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(54) Organic light emitting display device

(57)  Embodiments of the present invention provide
an organic light emitting display device including: a plu-
rality of light emitting elements on a first substrate (100),
each of the plurality of light emitting elements including
a first electrode (131) and an organic light emitting layer
(133), and a second electrode (134) on the plurality of

FIG. 6

light emitting elements; a second substrate (300) facing
the first substrate with the plurality of light emitting ele-
ments therebetween; spacers (320) on the second sub-
strate corresponding to portions of the second electrode,
the portions located on spaces between the plurality of
light emitting elements; and an auxiliary electrode (340)
on the spacers and contacting the second electrode.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to an organic light
emitting display device having a front emitting structure,
and more particularly to an organic light emitting display
device having a cathode electrode shared by a plurality
of light emitting devices in a display region.

2. Description of Related Art

[0002] An organic light emitting display device, which
is a display device having self-light emitting characteris-
tics, includes a substrate arranged with light emitting el-
ements each including an organic light emitting layer, a
sealing substrate disposed to facing the substrate, and
a sealant sealing the light emitting elements between the
substrate and the sealing substrate.

[0003] The organic light emitting display device con-
stituted as above is classified as a front emitting structure
or arear emitting structure according to the direction that
light is emitted from the organic light emitting layer. The
front emitting structure in which light is emitted in the
direction of the sealing substrate has a larger aperture
than that of the rear emitting structure in which light is
emitted in the direction of the substrate on which the light
emitting elements are arranged.

[0004] The organic light emitting display device having
the front emitting structure emits light in the direction of
the sealing substrate so that a cathode electrode should
be formed of a thin transparent electrode material such
as indium tin oxide (ITO), indium zinc oxide (1ZO) or the
like. However, since the transparent electrode material
has high resistivity, when the cathode electrode is formed
as acommon electrode over the display region, a voltage
difference occurs between different locations across the
cathode electrode, causing a problem that picture quality
is not uniform. In other words, difference in brightness
occurs due to the voltage difference between a position
close to the power supply source and a position far from
the power supply source, thereby causing deterioration
in the picture quality. The voltage difference increases
as the size of the organic light emitting display device
operated in a current driving manner is increased. The
driving voltage can be increased in order to decrease the
voltage difference. However, increasing the driving volt-
age causes an increase in power consumption. There-
fore, in order to implement a large display device, there
is demand for studies on material and a structure of the
cathode electrode capable of implementing high defini-
tion without increasing power consumption.

SUMMARY OF THE INVENTION

[0005] Itis anaspectof the presentinvention to provide
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an organic light emitting display device capable of mini-
mizing or reducing a voltage difference between different
locations on a cathode electrode.

[0006] It is another aspect of the present invention to
provide an organic light emitting display device in which
a cathode electrode can stably contact an auxiliary elec-
trode for compensating for a voltage drop across the cath-
ode electrode.

[0007] According to a first embodiment of the present
invention, there is provided an organic light emitting dis-
play device including: a first substrate; a plurality of light
emitting elements on the first substrate, each of the plu-
rality of light emitting elements including a second elec-
trode and an organic light emitting layer, and a first elec-
trode on the plurality of light emitting elements; a second
substrate facing the first substrate with the plurality of
light emitting elements therebetween; spacers on the
second substrate corresponding to portions of the first
electrode, the portions located on spaces between the
plurality of light emitting elements; and an auxiliary elec-
trode on the spacers which contacts the first electrode.

[0008] The first electrode may be a common electrode
of the plurality of light emitting elements. The auxiliary
electrode may comprise a plurality of electrodes electri-
cally connected in a mesh shape or in a stripe shape.
The auxiliary electrode is preferably formed of a conduc-
tive material or metal having lower resistivity than that of
the first electrode. The metal may be selected from the
group consisting of Al, Mo, Cr, Pt, W, Cu, Ag, Au and
combinations thereof. The conductive material may be
selected from the group consisting of Cr, Cr,O3, and
MIHL. The spacers may be formed of an organic material
or an inorganic material. The organic light emitting dis-
play device may further comprise a thin film transistor
connected to the second electrode of a corresponding
one of the light emitting elements.

[0009] According to another embodiment of the
presentinvention, an organic light emitting display device
includes: a first substrate having a plurality of light emit-
ting elements; a common electrode on the plurality of
light emitting elements; a second substrate facing the
first substrate with the plurality of light emitting elements
therebetween; and an auxiliary electrode substantially
evenly distributed on non-light emitting regions of the
common electrode.

