthermore, as the size and thickness of the respec-
tive structural components shown in the drawings are arbi-
trarily illustrated for explanatory convenience, the present
invention is not necessarily limited to the illustrated.

[0041] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In the drawings,
for understanding and ease of description, the thickness of
some layers and areas is exaggerated. It will be understood
that when an element such as a layer, film, region, or substrate
is referred to as being “on” another element, it can be directly
on the other element or intervening elements may also be
present.

[0042] TIn addition, unless explicitly described to the con-
trary, the word “comprise”, and variations such as “com-
prises” or “comprising”, will be understood to imply the
inclusion of stated elements but not the exclusion of any other
elements. Further, in the specification, an upper part of a
target portion indicates an upper part or a lower part of the
target portion, and it does not mean that the target portion is
always positioned at the upper side based on a gravity direc-
tion.

[0043] Hereinafter, an organic light emitting diode (OLED)
display according to a first exemplary embodiment will be
described with reference to FIG. 1 to FIG. 3.

[0044] FIG.1showsan OLED display according to the first
exemplary embodiment.
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[0045] As shown in FIG. 1, an OLED display 1000 accord-
ing to the first exemplary embodiment includes a substrate
SUB, a gate driver GD, a gate wires GW, a data driver DD,
data wires DW, an organic layer (shown in FIG. 2), an auxil-
iary electrode AE, and a pixel PE. Here, the pixel PE is the unit
(e.g., a minimum unit or a smallest unit) of displaying an
image, and the OLED display 1000 displays an image
through a plurality of pixels PE.

[0046] The substrate SUB may be formed of a transparent
insulation substrate made of glass, quartz, ceramic, plastic,
and/or the like. However, the first exemplary embodiment is
not limited thereto, and the substrate SUB may be formed of
a metallic substrate formed of stainless steel. In addition,
when the substrate SUB is made of plastic, the OLED display
1000 may have a flexible characteristic, a stretchable charac-
teristic, or a rollable characteristic.,

[0047] The gate driver GD may sequentially supply scan
signals to the gate wires GW corresponding to a control signal
supplied from an external control circuit (not illustrated), for
example, a timing controller. Then, the pixels PE may be
selected by the scan signal and sequentially receive a data
signal.

[0048] The gate wires GW are located (or disposed) on the
substrate SUB and extend in a first direction. The gate wires
GW include scan lines SC1 to SCn, and the scan line SCn is
connected with the gate driver GD to receive a scan signal
therefrom.

[0049] The gate wires GW of the OLED display 1000
according to the first exemplary embodiment include the scan
line SCn, but gate wires of an OLED display according to
another exemplary embodiment may further include an addi-
tional scan line, an initialization power line, an emission
control line, and the like. In this case, the OLED display may
be an active matrix (AM) type OLED having a 6Tr-2Cap (i.e.,
6 transistors and 2 capacitors) structure.

[0050] The data driver DD may supply a data signal to data
lines DA1 to DAm among the data wires DW corresponding
to the control signal that is supplied from an external source,
e.g., the timing controller. The data signal supplied to the data
line DAm may be supplied to a selected pixel PE that is
selected by a scan signal when the scan signal is supplied to
the scan line SCn. Then, the pixel PE is charged with a voltage
corresponding to the data signal and emits light with a corre-
sponding luminance.

[0051] The data wires DW may be located (or disposed) on
the gate wires GW or between the gate wires GW and the
substrate SUB, and the data wires DW extend in a second
direction that crosses the first direction. The data wires DW
include data lines DAm and driving power source lines
ELVDDL. The data line DAm is connected with the data
driver DD, and may receive a data signal from the data driver
DD. The driving power source line ELVDDL is connected
with an external first power source ELVDD, and may receive
driving power therefrom.

[0052] The organic layer WAL (shown in FIG. 2) will be
described later in detail.

