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ORGANIC ELECTROLUMINESCENCE DISPLAY
DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2004-0029155, filed
on Apr. 27,2004, which is hereby incorporated by reference
for all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to an organic elec-
troluminescence (EL) display device, more particularly, to
an organic EL display device comprising a sealant covering
an organic light-emitting device and a moisture absorbing
material formed on an upper substrate.

[0004]

[0005] Generally, in an organic EL display device, elec-
trons and holes are injected into an emitting layer from a
cathode and an anode, respectively. The electrons and holes
recombine in the emitting layer to form excitons, which emit
light when they transition from an excited state to a ground
state.

[0006] Since the organic EL display device is self emis-
sive, unlike a liquid crystal display device, it does not
require a separate light source. Therefore, it may be made
thin and light-weight.

[0007] The organic EL display device may be a passive
matrix (PM) type or an active matrix (AM) type according
to its driving method.

[0008] Although the PM type organic EL display device
may be simply fabricated, it consumes a lot of power, it is
not easily formed as a large screen device, and as the number
of wirings increases, its opening ratio decreases.

[0009] Therefore, the PM type organic EL display device
may be used for small sized display devices, while the AM
type may be used for a display device having large area.

[0010] However, a conventional organic EL display
device may degrade since an organic light-emitting layer
material and a cathode electrode material typically have low
moisture and oxidation resistance, which may result in a
non-emitting region (i.e. dark spot). Over time, the dark spot
may spread to the point where the device no longer emits
any light at all.

[0011] Therefore, in order to solve the foregoing prob-
lems, the organic EL display device may be encapsulated to
prevent exposure to moisture and oxygen. Encapsulation
typically entails bonding a lower insulating substrate to an
upper substrate by means of a sealant.

[0012] The foregoing encapsulation technology includes a
method for coating a sealant on the outer circumference of
aregion at which a light-emitting device is formed, and then
bonding the light-emitting device to the encapsulation sub-
strate by means of the sealant. However, the sealant’s
limited width constrains its ability to prevent infiltration of
external moisture or oxygen.

1. Field of the invention

2. Description of Related Art
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[0013] Japanese Patent Publication No. 2001-338755 dis-
closes an organic EL display device having a sealant com-
prising a first sealant and a second sealant coated on the front
surface of a region at which the light-emitting device is
formed, as illustrated in FIG. 1.

[0014] Referring to FIG. 1, an organic light-emitting
device 110, which may comprise an organic emitting layer
between an anode electrode and a cathode electrode, is
formed on an insulating substrate 100, and the light-emitting
device 110 is encapsulated with an encapsulation substrate
120 using a sealant 130 having a two layer structure of a first
sealant 131 and a second scalant 135.

[0015] The first sealant 131 may be formed of a halide, an
alkali metal or an alkaline earth metal, and the second
sealant 135 may be formed of moistureproof material.

[0016] However, in such an organic EL display device,
since the first sealant 131 contacts the organic light-emitting
device, it may degrade the organic light-emitting device 110.

SUMMARY OF THE INVENTION

[0017] The present invention provides an organic EL
display device comprising a sealant for covering an organic
light-emitting device and a moisture absorbing material
formed on an upper substrate.

[0018] Additional features of the invention will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention.

[0019] The present invention discloses an organic EL
display device comprising a light-emitting device formed on
a first substrate, a second substrate spaced apart from the
first substrate, and a sealant between the first substrate and
the second substrate and covering the light-emitting device.
The second substrate comprises a moisture absorbing mate-
rial.

[0020] EL The present invention also discloses a method
for fabricating an organic EL display device comprising
forming a light-emitting device on a first substrate, forming
a moisture absorbing material on a second substrate, coating
a sealant on a region of the second substrate corresponding
to the light-emitting device, and bonding the first substrate
with the second substrate such that the sealant covers the
light-emitting device.

[0021] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0023] FIG. 1 is a drawing for explaining a conventional
organic EL display device.

