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7) ABSTRACT

AMEL display panel including a substrate having a plurality
of transistors, a planarizing layer on the substrate, an adhe-
sive layer of silicon oxide, silicon nitride, or ITO on the
planarizing layer, a first electrode on the adhesive layer
connected to the transistor electrically, an organic electrolu-
minescence (EL) layer on the first electrode, and a second
electrode on the organic EL layer.

12 Claims, 2 Drawing Sheets




U.S. Patent Aug. 24,2004  Sheet 1 of 2 US 6,780,688 B2

FIG. 1
Related Art
light light
AN N AN A
{ 1-19
—\ 1-18
e g

16
LT > 114

LA -

X(l‘ll I]Lll\ /

I - T — T » }11
7 <




U.S. Patent Aug. 24,2004  Sheet 2 of 2 US 6,780,688 B2

FIG. 3




US 6,780,688 B2

1

AMEL DISPLAY PANEL AND METHOD FOR
FABRICATING THE SAME

This application claims the benefit of the Korean Appli-
cation No. P2002-31898 filed on Jun. 7, 2002, which is
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to display panels, and more
particularly, to an Active Matrix ELectroluminescence
(AMEL) display panel and a method for fabricating the
same.

2. Background of the Related Art

In general, in the AMEL display panels, there are passive
matrix EL display panels and active matrix EL display
panels depending on structures and operating methods of the
EL display panels.

In general, the AMEL display panel employs a bottom
emission system in which a light is emitted to an under side
of a glass substrate. However, the bottom emission system
has a tendency to reduce a light emission area due to TFT
(Thin Film Transistor) on the glass substrate that blocks the
light. Therefore, the bottom emission system reduces an
aperture in geometrical progression as a size of the TFT
becomes the greater and a number of the TFT increases the
more.

Consequently, a top emission system that overcomes the
drawback of the bottom emission system is developed. Since
the top emission system emits a light to an upper side of the
glass substrate, the aperture can be increased regardless of
the TFT. In the top emission system, either a cathode or an
anode 1s used as a reflective plate.

When the cathode is used as the reflective plate, the
AMEL display panel has a structure in which the cathode, an
organic EL layer, and the anode which is a transparent are
formed on the glass substrate in succession.

When the anode is used as the reflective plate, the AMEL
display panel has a structure in which the anode, the organic
EL layer, and the cathode which is a transparent are formed
on the glass substrate in succession.

In general, it s difficult to form the transparent anode on
the organic EL layer in fabrication of the AMEL display
panel. Therefore, the top emission system in which the
anode is used as the reflective plate is employed, mostly.
FIG. 1 illustrates a related art AMEL display panel.

Referring to FIG. 1, the AMEL display panel is provided
with a substrate 11 having a TFT 12 and a storage capacitor
13, a planarizing layer 14 on the substrate 11, an anode 16
on the planarizing layer 14 so as to be connected to the TFT
12, an insulating layer 15 for isolating pixels, an organic EL
layer 17 on the anode 16, a cathode 18 on the organic EL
layer 17, and a protection layer 19 on the cathode 18.

Thus, the display panel of the top emission system is
fabricated by planarizing the substrate having the TFT
formed thereon, forming a via hole, and forming light
emissive pixels.

However, the planarizing layer 14 has a poor adhesive
force with the anode which is used as the reflective layer,
because of the organic substance of the planarizing layer 14.
The poor adhesive force between the anode of a metal and
the planarizing layer of an organic substance causes diffi-
culty in formation of the pixels, that deteriorates a perfor-
mance of the display panel.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to an
AMEL display panel and a method for fabricating the same
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that substantially obviates one or more of the problems due
to limitations and disadvantages of the related art.

An object of the present invention is to provide an AMEL
display panel and a method for fabricating the same which
permits an easy and stable fabrication of a display panel.

Additional features and advantages of the invention will
be set forth in the description which follows, and in part will
be 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 advan-
tages 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.

To achieve these objects and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, the active matrix
¢lectroluminescence (AMEL) display panel includes a sub-
strate having a plurality of transistors, a planarizing layer on
the substrate, an adhesive layer on the planarizing layer, a
first electrode on the adhesive layer connected to the tran-
sistor electrically, an organic electroluminescence (EL) layer
on the first electrode, and a second electrode on the organic
EL layer.