[0053] The auxiliary electrode AE is located (or disposed)
on a second electrode OE2 and thus contacts the second
electrode OE2, and extends in a second direction on the
substrate SUB. There is provided a plurality of auxiliary
electrodes AFE, and the plurality of auxiliary electrodes AE are
separated from each other, with the pixels PE interposed
therebetween and each of the plurality of auxiliary electrodes
AE is located (or disposed) between neighboring pixels PE.
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Each of the plurality of auxiliary electrodes AE is arranged in
the first direction that crosses the second direction. The aux-
iliary electrode AE will be described later in further detail.
[0054] The pixel PE may include an organic light emitting
element located (or disposed) in a crossing area of the gate
wires GW and the data wires DW between neighboring aux-
iliary electrodes AE. The pixels PE may emit light with lumi-
nance that corresponds to a driving current that corresponds
to a data signal, and may include a plurality of thin film
transistors controlling a driving current flowing to the organic
light emitting element and at least one capacitor. The plurality
of thin film transistors and the at least one capacitor may be
respectively connected with the gate wires GW and the data
wires DW, and the organic light emitting element may be
connected with the plurality of thin film transistors and the at
least one capacitor. The organic light emitting element may be
connected between the first power source ELVDD and the
second power source ELVSS.

[0055] FIG. 2 is alayout view of “A” of FIG.1.FIG. 3 isa
cross-sectional view of FIG. 2, taken along the line ITI-1II.
[0056] AsshowninFIG.2and FIG. 3, the pixel PE includes
a pixel circuit including an organic light emitting diode
OLED connected between the first power source ELVDD and
the second power source ELVSS, two thin film transistors
connected between the organic light emitting diode OLED
and the first power source ELVDD to control driving power
supplied to the organic light emitting diode OLED, and one
capacitor.

[0057] The pixel circuit includes a first thin film transistor
T1, a second thin film transistor T2, and a capacitor C.
[0058] The first thin film transistor T1 is connected
between a driving power source line ELVDDL and a first
electrode OE1 of the organic light emitting diode OLED, and
supplies driving power corresponding to a data signal to the
organic light emitting diode OLED from the first power
source ELVDD during a light emitting period of the pixel PE.
That is, the first thin film transistor T1 functions as a driving
transistor of the pixel PE.

[0059] The first thin film transistor T1 includes a first
source electrode S1, a first drain electrode D1, a first active
layer A1, and a first gate electrode G1.

[0060] The first source electrode S1 is connected with the
driving power source line ELVDDL, and the first drain elec-
trode D1 is spaced (or distanced) from the first source elec-
trode S1, with the first active layer A1 interposed therebe-
tween and then connected with the organic light emitting
diode OLED. The first source electrode S1 and the first drain
electrode D1 are formed in alayer thatis different from that of
the first active layer A1, but the first source electrode S1 and
the first drain electrode D1 may be formed in the same layer
as that of the first active layer Al. In this case, an impurity
may be injected into the first source electrode S1 and the first
drain electrode D1.

[0061] The first active layer Al is located (or disposed)
between the first source electrode S1 and the first drain elec-
trode D1. The first active layer A1 may be formed of a poly-
silicon or an oxide semiconductor. The oxide semiconductor
may include at least one of the oxides of zinc (Zn), gallium
(Ga), tin (Sn) or indium (In) as a basis, or zinc oxide (Zn0),
indium-gallium-zine oxide (InGaZn0O4), indium-zinc oxide
(Zn—In—0), or zinc-tin oxide (Zn—Sn—O) that are com-
plex oxides thereof. When the first active layer A1 is formed
of an oxide semiconductor, a protection layer may be addi-
tionally provided to protect the oxide semiconductor that may
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be weak to external environment conditions such as high
temperature. The first active layer A1 may be divided into a
channel region, a source region, and a drain region, and the
source region and the drain region may respectively be
injected with an impurity.

[0062] The first gate electrode G1 is located (or disposed)
on the first active layer Al, and is connected with the second
drain electrode D2 of the second thin film transistor T2.
[0063] Thesecondthin film transistor T2 couples adataline
DAm and the first thin film transistor T1. The second thin film
transistor T2 transmits a data signal supplied from the data
line DAm to the pixel PE when a scan signal is supplied from
a scan line SCn. That is, the second thin film transistor T2
functions as a switching transistor of the pixel PE.