[0024] FIG. 2A and FIG. 2B are process cross sectional
views showing an organic EL display device according to an
exemplary embodiment of the present invention.
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[0025] FIG. 3A is a drawing for explaining front direc-
tional optical transmittance of an organic EL display device
according to an exemplary embodiment of the present
invention.

[0026] FIG. 3B is a drawing showing an image of a
top-emission type organic EL display device according to an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0027] Embodiments of the present invention will now be
described in detail with reference to the accompanying
drawings. For reference, like reference characters designate
corresponding parts throughout several views.

[0028] FIG. 2A and FIG. 2B are process cross sectional
views showing an organic EL display device according to an
exemplary embodiment of the present invention.

[0029] Referring to FIG. 2A and FIG. 2B, an organic EL
display device may include a lower insulating substrate 200,
an organic light-emitting device 210 formed on the lower
insulating substrate 200, an upper substrate 230 spaced apart
from the organic light-emitting device 210 and having a
moisture absorbing material 240, and a sealant 250 formed
in a space between the lower insulating substrate 200 and the
upper substrate 230.

[0030] Referring to FIG. 2A, the organic light-emitting
device 210 may be formed on the lower insulating substrate
200.

[0031] The organic light-emitting device 210 may com-
prise a first electrode, an organic light-emitting layer and a
second electrode. The second electrode acts as a cathode
electrode when the first electrode acts as an anode electrode,
and the second electrode acts as the anode electrode when
the first electrode acts as the cathode electrode.

[0032] Furthermore, the organic light-emitting layer may
comprise various layers according to its function, and it may
have a multilayer structure comprising an emitting layer and
at least one of the following layers: a hole injection layer
(HIL), hole transport layer (HTL), hole blocking layer
(HBL), electron transport layer (ETL) and electron injection
layer (EIL).

[0033] If the organic light-emitting device 210 is a bot-
tom-emission type device, the first electrode may be formed
of a transparent conductive material, such as indium tin
oxide (ITO) and indium zinc oxide (IZO), and the second
electrode may be formed of a metal having superior reflec-
tivity.

[0034] On the other hand, if the organic light-emitting
device 210 is a top-emission type device, the first electrode
may have a structure comprising a reflection film, such as,
for example, a reflection film and transparent electrode
formed on the reflection film. The second electrode may
have a structure with an optical transmittance property, such
as, for example, a thin metal film having an optical trans-
mittance property and a transparent electrode formed on the
thin metal film.

[0035] After forming the organic light-emitting device
210, a passivation layer 220 may be formed to cover the
organic light-emitting device 210. The passivation layer 220
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may be an organic film, an inorganic film or a composite film
thereof, and it protects the organic light-emitting device 210
from external physical and chemical stimuli.

[0036] An upper substrate 230 having a moisture absorb-
ing material 240 may be prepared as an encapsulation
substrate.

[0037] The moisture absorbing material 240 may be
formed of an alkali metal oxide or an alkaline earth metal
oxide, such as, for example, an oxide of Ca or Ba. Further-
more, the moisture absorbing material 240 may be formed
through a thermal evaporation, ebeam, sputtering or coating
process.

[0038] If the organic light-emitting device 210 is a top-
emission type device, the moisture absorbing material 240
may be formed of a material that transmits light. The
moisture absorbing material 240 may be formed to have an
optical transmittance property by evaporating the alkali
metal oxide or alkaline earth metal oxide to a thickness of
about 100 um or less.

[0039] After forming the moisture absorbing material 240,
a sealant 250 may be coated on a region of the upper
substrate 230 corresponding to the organic light-emitting
device 210. The sealant 250 may comprise a transparent,
moistureproof material if the organic light-emitting device
210 is a top-emission type device.

[0040] The sealant 250 may be formed of a thermosetting
or photocurable material, such as, for example, an epoxy
based, acryl based, imide based or silane based material.

[0041] Furthermore, the sealant 250 may be formed of a
material having a vapor permeability of 100 g/m* day or
less.

[0042] The scalant 250 may be formed of a material
having 30% or less volume shrinkage during curing in order
to minimize the influence exerted on the organic light-
emitting device 210 by the sealant 250 since the sealant 250
may shrink during thermosetting or photocuring.