[0010] The auxiliary electrode may comprise a plurality
of electrodes electrically connected in a mesh shape or
in a stripe shape. The auxiliary electrode preferably com-
prises a conductive material or metal having lower resis-
tivity than that of the common electrode.

[0011] With the organic light emitting display device
according to the embodiments of the present invention,
the spacers and the auxiliary electrode in a stacked struc-
ture may be formed on the sealing substrate, and the
auxiliary electrode may be closely adhered to the cathode
electrode by the spacers. The voltage across the cathode
electrode may be substantially constantly maintained by
the auxiliary electrode having lower resistance than that
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of the cathode electrode irrespective of its location, such
that power consumption may be decreased, and differ-
ence in brightness between pixels may be reduced. The
auxiliary electrode may contact the cathode electrode
stably by using the spacers, making it possible to imple-
ment high definition picture quality. Also, the auxiliary
electrode of the embodiments of the present invention
may be formed of metal having low transmittance to func-
tion as a black matrix for suppressing reflection of exter-
nal light, thereby decreasing black brightness and im-
proving contrast. Therefore, a separate black matrix or
polarizing plate may not be required, thereby simplifying
the structure of a display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] These and/or other aspects of the present in-
vention will become apparent and more readily appreci-
ated from the following description of the exemplary em-
bodiments, taken in conjunction with the accompanying
drawings of which:

FIG. 1 is a schematic drawing illustrating a plan view
of an organic light emitting display device according
to an embodiment of the present invention;

FIG. 2 is a schematic drawing illustrating a cross-
sectional view of a light emitting element of the or-
ganic light emitting display device of FIG. 1;

FIG. 3is a schematic drawingillustrating an enlarged
plan view of a portion of a sealing substrate for seal-
ing a display region on which a plurality of light emit-
ting elements are formed;

FIG. 4 is a schematic drawing illustrating a cross-
sectional view taken along the line 11-12 of FIG. 3;
FIG. 5 is a schematic drawing illustrating a cross-
sectional view of an organic light emitting display de-
vice according to an embodiment of the present in-
vention; and

FIG. 6is a schematic drawingillustrating an enlarged
cross-sectional view of portion "B" of FIG. 5.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0013] In the following detailed description, only cer-
tain exemplary embodiments of the present invention
have been shown and described, simply by way of illus-
tration. As those skilled in the art would realize, the de-
scribed embodiments may be modified in various differ-
ent ways, all without departing from the scope of the
present invention. Accordingly, the drawings and de-
scription are to be regarded as illustrative in nature and
not restrictive. In addition, when an element is referred
to as being "on" another element, it can be directly on
another element or be indirectly on another element with
one or more intervening elements interposed therebe-
tween. Also, when an element is referred to as being
"connected to" another element, it can be directly con-
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nected to another element or be indirectly connected to
another element with one or more intervening elements
interposed therebetween. Hereinafter, like reference nu-
merals refer to like elements.

[0014] FIG. 1is a schematic drawing illustrating a plan
view of an organic light emitting display device according
to an embodiment of the present invention, and FIG. 2
is a schematic drawing illustrating a cross-sectional view
of a light emitting element of the organic light emitting
display device of FIG. 1.

[0015] Referring to FIG. 1, a substrate 100 includes a
display region 120 and a non-display region 140 located
around the display region 120. Scan lines 150 and data
lines 160 extend on the substrate 100, and a plurality of
light emitting elements 130 arranged in a matrix form in
the display region 120 are connected between the scan
lines 150 and the data lines 160. The scan lines 150 and
the data lines 160 extend from the non-display region
140 to the display region 120. Power supply lines (not
shown) supply power to operate the light emitting ele-
ments 130, and a scan driver 170 and a data driver 180
are provided to process signals provided from the outside
through a pad 190 and supply them to the scan lines 150
and data lines 160. The scan driver 170 and the data
driver 180 each include driving circuits for converting sig-
nals provided from the outside into scan signals and data
signals, respectively, to drive the light emitting elements
130 selectively.

