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7) ABSTRACT

An adhesive type organic EL display, and a method for manu-
facturing the same are disclosed. The organic EL display
comprises a first substrate having a thin transistor formed
thereon, and a second substrate having an organic EL element
formed thereon. The organic EL display further comprises at
least two partition walls formed in a non-light emitting region
of the second substrate, an insulation layer formed to cover a
portion of each partition wall, and a second electrode, which
is formed on the partition walls, and electrically connected to
the thin transistor of the first substrate.
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ORGANIC ELECTROLUMINESCENCE
DISPLAY AND METHOD FOR
MANUFACTURING THE SAME

This application claims the benefit of Korean Patent Appli-
cation No. 10-2004-0100360, filed on Dec. 2, 2004, which is
hereby incorporated by reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an organic electrolumines-
cence (EL) display, and more particularly, to an adhesive type
organic EL display, and a method for manufacturing the
same.

2. Discussion of the Related Art

Generally, an adhesive type organic EL display comprises
a lower panel having a pixel switching element and a pixel
driving element formed thereon, and an upper panel having
organic materials stacked thereon, in which the lower board is
electrically connected with the upper board by bonding the
upper and lower panels, thereby embodying the display.

A method for manufacturing a conventional adhesive type
organic EL display will be described as follows.

FIG. 1 shows a cross-sectional view illustrating a conven-
tional adhesive type organic EL display.

InFIG. 1, the display comprises a lower panel having a thin
transistor formed thereon, and an upper panel having an
organic EL element formed thereon.

Referring to FIG. 1, the lower panel of the organic EL
display is manufactured by the following process.

First, a semiconductor layer 2 is formed using a polycrys-
talline silicon on a transparent substrate 1, and is removed via
patterning except for a region where the thin transistor will be
formed.

Next, after sequentially forming a gate insulation layer 3,
and a conductive layer for a gate electrode over the entire
surface of the substrate 1, the conductive layer is patterned to
form a gate electrode 4.

Then, impurity ions such as phosphorus (P) are implanted
to the semiconductor layer 2 using the gate electrode 4 as a
mask, and then source/drain regions are formed by annealing
the substrate, thereby forming an N-MOS thin transistor.

At this time, portions of the semiconductor layer 2 where
the impurity ions are not implanted become channel regions.

Next, an interlayer insulation layer 5 is formed over the
entire surface of the substrate comprising the above compo-
nents, and the interlayer insulation layer 5 and the gate insu-
lation layer 3 are selectively removed such that the source/
drain regions of the N-MOS transistor are exposed.

Then, an electrode line 6 is formed on the substrate such
that the electrode line 6 is electrically connected with the
source/drain regions, respectively, thereby completing manu-
facture of the lower panel.

Next, referring to FIG. 1, the upper panel of the organic EL,
display is manufactured by the following process.

First, an anode 8 composed of a transparent conductive
material having a high work function such as ITO or IZ0 is
formed on a transparent substrate 7.

Then, an insulation layer 9 is formed on some portion of the
anode 8 using an insulation material such as polyimide, and a
partition wall 10 is formed on the insulation layer 9.

Next, anisland-shaped spacer 11 is formed in a pixel region
using another insulation material.
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Then, a cathode 13 composed of a conductive material
having a low work function such as aluminum is deposited on
an electron implantation layer, thereby completing manufac-
ture of the upper panel.

The upper and lower panels manufactured as described
above are attached to each other.

At this time, the upper and lower panels are electrically
connected by contacting the cathode 13 formed on the spacer
11 of the upper panel with the electrode line 6 of the lower
panel.

However, the adhesive type organic EL display manufac-
tured as described above has the following problems.

In general, since the spacer has a higher profile than that of
the partition wall, and must be formed to have a gentle side
angle, it is difficult to form the spacer.

In addition, when forming the organic material using a
shadow mask, the spacer is likely to be collapsed or damaged
by the shadow mask.

Furthermore, since the spacer is formed in a light emitting
region, an aperture ratio is reduced.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a an adhe-
sive type organic EL display, and a method for manufacturing
the same that substantially obviates one or more problems due
to limitations and disadvantages of the related art.

An object of the present invention is to provide an adhesive
type organic EL display, which does not comprise a spacer,
and a method for manufacturing the same.

Another object of the present invention is to provide an
adhesive type organic EL display, and a method for manufac-
turing the same, which can simplify a process, enhance reli-
ability of the product, and has a high optical efficiency.

Additional advantages, objects, and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the invention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ings.

To achieve these objects and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, an adhesive type organic EL dis-
play comprising a first substrate having a thin transistor
formed thereon, and a second substrate having an organic EL
element formed thereon, the thin transistor of the first sub-
strate being electrically connected with the organic EL ele-
ment of the second substrate further comprises: at least two
partition walls formed in a non-light emitting region of the
second substrate; an insulation layer formed to cover a por-
tion of each partition wall; and a second electrode formed on
the partition walls, and electrically connected to the thin
transistor of the first substrate.