[0043] Referring to FIG. 2B, after coating the scalant 250
on the upper substrate 230, the upper substrate 230 is
arranged so that the sealant 250 faces the lower insulating
substrate 200. The lower insulating substrate and the upper
substrate may be encapsulated by pressing the lower insu-
lating substrate 200 and the upper substrate 230 together,
thereby bonding the lower insulating substrate 200 and the
upper substrate 230 by means of the sealant 250 and burying
the organic light-emitting device 210 in the sealant 250.

[0044] The sealant 250 may be cured by irradiating heat or
light onto the sealant 250.

[0045] FIG. 3A is a drawing for explaining front direc-
tional optical transmittance of an organic EL display device
according to an exemplary embodiment of the present
invention, and FIG. 3B shows an image of a top-emission
type organic EL display device according to an exemplary
embodiment of the present invention.

[0046] Referring to FIG. 3A and FIG. 3B, it can be seen
that front directional optical transmittance of an organic EL
display device using the transparent sealant and the moisture
absorbing material having an optical transmittance property
is at least 95% of that of an organic EL display device using
a transparent sealant only. In other words, using the trans-
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parent sealant and the moisture absorbing material having an
optical transmittance property does not significantly dete-
riorate the image quality of a top-emission type organic EL
display device.

[0047] The foregoing organic EL display device may
improve moisture proofing and moisture absorbing charac-
teristics by forming the sealant 250 covering the organic
light-emitting device 210 and forming a moisture absorbing
material 240 on the upper substrate 230.

[0048] 1t will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion 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 organic electroluminescence (EL) display device,
comprising:

a light-emitting device on a first substrate;

a second substrate spaced apart from the first substrate;
and

a sealant between the first substrate and the second
substrate and covering the light-emitting device,

wherein the second substrate comprises a moisture

absorbing material.

2. The organic EL display device of claim 1, wherein the
moisture absorbing material comprises an alkali metal oxide
or an alkaline earth metal oxide.

3. The organic EL display device of claim 2, wherein the
alkaline earth metal oxide is an oxide of Ca or Ba.

4. The organic EL display device of claim 2, wherein the
moisture absorbing material is about 100 um or less thick.

5. The organic EL display device of claim 1, wherein the
moisture absorbing material transmits light.

6. The organic EL display device of claim 1, wherein the
sealant comprises a transparent, moistureproof material.

7. The organic EL display device of claim 1, wherein the
sealant comprises a thermosetting material or a photocurable
material.
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8. The organic EL display device of claim 7, wherein the
sealant comprises an epoxy based, acryl based, imide based
or silane based material.

9. The organic EL display device of claim 1, wherein the
sealant comprises a material having a vapor permeability of
100 g/m*-day or less.

10. The organic EL display device of claim 1, wherein the
sealant is formed of a material having 30% or less volume
shrinkage during curing.

11. The organic EL display device of claim 1, further
comprising a passivation layer covering the organic light-
emitting device, wherein the passivation layer is between the
organic light-emitting device and the sealant.

12. The organic EL display device of claim 1, wherein the
moisture absorbing material is formed on a surface of the
second substrate facing the first substrate.

13. The organic EL display device of claim 12, wherein
the sealant covers the moisture absorbing material.

14. A method for fabricating an organic electrolumines-
cence display device, comprising:

forming a light-emitting device on a first substrate;

forming a moisture absorbing material on a second sub-
Strate;

providing a sealant on a region of the second substrate
corresponding to the light-emitting device; and

bonding the first substrate with the second substrate such

that the sealant covers the light-emitting device.

15. The method of claim 14, wherein the moisture absorb-
ing material is formed through a thermal evaporation,
ebeam, sputtering, or coating process.

16. The method of claim 14, further comprising irradiat-
ing heat or light onto the sealant after bonding the first
substrate with the second substrate.

17. The method of claim 14, further comprising forming
a passivation layer covering the light-emitting device.

18. The method of claim 14, wherein the sealant is coated
on the region of the second substrate corresponding to the
light-emitting device.
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