The adhesive layer is formed of silicon oxide, silicon
nitride, or [TO (Indium Tin Oxide).

The first electrode is an anode, and the second electrode
is a cathode.

The AMEL display panel may further includes an inter-
mediating layer between the first electrode and the organic
EL layer formed of ITO (Indium Tin Oxide).

In another aspect of the present invention, there is pro-
vided a method for fabricating an AMEL display panel,
including the steps of forming a plurality of transistors on a
substrate, forming a planarizing layer on the substrate hav-
ing the transistors formed thereon, forming an adhesive
layer on the planarizing layer, and forming a first electrode
on the adhesive layer so as to be connected to the transistors
electrically, forming an organic EL layer on the first
electrode, and forming a second electrode on the organic EL
layer.

The step of forming a first electrode includes the steps of
forming an adhesive layer on the planarizing layer, etching
predetermined regions of the adhesive layer and the pla-
narizing layer, to form contact holes, and forming a first
electrode on the adhesive layer so as to be connected to the
transistors through the contact holes, electrically.

The adhesive layer is formed of silicon oxide or silicon
nitride.

The step of forming a first electrode includes the steps of
etching predetermined regions of the planarizing layer, to
form contact holes, forming an adhesive layer on the pla-
narizing layer so as to be connected to the transistors through
the contact holes, and forming a first electrode on the
adhesive layer.

The adhesive layer is formed of ITO (Indium Tin Oxide).

The method further includes the step of forming an
intermediating layer of ITO on the first electrode after step
of forming the first step.

It is to be understood that both the foregoing description
and the following detailed description of the present inven-
tion are exemplary and explanatory and are intended to
provide further explanation of the invention claimed.

BRIEF DESCRITPION OF THE DRAWINGS

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

HIG. 1 illustrates a related art AMEL display panel;

HG. 2 illustrates an AMEL display panel in accordance
with a first preferred embodiment of the present invention,

HG. 3 illustrates an AMEL display panel in accordance
with a second preferred embodiment of the present inven-
tion; and

HG. 4 illustrates an AMEL display panel in accordance
with a third preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which
are illustrated in the accompanying drawings. FIG. 2 illus-
trates an AMEL display panel in accordance with a first
preferred embodiment of the present invention.

Referring to FIG. 2, a predetermined thickness of pla-
narizing layer 24 is formed on a substrate 21 having a
plurality of TFTs and storage capacitors 23 formed thereon.
Then, the planarizing layer 24 and an underlying insulating
layer are removed selectively by photolithography and etch-
ing. In this instance, a contact hole to a drain region of the
TFT 22 is formed.

Next, an adhesive layer 26 is formed on the planarizing
layer 24 to be electrically connected to the drain region of
the TFT 22 through the contact hole. The adhesive layer 26
is formed of ITO (Indium Tin Oxide).

Then, a first electrode 27 is formed on the adhesive layer
26. The first electrode 27 is an anode used as a reflective
layer.

Anorganic EL layer 28 is formed on the first electrode 27,
and an insulating layer 25 is formed for isolation of pixels.
After removal of the organic EL layer 28, the first electrode
27 and the adhesive layer 26 from between pixels, the
insulating layer 25 is formed on an exposed planarizing
layer 24.

Then, a second electrode 29, which is a cathode, is formed
on the organic EL layer 28, and a protection layer (not
shown) is formed on the second electrode 29, to complete
fabrication of the AMEL display panel.

Thus, in the present invention, by forming an adhesive
layer 26 between the planarizing layer 24 and the first
electrode 27, an adhesive force between the planarizing
layer 24 and the first electrode 27 is improved.

Accordingly, as the etchant used in wet etching for
forming the insulating layer 25 is infiltrated between the
planarizing layer 24 and the first electrode 27, the coming
apart of the first electrode 27 from the planarizing layer 24
can be prevented.

HG. 3 illustrates an AMEL display panel in accordance
with a second preferred embodiment of the present inven-
tion. The second embodiment of the present invention
suggests employing silicon oxide or silicon nitride as a
material of the adhesive layer 26, when the fabrication
process differs from the first embodiment of the present
invention.