Each of the partition walls may have a structure of sub-
strate/assistant electrode/first electrode or a structure of sub-
strate/first electrode/assistant electrode stacked therebelow.

The non-light emitting region may have a structure of
substrate/assistant electrode/first electrode/organic light
emitting layer/second layer or a structure of substrate/first
electrode/second electrode stacked between the partition
walls.
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The insulation layer covering the portion of one partition
wall may be symmetrical to the insulation layer covering the
portion of the other partition wall adjacent to the one partition
wall.

In another aspect of the present invention, an organic EL
display comprising a first substrate having a thin transistor
formed thereon, and a second substrate having an organic EL
element formed thereon, further comprises: a light emitting
region, and a non-light emitting region provided to the second
substrate; an assistant electrode formed on the second sub-
strate ofthe non-light emitting region; a first electrode formed
over an entire surface of the second substrate including the
assistant electrode; at least two partition walls formed on the
first electrode of the non-light emitting region; an insulation
layer to cover a portion of each partition wall; a light emitting
layer formed on the first electrode of the light emitting region;
and a second electrode formed over the entire surface of the
second substrate including the light emitting layer, and elec-
trically connected to the thin transistor of the first substrate.

In yet another aspect of the present invention, an organic
EL display comprising a first substratehaving a thin transistor
formed thereon, and a second substrate having an organic EL
element formed thereon further comprises: a light emitting
region, and a non-light emitting region provided to the second
substrate; a first electrode formed on the second substrate; an
assistant electrode formed on the first electrode of the non-
light emitting region; partition walls formed on the assistant
electrode; an insulation layer to cover a portion of each par-
tition wall; a light emitting layer formed on the first electrode
of the light emitting region; and a second electrode formed
over an entire surface of the second substrate including the
light emitting layer, and electrically connected to the thin
transistor of the first substrate.

In another yet aspect of the present invention, a method for
manufacturing an organic EL display comprises the steps of:
forming an assistant electrode on a non-light emitting region
of a second substrate; forming a first electrode over an entire
surface of the second substrate including an upper or lower
portion of the assistant electrode; forming partition wallson a
region where the assistant electrode is formed; forming an
insulation layer to cover a portion of each partition wall;
forming a light emitting layer on the first electrode of the light
emitting region; and forming a second electrode over the
entire surface of the second substrate including the light emit-
ting layer; and electrically connecting the second electrode
with a thin transistor of a first substrate.

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

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s) of the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:

FIG. 1 is a cross-sectional view illustrating a conventional
adhesive type organic EL display;

FIG. 2 is a cross-sectional view illustrating an adhesive
type organic EL display in accordance with a first embodi-
ment of the present invention;
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FIG. 3 is a cross-sectional view illustrating an adhesive
type organic EL display in accordance with a second embodi-
ment of the present invention;

FIGS. 4A to 4E are cross-sectional views for illustrating
steps of a method for manufacturing an adhesive type organic
EL display in accordance with the first embodiment;

FIGS. 5A to 5D are cross-sectional views for illustrating
steps of a method for manufacturing an adhesive type organic
EL display in accordance with the second embodiment; and

FIGS. 6A and 6B are views illustrating the shapes of par-
tition walls of the adhesive type organic EL display in accor-
dance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

FIG. 2 is a cross-sectional view illustrating an adhesive
type organic EL display in accordance with a first embodi-
ment of the present invention.

As shown in FIG. 2, the organic EL display of the first
embodiment comprises a first substrate 31 having an a-Si thin
transistor 39 formed thereon, and a second substrate 32 which
has an organic EL element formed thereon, and is bonded to
the first substrate 31.

An electrode of the thin transistor of the first substrate 31 is
electrically connected with an electrode of the organic EL
element of the second substrate 32.

The second substrate 32 has an assistant electrode 35, a first
electrode 36 acting as an anode, at least two partition walls 33,
an insulation layer 34, an organic light emitting layer 37, and
a second electrode 38 acting as a cathode, formed thereon.

The at least two partition walls 33 are formed in a non-light
emitting region of the second substrate 32, in which the first
electrode 36, and the assistant electrode 35 are formed below
each partition wall 33.

The insulation layer 34 is formed to cover a portion of each
partition wall 33.

Here, the insulation layer 34 covering the portion of one
partition wall 33 is symmetrical to the insulation layer cov-
ering the portion of the other partition wall 33 adjacent to the
one partition wall 33.

In other words, the insulation layer 34 is formed on oppo-
site sides of adjacent partition walls 33 in which the opposite
sides do not face each other, and the organic light emitting
layer 37 is formed between the sides of the adjacent partition
walls 33 in which the sides face each other.