[0016] Referring to FIG. 2, each of the light emitting
elements 130 includes an anode electrode 131, a cath-
ode electrode 134 and an organic light emitting layer 133
between the anode electrode 131 and the cathode elec-
trode 134. A plurality of the anode electrodes 131 are
formed on the substrate 100. The organic light emitting
layer 133, which is formed on a light emitting region (a
region on which the anode electrode is exposed) defined
by a pixel defining film 132, may include a hole injection
layer, a hole transporting layer, an electron transporting
layer and an electron injection layer. Also, the cathode
electrode 134 is disposed over the display region 120 to
be used as a common electrode of the plurality of light
emitting devices 130.

[0017] Also, the light emitting element 130 is coupled
to a thin film transistor 110 for controlling the operation
of the light emitting element 130, and a capacitor (not
shown) is coupled to the thin film transistor 110 for main-
taining a signal (e.g., a gate voltage). The thin film tran-
sistor 110 includes a semiconductor layer 112, a gate
electrode 114 and source/drain electrodes 116. The sem-
iconductor layer 112 provides a source and drain region
and a channel region. The gate electrode 114 isinsulated
from the semiconductor layer 112 by a gate insulating
layer 113. Also, the source/drain electrodes 116 are con-
nected to the semiconductor layer 112 at the source and
drain regions through contact holes formed in the insu-
lating layer 115 and the gate insulating layer 113. Further,
a buffer layer 111 is located on the substrate 100, and
another insulating layer 117 is located on the insulating
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layer 115.

[0018] FIG. 3is a schematic drawing illustrating an en-
larged plan view of a portion of the sealing substrate 300
for sealing the display region 120 on which a plurality of
light emitting elements 130 are formed, and FIG. 4 is a
schematic drawing illustrating a cross-sectional view tak-
en along the line 11-12 of FIG. 3.

[0019] Referringto FIGS. 3 and 4, spacers 320 and an
auxiliary electrode 340 are formed in a stacked structure
on the sealing substrate 300 so as to correspond to the
cathode electrode 134, and are located between the plu-
rality of light emitting elements 130. The auxiliary elec-
trode 340 may also be described as a plurality of electri-
cally interconnected electrodes. For example, the auxil-
iary electrode 340 is shown as a plurality of electrodes
connected in a mesh shape. The "A" portion of FIG. 3
shown using dotted lines is a portion corresponding to a
light emitting region 136 (shown in FIG. 2) so as to show
a portion corresponding to the cathode electrode 134 be-
tween the plurality of light emitting elements 130.
[0020] The spacers 320 are formed so as to maintain
a spacing between the light emitting elements 130 and
the sealing substrate 300, and to closely adhere the aux-
iliary electrode 340 to the cathode electrode 134. There-
by, the heights of the spacers 320 may be controlled by
the spacing between the light emitting elements 130 and
the sealing substrate 300 and the thickness of the aux-
iliary electrode 340. The spacers 320 may be formed of
an organic material or inorganic material. Also, the aux-
iliary electrode 340 is formed so as to contact the cathode
electrode 134 to decrease its resistivity, and at the same
time, to decrease voltage difference between locations
across the cathode electrode 134 through the evenly dis-
tributed contact parts formed by the auxiliary electrode
340. Further, the auxiliary electrode 340 is formed of a
conductive material or metal having lower resistivity than
that of the cathode electrode 134. For example, when
the cathode electrode 134 is formed of ITO, 1ZO or the
like, the auxiliary electrode 340 may be formed of metal
having lower resistivity, for example, Al, Mo, Cr, Pt, W,
Cu, Ag, Au or the like.

[0021] FIG. 3 shows an embodiment where the spac-
ers 320 and the auxiliary electrode 340 are formed in a
mesh shape, but they may also be formed in a stripe
shape where the contact parts of the auxiliary electrode
340 and the cathode electrode 134 are evenly distributed
and electrically connected.

[0022] FIG. 5 is a schematic drawing illustrating a
cross-sectional view of an organic light emitting display
device according to an embodiment of the present inven-
tion, and FIG. 6 is a schematic drawing illustrating an
enlarged cross-sectional view of portion "B" of FIG. 5.
[0023] Referring to FIGS. 5 and 6, the sealing sub-
strate 300 for sealing the display region 120 is disposed
on the top of the substrate 100 including the plurality of
light emitting elements 130, and the sealing substrate
300 is bonded or attached to the substrate 100 by a suit-
able sealant 400. As the sealing substrate 300 is bonded
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to the substrate 100, the auxiliary electrode 340 of the
sealing substrate 300 contacts the cathode electrode
134. The contact parts of the auxiliary electrodes 340
and the cathode electrode 134 can be maintained stably
by the spacers 320.