[0064] The second thin film transistor T2 includes a second
source electrode S2, a second drain electrode D2, a second
active layer A2, and a second gate electrode G2.

[0065] The second source electrode S2 is connected with
the data line DAm, and the second drain electrode D2 is
connected with the first gate electrode G1 of the first thin film
transistor T1. The second source electrode S2 and the second
drain electrode D2 are formed in a layer that is different from
that of the second active layer A2, but the second source
electrode S2 and the second drain electrode D2 may be
formed in the same layer as that of the second active layer A2.
In this case, the second source electrode S2 and the second
drain electrode D2 may be injected with an impurity.

[0066] The second active layer A2 is located (or disposed)
between the second source electrode S2 and the second drain
electrode D2. The second active layer A2 and the first active
layer Al are formed in the same layer on the substrate SUB
and may be formed of the same material. The second active
layer A2 may be formed of a polysilicon or an oxide semi-
conductor. The second active layer A2 may be divided into a
channel region, a source region, and a drain region, and they
may be respectively injected with an impurity.

[0067] The second gate electrode G2 is located (or dis-
posed) on the second active layer A2 and is connected with the
scan line SCn.

[0068] The capacitor C includes a first capacitor electrode
CEl and a second capacitor electrode CE2 and they are
located (or disposed) opposite to each other, with an insula-
tion layer interposed therebetween. The second capacitor
electrode CE2 is connected with the driving power source line
ELVDDL, and the first capacitor electrode CE1 is connected
with the second drain electrode D2 and the first gate electrode
Gl.

[0069] Theorganic light emitting diode OLED includes the
first electrode OFE1, an organic emission layer located (or
disposed) on the first electrode OE1, and a second electrode
OE2 located (or disposed) on the organic emission layer OL.
The first electrode OE1, which is an anode of the organic light
emitting diode OLED, is connected to the driving power
source line ELVDDL that is coupled to the first power source
ELVDD via the pixel circuit, and the second electrode OE2,
which is a cathode of the organic light emitting diode OLED,
is connected to the second power source ELVSS.

[0070] A plurality of the first electrodes OEL is provided
throughout the substrate SUB, and the plurality of first elec-
trodes OE1 are separated from each other and located (or
disposed) on the substrate SUB. The second electrode OE2 is
located (or disposed) throughout the substrate SUB.

[0071] The organic emission layer OL of the organic light
emitting diode OLED emits light with luminance that corre-
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sponds to a driving current flowing to the organic light emit-
ting diode OLED when driving power is supplied through the
pixel circuit from the first power source ELVDD and common
power is supplied from the second power source ELVSS. The
organic emission layer OL of the organic light emitting diode
OLED may be formed of a low polymer organic material or a
high polymer organic material such as poly3,4-ethylene diox-
ythiophene (PEDOT). In addition, the organic emission layer
OL may be formed as a multilayer including at least one of an
emission layer, a hole injection layer (HIL), a hole transport-
ing layer (HTL), an electron transporting layer (ETL), and an
electron injection layer (EIL). When the multilayer includes
all of the emission layers HIL, HTL, ETL, and EIL, the HIL
may be located (or disposed) on the first electrode OFl,
whichisa positive electrode, and the HTL, the emission layer,
the ETL, and the EIL may be sequentially stacked thereon.
The organic emission layer OL may include a red color
organic emission layer emitting light of a red color, a green
organic emission layer emitting light of a green color, and a
blue organic emission layer emitting light of'a blue color, and
the red organic emission layer, the green organic emission
layer, and the blue organic emission layer may be respectively
formed in a red color pixel, a green color pixel, and a blue
color pixel to realize a colored image. In addition, the organic
emission layer OL may include layers of the red organic
emission layer, the green organic emission layer, and the blue
organic emission layer together in the red color pixel, the
green color pixel, and the blue color pixel, and a red color
filter, a green color filter, and a blue color filter may be
provided in the respective pixels to realize a colored image.
Alternatively, a white organic emission layer emitting light of
a white color may be formed in all of the red color pixel, the
green color pixel, and the blue color pixel, and a red color
filter, a green color filter, and a blue color filter may be
provided in the respective pixels to realize a colored image.
When a colored image is realized using the white organic
emission layer and color filters, it may increase (or improve)
resolution because deposition masks for deposition of the red
organic emission layer, the green organic emission layer, and
the blue organic emission layer to the respective pixels, that
is, the red color pixel, the green color pixel, and the blue color
pixels, are not needed.