A method for manufacturing the organic EL display of the
first embodiment will be described as follows.

FIGS. 4A to 4E are cross-sectional views for illustrating
steps of the method for manufacturing an adhesive type
organic EL display in accordance with the first embodiment.

First, as shown in FIG. 4A, an assistant electrode 35 is
formed on a non-light emitting region of a second substrate
32.

Here, the assistant electrode 35 is composed of a conduc-
tive material, and preferably, of Al, Mo, an AnNd alloy, Cr,
Cu, and the like.

Next, as shown in FIG. 4B, a first electrode 36 is formed
over the entire surface of the second substrate 32 including
the assistant electrode 35.

The first electrode 36 acts as an anode, and is preferably
composed of at least one of ITO and [Z0.
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Then, as shown in FIG. 4C, at least two partition walls 33
are formed on the first electrode 36 where the assistant elec-
trode 35 is formed.

Here, as shown in FIG. 6A, each of the partition walls 33
preferably is a structure wherein a lower surface thereof is
narrower than an upper surface thereof to be formed with the
second electrode 38.

In addition, as shown in FIG. 6B, each of the partition walls
33 may comprise a first section 50, which has a lower surface
thereof wider than an upper surface thereof to be formed with
the second electrode 38, and a second section 51, which is
formed on the upper surface of the first section 50 and wider
than the lower surface of the first section 50.

Then, as shownin F1G. 4D, an insulationlayer 34 is formed
to cover a portion of each partition wall 33.

Here, the insulation layer 34 is formed on opposite sides of
adjacent partition walls 33 in which the opposite sides do not
face each other.

The insulation layer 34 can be composed of an organic
material or an inorganic material, and is preferably composed
of a polymeric material.

In particular, the insulation layer 34 advantageously com-
prises at least one of photosensitive polyimide, polyacryl, and
novolac-based organic insulation layers.

In addition, as shown in FIG. 4E, an organic light emitting
layer 37 is formed on the first electrode 36 of the light emit-
ting region, and a second electrode 38 acting as a cathode is
formed over the entire surface of the second substrate 32
including the organic light emitting layer 37.

Then, the first substrate 31 having the thin transistor is
attached to the second substrate 32 having the organic EL
element such that the second electrode 38 is electrically con-
nected with the thin transistor of the first substrate 31, thereby
completing the manufacture of the organic EL display.

At this time, the first substrate 31 is attached to the second
substrate 32 using a sealant such that the organic EL display
has an internal space formed to have a vacuum by the attach-
ment of the first and second substrates 31 and 32.

In addition, a getter is added to the internal space of the
organic EL display, and serves to adsorb moisture and oxy-
gen.

At this time, a getter made of barium with high oxidizing
properties can be used.

FIG. 3 is a cross-sectional view illustrating an adhesive
type organic EL display in accordance with a second embodi-
ment of the present invention.

As shown in FIG. 3, the organic EL display of the second
embodiment comprises a first substrate 31 having a p-Si thin
transistor 39 formed thereon, and a second substrate 32 which
has an organic EL element formed thereon, and is bonded to
the first substrate 31.

An electrode of the thin transistor of the first substrate 31 is
electrically connected with an electrode of the organic EL
element of the second substrate 32.

The second substrate 32 has an assistant electrode 35, a first
electrode 36 acting as an anode, at least two partition walls 33,
an insulation film 34, an organic light emitting layer 37, and
a second electrode 38 acting as a cathode, formed thereon.

The at least two partition walls 33 are formed in a non-light
emitting region of the second substrate 32, in which the
island-shaped assistant electrode 35, and the first electrode 36
are formed below each partition wall 33.

The insulation layer 34 is formed to cover a portion of each
partition wall 33.
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Here, the insulation layer 34 covering the portion of one
partition wall 33 is symmetrical to the insulation layer cov-
ering the portion of the other partition wall 33 adjacent to the
one partition wall 33.

In other words, the insulation layer 34 is formed on sides of
adjacent partition walls 33 in which the sides face each other,
and the organic light emitting layer 37 is not formed between
the adjacent partition walls 33.

A method for manufacturing the organic EL display of the
second embodiment will be described as follows.

FIGS. 5A to 5D are cross-sectional views for illustrating
steps of the method for manufacturing the adhesive type
organic EL display in accordance with the first embodiment.

First, as shown in FIG. 5A, afirstelectrode 36 is formed on
a second substrate 32, and an island-shaped assistant elec-
trode 35 is formed on a non-light emitting region of the first
electrode 36.

Here, the assistant electrode 35 can be composed of a
conductive material, and is preferably composed of Al, Mo,
an AnNd alloy, Cr, Cu, and the like.

In addition, the first electrode 36 acts as an anode, and is
preferably composed of ITO or 1Z0.