[0024] In another embodiment of the present inven-
tion, the auxiliary electrode 340 may be formed of metal
having low transmittance such as chrome (Cr), an oxide
including metal having such low transmittance (for ex-
ample, Cr,03 or the like) or a conductive material having
an inverse proportion of inorganic material and metal ac-
cording to a thickness, such as metal insulator hybrid
layer (MIHL) or the like. Therefore, the auxiliary electrode
340 can function as a black matrix for suppressing re-
flection of external light, thereby decreasing black bright-
ness and improving contrast. In this case, a separate
black matrix or polarizing plate is not required, thereby
simplifying a structure of a display device. In order words,
the auxiliary electrode 340 may be formed on the non-
light emitting regions of the cathode electrode 134.
[0025] Also, if spacers (not shown) are formed on the
pixel defining film 132 corresponding to the spacers 320
in the structure shown in FIG. 6, the contacts between
the auxiliary electrode 340 and the cathode electrode
134 can be maintained more stably.

Claims
1. An organic light emitting display device comprising:

a first substrate (100);

a plurality of light emitting elements (130) on the
first substrate (100) and a first electrode (134)
on the plurality of light emitting elements (130);
a second substrate (300) facing the first sub-
strate (100) with the plurality of light emitting el-
ements (130) therebetween; and

an aucxiliary electrode (340).

2. The organic light emitting display device according
to claim 1, wherein each of the plurality of light emit-
ting elements (130) comprises a second electrode
(131) and an organic light emitting layer (133).

3. The organic light emitting display device according
to any one of the preceding claims, further compris-
ing spacers (320) on the second substrate (300) cor-
responding to portions of the first electrode (134),
the portions located on spaces between the plurality
of light emitting elements (130).

4. The organic light emitting display device according
to any one of the preceding claims, wherein the aux-
iliary electrode (340) is located on the spacers (320)
and contacts the first electrode (134).

5. The organic light emitting display device according
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to any one of the preceding claims, wherein the first
electrode (134) is acommon electrode of the plurality
of light emitting elements (130).

The organic light emitting display device according
to any one of the preceding claims, wherein the aux-
iliary electrode (340) comprises a plurality of elec-
trodes electrically connected in a mesh shape or in
a stripe shape.

The organic light emitting display device according
to any one of the preceding claims, wherein the aux-
iliary electrode (340) is formed of a conductive ma-
terial or metal having lower resistivity than that of the
first electrode (134).

The organic light emitting display device according
to claim 7, wherein the metal is selected from the
group consisting of Al, Mo, Cr, Pt, W, Cu, Ag, Au and
combinations thereof.

The organic light emitting display device according
to claim 7, wherein the conductive material is select-
ed from the group consisting of Cr, Cr,03, and MIHL.

The organic light emitting display device according
toany one of the preceding claims, wherein the spac-
ers (320) are formed of an organic material or an
inorganic material.

The organic light emitting display device according
to any one of the preceding claims, further compris-

ing:

a thin film transistor (110) connected to the sec-
ond electrode (131) of a corresponding one of
the light emitting elements (130).

The organic light emitting display device according
to any one of the preceding claims, wherein the aux-
iliary electrode (340) is substantially evenly distrib-
uted on non-light emitting regions of the first elec-
trode (134).

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

providing a first substrate (100);

forming a plurality of light emitting elements
(130) on the first substrate (100);

forming a first electrode (134) on the plurality of
light emitting elements (130);

providing a second substrate (300) facing the
first substrate (100) with the plurality of light
emitting elements (130) therebetween;

forming spacers (320) on the second substrate
(300) corresponding to portions of the first elec-
trode (134), the portions located on spaces be-
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14.

15.

tween the plurality of light emitting elements
(130); and

forming an auxiliary electrode (340) on the spac-
ers (320) to contact the first electrode (134).

The method according to claim 13, wherein the step
of forming a plurality of light emitting elements (130)
on the first substrate (100) comprises, for each of
the plurality of light emitting elements (130), the
steps of

forming a second electrode (131); and
forming an organic light emitting layer (133).

The method according to any one of claims 13 or 14,
further comprising the step of

forming a thin film transistor (110) connected to
the second electrode (131) of a corresponding
one of the light emitting elements (130).
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