[0072] When the second thin film transistor T2 is instanta-
neously turned on, power is supplied to the second capacitor
electrode CE2 of the capacitor C from the driving power
source line ELVDDL, and at the same time, power is supplied
to the first capacitor electrode CE1 through the second thin
film transistor T2 from the data line DAm so that the capacitor
C is charged. The amount of charges charged in the capacitor
C is proportional to a voltage applied from the data line DAm.
In addition, a gate potential of the first thin film transistor T1
is increased according to a potential charged in the capacitor
C while the second thin film transistor T2 is in the turn-off
state. The first thin film transistor T1 is turned on when the
gate potential exceeds a threshold voltage. Then, the voltage
applied to the driving power source line ELVDDL is applied
to the organic light emitting diode OLED through the first thin
film transistor T1, and accordingly the organic light emitting
diode OLED emits light.

[0073] The structure of the pixel PE is not limited as above-
described, but may be variously modified provided that such
modifications can be easily appreciated and made by a person
skilled in the art.
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[0074] The organic layer WAL and the auxiliary electrode
AE are located (or disposed) on the second electrode OE2.
[0075] The organic layer WAL contacts the second elec-
trode OE2 on the second electrode OE2 corresponding to the
first electrode OE1. A plurality of organic layers WAL are
provided and the plurality of organic layers WAL are sepa-
rated from each other and located (or disposed) on the second
electrode OE2. The organic layer WAL may include lithium
quinolone (LiQ) that is a transparent organic material having
weak adherence with a metal. The organic layer WAL may be
formed on the second electrode OE2 using a micro-electro-
mechanical system (MEMS) process such as photolithogra-
phy. Adherence between the organic layer WAL and the aux-
iliary electrode AE may be weaker than adherence between
the organic layer WAL and the second electrode OE2.
[0076] Theauxiliary electrode AE contacts the second elec-
trode OE2 on the second electrode OE2 while neighboring
the organic layer WAL. A plurality of auxiliary electrodes AE
are provided, and the plurality of auxiliary electrodes AE are
separated from each other and located (or disposed) between
neighboring organic layers WAL. The plurality of auxiliary
electrodes AE respectively extend in a second direction on the
substrate SUB and arranged in a first direction. The auxiliary
electrode AE may include magnesium (Mg). Because the
auxiliary electrode AE may include magnesium and the
organic layer WAL may include LIQ, adherence between the
auxiliary electrode AE and the organic layer WAL may be
weaker than adherence between the second electrode OE2,
which is a transparent electrode, and the organic layer WAL.
[0077] The auxiliary electrode AE may be formed using a
so called metal self-patterning technology. For example,
when the plurality of organic layers WAL that are separated
from each other are formed on the second electrode OE2 and
then a deposition material is deposited for forming the aux-
iliary electrode AE, chemical attraction does not occur
between the organic layer WAL and the forming material of
the auxiliary electrode AE, causing occurrence of weak adhe-
sion therebetween. Thus, the forming material of the auxil-
iary electrode AE is adhered only to the second electrode OE2
located (or disposed) between the organic layers WAL, and
accordingly the auxiliary electrode AE that contacts the sec-
ond electrode OE2 is formed.

[0078] As described, in the OLED display 1000 according
to the first exemplary embodiment, the auxiliary electrode AE
that neighbors the organic layer WAL that is located (or
disposed) corresponding to the first electrode OE1 contacts
the second electrode OE2 so that the second electrode OE2, at
a location where the auxiliary electrode AE is located (or
disposed), is wholly thickened. Thus, the second electrode
OE2 may cause deterioration (or a reduction) of sheet resis-
tance, and, accordingly, a voltage drop of the second power
source ELVSS, passing through the thin and large-sized sec-
ond electrode OF2 for driving of the organic emission layer,
can be reduced (or minimized). That is, the OLED display
1000 can be large-scaled while reducing (or minimizing) a
voltage drop.