Referring to FIG. 3, a predetermined thickness of pla-
narizing layer 24 is formed on a substrate 21 having a
plurality of TFTs 22 and storage capacitors 23 formed
thereon. An adhesive layer 26 is formed on the planarizing
layer 24. The adhesive layer 26 is formed of silicon oxide or
silicon nitride.
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Then, the adhesive layer 26, the planarizing layer 24, and
an underlying insulating layer are removed selectively by
photolithography and etching. In this instance, a contact hole
to a drain region of the TFT 22 is formed.

Next, a first electrode 27 is formed to be electrically
connected to the drain region of the TFT 2 through the
contact hole. The first electrode 27 is an anode used as a
reflective layer.

Then, an organic EL layer 28 is formed on the first
electrode 27, and an insulating layer 25 is formed between
pixels for insulating between the pixels.

The, a second electrode 29, which is a cathode, is formed
on the organic EL layer 28, and a protection layer (not
shown) is formed on the second electrode 29, to complete
fabrication of the AMEL display panel.

Thus, as the present invention forms the adhesive layer 26
between the planarizing layer 24 and the first electrode 27,
an adhesive force between the planarizing layer 24 and the
first electrode 27 is improved.

FIG. 4 illustrates an AMEL display panel in accordance
with a third preferred embodiment of the present invention.
In the third embodiment of the present invention, an inter-
mediating layer 30 is further formed between a first elec-
trode 27 and an organic EL layer 28 on the adhesive layer 26
for improving a performance of the display panel. The
intermediating layer 30 is formed of ITO (Indium Tin Oxide)
or the like.

The intermediating layer 30 serves to match work func-
tions of the first electrode 27 and a Hole Injecting Layer
(HIL) of the organic EL layer 28. The intermediating layer
30 improves the performance of the display panel, further.

The strengthening of the adhesive force between the first
electrode and the planarizing layer by means of the adhesive
layer permits an easy and stable fabrication of the display
panel.

The intermediating layer between the first electrode and
the organic EL layer improves a display performance.

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
invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. An active matrix electroluminescence (AMEL) display
panel comprising:

a substrate having a plurality of transistors;

a planarizing layer on the substrate;

an adhesive layer on the planarizing layer;

a first electrode on the adhesive layer connected to the
transistor electrically;

an organic electroluminescence (EL) layer on the first
electrode; and

a second electrode on the organic EL layer.

2. The AMEL display panel as claimed in claim 1,
wherein the adhesive layer is formed of silicon oxide, silicon
nitride, or [TO (Indium Tin Oxide).

3. The AMEL display panel as claimed in claim 1,
wherein the first ¢lectrode is an anode, and the second
electrode is a cathode.

4. The AMEL display panel as claimed in claim 1, further
comprising an intermediating layer between the first elec-
trode and the organic EL layer.
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5. The AMEL display panel as claimed in claim 4,
wherein the intermediating layer is formed of ITO (Indium
Tin Oxide).

6. A method for fabricating an AMEL display panel,
comprising the steps of:

forming a plurality of transistors on a substrate;

forming a planarizing layer on the substrate having the
transistors formed thereon;

forming an adhesive layer on the planarizing layer, and
forming a first electrode on the adhesive layer so as to
be connected to the transistors, electrically;

forming an organic EL layer on the first electrode; and

forming a second electrode on the organic EL layer.

7. The method as claimed in claim 6, wherein the step of

forming a first electrode includes the steps of;
forming an adhesive layer on the planarizing layer,

etching predetermined regions of the adhesive layer and
the planarizing layer, to form contact holes, and

forming a first electrode on the adhesive layer so as to be
connected to the transistors through the contact holes
electrically.

6

8. The method as claimed in claim 7, wherein the adhesive
layer is formed of silicon oxide or silicon nitride.

9. The method as claimed in claim 6, wherein the step of

s forming a first electrode includes the steps of;
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etching predetermined regions of the planarizing layer, to
form contact holes,

forming an adhesive layer on the planarizing layer so as
to be connected to the transistors through the contact
holes, and

forming a first electrode on the adhesive layer.

10. The method as claimed in claim 9, wherein the
adhesive layer is formed of ITO (Indium Tin Oxide).

11. The method as claimed in claim 6, further comprising
the step of forming an intermediating layer on the first
electrode after step of forming the first step.

12. The method as claimed in claim 11, wherein the
intermediating layer is formed of ITO (Indium Tin Oxide).
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