Then, as shown in FIG. 5B, partition walls 33 are formed
on the assistant electrode 35.

Next, as shown in FIG. 5C, an insulation layer 34 is formed
to cover a portion of each partition wall 33.

Here, the insulation layer 34 is formed on sides of adjacent
partition walls 33, which face each other.

In addition, as shown in FIG. 5D, an organic light emitting
layer 37 is formed on the first electrode 36 of the light emit-
ting region, and a second electrode 38 acting as a cathode is
formed over the entire surface of the second substrate 32
including the organic light emitting layer 37.

Then, the first substrate 31 having the thin transistor is
attached to the second substrate 32 having the organic EL
element such that the second electrode 38 is electrically con-
nected with the thin transistor of the first substrate 31, thereby
completing the manufacture of the organic EL display.

As is apparent from the above description, according to the
present invention, since the organic EL display does not
employ a spacer, it is possible to secure an aperture ratio,
simplify the manufacturing process, enhance the reliability of
the product, and improve optical efficiency.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. Anorganic electroluminescent(EL) display, comprising:

a first substrate having a thin film transistor;

a second substrate having a light emitting region and a

non-light emitting region;

an assistant electrode formed on the non-light emitting

region of the second substrate;

a first electrode formed on the second substrate;

aplurality of partition walls formed on the first electrode in

the non-light emitting region;

an insulation layer to cover a portion of each partition wall;

a light emitting layer formed on the first electrode of the

light emitting region; and

a second electrode formed on the light emitting layer,

wherein the second electrode formed over the insulation
layer is electrically and directly connected to the thin
film transistor of the first substrate;
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wherein the insulation layer is formed between the first
electrode and the light emitting layer and between the
partition walls and the light emitting layer so that the
insulation layer is formed on a portion of an upper sut-
face of each partition wall that faces the first substrate
and on a portion of a side surface of each partition wall,
and

wherein the plurality of partition walls comprises a first

section having a lower surface thereof wider than an
upper surface thereof to be formed with the second elec-
trode, and a second section being formed on the upper
surface of the first section, and wider than the lower
surface of the first section.

2. The organic EL display according to claim 1, wherein
the assistant electrode comprises at least one of Al, Mo, an
AnNd alloy, Cr and Cu.

3. The organic EL display according to claim 1, wherein
the first electrode comprises an anode, and the second elec-
trode comprises a cathode.

4. An organic electroluminescent(EL) display, comprising:

a first substrate having a thin film transistor;

a second substrate having a light emitting region and a

non-light emitting region;

a first electrode formed on the second substrate;

an assistant electrode formed on the first electrode in the

non-light emitting region of the second substrate;

a plurality of partition walls formed on the assistant elec-

trode;

an insulation layer to cover a portion of each partition wall;

a light emitting layer formed on the first electrode of the

light emitting region of the second substrate; and
a second electrode formed on the light emitting layer and
on the insulation layer, wherein the second electrode
formed on the insulation layer is electrically and directly
connected to the thin film transistor of the first substrate;

wherein the insulation layer is formed between the second
electrode and the assistant electrode and between the
partition walls and the assistant electrode so that the
insulation layer is formed on a portion of an upper sut-
face of each partition wall that faces the first substrate
and on a portion of a side surface of each partition wall,
and
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wherein the plurality of partition walls comprises a first
section having a lower surface thereof wider than an
upper surface thereof to be formed with the second elec-
trode, and a second section being formed on the upper
surface of the first section, and wider than the lower
surface of the first section.

5. A method for manufacturing an organic electrolumines-

cent(EL) display comprising a first substrate having a thin
film transistor formed thereon, and a second substrate having
an organic EL element formed thereon, the method compris-
ing:

forming an assistant electrode on a non-light emitting
region of the second substrate;

forming a first electrode over an entire surface of the sec-
ond substrate including an upper portion or lower por-
tion of the assistant electrode in the non-light emitting
region of the second substrate;

forming partition walls on a region where the assistant
electrode is formed;

forming an insulation layer to cover a portion of each
partition wall;

forming a light emitting layer on the first electrode of the
light emitting region;

forming a second electrode over the entire surface of the
second substrate including the light emitting layer; and

attaching the first substrate and the second substrate so as to
electrically and directly connect the second electrode
with the thin film transistor of the first substrate;

wherein the insulation layer is formed between the first
electrode and the light emitting layer and between the
partition walls and the light emitting layer so that the
insulation layer is formed on a portion of an upper sur-
face of each partition wall that faces the first substrate
and on a portion of a side surface of each partition wall,
and

wherein the plurality of partition walls comprises a first
section having a lower surface thereof wider than an
upper surface thereof to be formed with the second elec-
trode, and a second section being formed on the upper
surface of the first section, and wider than the lower
surface of the first section.
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