[0079] Hereinafter,an OLED display according to a second
exemplary embodiment will be described with reference to
FIG. 4.

[0080] Hereinafter, only characteristic components distin-
guished from the first exemplary embodiment will be
extracted and described, and the components omitted from
the description may be substantially the same as those of the
first exemplary embodiment. In addition, in the second exem-
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plary embodiment, for convenience of description, like con-
stituent elements will be described by using like reference
numerals of the first exemplary embodiment.

[0081] FIG. 4 shows an OLED display according to the
second exemplary embodiment.

[0082] As shown in FIG. 4, a plurality of auxiliary elec-
trodes AE of an OLED display 1002 according to the second
exemplary embodiment includes a plurality of first sub-aux-
iliary electrodes SAE1 and a plurality of second sub-auxiliary
electrodes SAE2.

[0083] Theplurality of first sub-auxiliary electrodes SAE1
is extend in a second direction on a substrate SUB, and they
are arranged along a first direction.

[0084] The plurality of the second sub-auxiliary electrodes
SAE2 extend in the first direction on the substrate SUB, and
are arranged in the second direction.

[0085] That is, the plurality of the first sub-auxiliary elec-
trodes SAE1 and the plurality of the second sub-auxiliary
electrodes SAE2 are located (or disposed) between neighbor-
ing pixels PE on the substrate SUB, and are formed in a mesh
structure.

[0086] As described, in the OLED display 1002 according
to the second exemplary embodiment, an auxiliary electrode
AE located (or disposed) neighboring an organic layer WAL
that is located (or disposed) corresponding to a first electrode
OEL1 includes a first sub-auxiliary electrode SAE1 and a sec-
ond sub-auxiliary electrode SAE2 that contacts the second
electrode OE2. The first sub-auxiliary electrode SAE1 and
the second sub-auxiliary electrode SAE2 form a mesh struc-
ture, and thus the second electrode OE2, at a location whete
the auxiliary electrode AF is located (or disposed), becomes
wholly thicker than the second electrode OE2 of the OLED
display 1000 of the first exemplary embodiment. Accord-
ingly, a voltage drop of the second power source ELVSS,
passing through the second electrode OE2 that is a thin elec-
trode having a large area for driving of the OLED display
1002, can be reduced (or minimized). That is, a voltage drop
of the large-sized electrode of the OLED display 1002 can be
reduced (or minimized).

[0087] Hereinafter, an OLED display according to a third
exemplary embodiment will be described with reference to
FIG. 5.

[0088] Hereinafter, only characteristic components distin-
guished from the first exemplary embodiment will be
extracted and described, and the components omitted from
the description are substantially the same as those of the first
exemplary embodiment. In addition, in the third exemplary
embodiment, for convenience of description, like constituent
elements will be described by using like reference numerals
as the first exemplary embodiment.

[0089] FIG.5isa cross-sectional view of an OLED display
according to the third exemplary embodiment.

[0090] As shown in FIG. 5, an auxiliary electrode AE of an
OLED display 1003 of the third exemplary embodiment
includes a first auxiliary electrode portion SE1, a second
auxiliary electrode portion SE2, and a third auxiliary elec-
trode portion SE3.

[0091] The first auxiliary electrode portion SE1 is located
(or disposed) in the same layer as that of a first gate electrode
G1 and a first drain electrode D1 on a substrate SUB, and may
be made ofthe same material of the first gate electrode G1 and
the first drain electrode D1. The first auxiliary electrode por-
tion SE1 may be located (or disposed) in the same layer of at
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least one of the first gate electrode G1, the first drain electrode
D1, and/or a first active layer Al and may be made of the same
material thereof.

[0092] The second auxiliary electrode portion SE2 is
located (or disposed) in the same layer as that of the first
electrode OE1 and may be made of the same material thereof.
The second auxiliary electrode portion SE2 is connected with
the first auxiliary electrode portion SE1 through a via formed
in an insulation layer. An end ED of the second auxiliary
electrode portion SE2 is inversely tapered. The second aux-
iliary electrode portion SE2 may have a multi-layered struc-
ture in which layers of ITO, Ag, and ITO are layered in the
sequence of ITO/AG/IT or AZO/Ag/ITO, and in this case, the
end ED of the second auxiliary electrode portion SE2 may be
formed to be inversely tapered by forming the thickness of the
Ag layer to be thick and using an etching rate difference.
[0093] An organic emission layer OL and a second elec-
trode OE2 are respectively formed throughout the substrate
SUB, and because the end ED of the second auxiliary elec-
trode portion SE2 is inversely tapered, each of the second
electrode OE2 and the organic emission layer OL is separated
from the end ED of the second auxiliary electrode portion
SE2 while also being located (or disposed) throughout the
substrate SUB.

[0094] The third auxiliary electrode portion SE3 connects
the second auxiliary electrode portion SE2 and the second
electrode OE2. The third auxiliary electrode portion SE3 is
formed (or deposited) with aslope at the end ED of the second
auxiliary electrode portion SE2. The third auxiliary electrode
portion SE3 may include magnesium (Mg). Because the third
auxiliary electrode portion SE3 may include magnesium and
an organic layer WAL may include lithium quinolone, an
adherence force between a third auxiliary electrode portion
SE3 and the organic layer WAL may be weaker than an
adherence force between the second electrode OE2, which is
a transparent electrode, and the organic layer WAL.

[0095] The third auxiliary electrode portion SE3 may be
formed (or deposited) with a slope using a metal self-pattern-
ing technology. For example, when the plurality of organic
layers WAL that are separated from each other are formed on
the second electrode OE2 and then a deposition material is
deposited with a slope for forming the third sub-auxiliary
electrode portion SE3, chemical attraction does not occur
between the organic layer WAL and the forming material of
the third sub-auxiliary electrode portion SE3, causing occur-
rence of weak adhesion therebetween. Thus, the forming
material of the third sub-auxiliary electrode portion SE3
adheres only to the second electrode OE2 located (or dis-
posed) between the organic layers WAL, and accordingly the
third sub-auxiliary electrode portion SE3 that contacts the
second electrode OF2 is formed.

[0096] The third auxiliary electrode portion SE3 is located
(or disposed) between neighboring organic layers WAL.
[0097] Theorganic layer WAL corresponds to the first elec-
trode OE1 and contacts the second electrode OE2 on the
second electrode OE2. A plurality of organic layers WAL is
provided, and the plurality of organic layers WAL are respec-
tively separated from each other and located (or disposed) on
the second electrode OE2 to expose a part of the second
electrode OE2 that neighbors the end ED of the second aux-
iliary electrode portion SE2. Because the end ED of the
second auxiliary electrode portion SE2 is inversely tapered,
the plurality of organic layers WAL can be located (or dis-
posed) on the second electrode OE2 to partially expose the
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second electrode OE2 that neighbors the end ED of the sec-
ond auxiliary electrode portion SE2.

[0098] As described, in the OLED display 1003 according
to the third exemplary embodiment, the auxiliary electrode
AE neighbors the organic layer WAL located (or disposed)
corresponding to the first electrode OE1 and includes the first
auxiliary electrode portion SE1, the second auxiliary elec-
trode portion SE2, and the third auxiliary electrode portion
SE3 and contacts the second electrode OE2 so that the second
electrode OE2, at a location where the auxiliary electrode AE
is located, becomes wholly thickened. Thus, the second elec-
trode OE2 may cause deterioration (or a reduction) of sheet
resistance, and accordingly, a voltage drop of the second
power source ELVSS that passes through the thin and large-
sized second electrode OE2 for driving of the organic emis-
sion layer can be reduced (or minimized). That is, a voltage
drop of the large-sized electrode of the OLED display 1003
can be reduced (or minimized).

[0099] Inaddition, in the OLED display 1003 according to
the third exemplary embodiment, the auxiliary electrode AE
is not located (or disposed) on the second electrode OE2 so
that the entire aperture ratio of the OLED display 1002 is
further improved compared to the OLED display 1000,
thereby providing increased (or improved) image quality.
[0100] While this disclosure has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims, and their equivalents.

DESCRIPTION OF SOME OF THE REFERENCE
CHARACTERS

[0101] substrate SUB, first electrode OE1, organic emis-
sion layer OL, second electrode OE2, organic layer WAL,
auxiliary electrode AE

What is claimed is:

1. An organic light emitting diode (OLED) display com-
prising:

a substrate;

a first electrode on the substrate;

an organic emission layer on the first electrode;

a second electrode on the organic emission layer;

an organic layer on the second electrode and corresponding

to the first electrode; and

an auxiliary electrode contacting the second electrode and

neighboring the organic layer.

2. The OLED display of claim 1, wherein the organic layer
contacts the second electrode.

3. The OLED display of claim 2, wherein the organic layer
comprises lithium quinolone (LiQ).

4. The OLED display of claim 2, wherein the auxiliary
electrode is on the second electrode.

5. The OLED display of claim 4, wherein the first electrode
comprises a plurality of first electrodes that are separated
from each other and are on the substrate, and the second
electrode is located throughout the substrate.

6. The OLED display of claim 5, wherein the organic layer
comprises a plurality of organic layers and are separated from
each other and are on the second electrode.
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7. The OLED display of claim 6, wherein the auxiliary
electrode comprises a plurality of auxiliary electrodes, are
separated from each other, and are between neighboring ones
of the organic layers.

8. The OLED display of claim 7, wherein each of the
plurality of auxiliary electrodes extends in a first direction on
the substrate.

9. The OLED display of claim 8, wherein the plurality of
auxiliary electrodes are arranged in a second direction cross-
ing the first direction on the substrate.

10. The OLED display of claim 7, wherein the plurality of
auxiliary electrodes comprises:

a plurality of first sub-auxiliary electrodes extending in a
first direction on the substrate and arranged in a second
direction crossing the first direction; and

a plurality of second sub-auxiliary electrodes extending in
the second direction and arranged in the first direction.

11. The OLED display of claim 10, wherein the plurality of
first sub-auxiliary electrodes and the plurality of second sub-
auxiliary electrodes form a mesh structure.

12. The OLED display of claim 2, further comprising a thin
film transistor comprising an active layer on the substrate, a
gate electrode on the active layer, and a drain electrode cou-
pling the active layer and the first electrode,

wherein the auxiliary electrode comprises,

a first auxiliary electrode portion at a same layer as at least
one of the active layer, the gate electrode, or the drain
electrode,

a second auxiliary electrode portion at a same layer as the
first electrode and coupled to the first auxiliary electrode
portion, and

a third auxiliary electrode portion coupling the second
auxiliary electrode portion and the second electrode.

13. The OLED display of claim 12, wherein an end of the
second auxiliary electrode portion is tapered, the second elec-
trode is located throughout the substrate and is separated from
the end of the second auxiliary electrode portion, and the third
auxiliary electrode portion has a slope to the end of the second
auxiliary electrode portion.

14. The OLED display of claim 13, wherein the organic
emission layer is located throughout the substrate and is sepa-
rated from the end of the second auxiliary electrode portion.

15. The OLED display of claim 13, wherein the organic
layer comprises a plurality of organic layers that are separated
from each other and are on the second electrode to partially
expose the second electrode that neighbors the end of the
second auxiliary electrode portion.

16. The OLED display of claim 15, wherein the auxiliary
electrode comprises a plurality of auxiliary electrodes and the
third auxiliary electrode portion of each of the plurality of
auxiliary electrodes is between the organic layers.

17. The OLED display of claim 16, wherein an adherence
between the third auxiliary electrode portion and the organic
layer is weaker than an adherence between the organic layer
and the second electrode.

18. The OLED display of claim 17, wherein the third
auxiliary electrode portion of the auxiliary electrode com-
prises magnesium (Mg).

19. The OLED display of claim 1, wherein an adherence
between the auxiliary electrode and the organic layer is
weaker than an adherence between the organic layer and the
second electrode.

20. The OLED display of claim 19, wherein the auxiliary
electrode comprises magnesium (Mg).

* #* * #* #®
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