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ORGANIC ELECTROLUMNESCENT DISPLAY 
DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based upon and claims the 
benefit of priority from the prior Japanese Patent Application 
No. 2002-284454, filed Sep. 27, 2002, the entire contents of 
which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention relates to an organic elec 
troluminescent display device (organic EL display device) 
and, more particularly, to an organic EL display device 
having an improved organic EL element encapsulating Struc 
ture. 

0004 2. Description of the Related Art 
0005. An organic EL element incorporated into an 
organic EL display device generally has a transparent anode 
formed on an array Substrate, a lattice-like bank formed on 
this anode to define a plurality of pixel regions, hole 
transporting layers formed on the anode exposed to these 
pixel regions, light emitting layers formed on these hole 
transporting layerS So as to be lower than the upper Surface 
of the bank, and made of an organic compound, and a 
cathode formed on the bank including these light emitting 
layers. 

0006 When this organic EL element is left to stand in the 
atmosphere, the atmospheric water and oxygen degrade the 
light emitting layerS and cathode, and this degrades the 
performance of the element. More Specifically, a non-light 
emitting region called a dark Spot is formed, and this dark 
Spot expands with time. 
0007 To prevent this, organic EL display devices having 
various encapsulating Structures for protecting the organic 
EL element from the outside have been researched and 
developed. 
0008 Examples of known techniques are a technique by 
which an organic EL element is covered and encapsulated 
with a moisture-resistant layer which is a laminated film 
obtained by Stacking Silicon oxide on a polyethylenetereph 
thalate film, and a technique by which an organic EL 
element is covered and encapsulated with an organic insu 
lating layer containing Silicon oxide or Silicon nitride. 
0009. Unfortunately, when the moisture-resistant layer 
made of a laminated film is used, it is difficult to effectively 
prevent organic EL element degradation caused by water. 
0.010 Also, when an organic EL element is encapsulated 
only with the inorganic insulating layer, the productivity 
lowerS or the wear resistance lowers in order to increase the 
thickness. 

0011 Jpn. Pat. Appln. KOKAI Publication No. 2002 
056971 describes a method in which a glass, plastic, or metal 
encapsulating can is filled with a gas Such as nitrogen 
containing barium oxide having a moisture absorbing effect, 
or with an inert liquid having little influence on an organic 
EL element, thereby forming an encapsulating layer. How 
ever, these encapsulating Structures have problems that heat 
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generated when the organic EL display device is driven 
cannot be well dissipated, i.e., the heat dissipation properties 
degrade, and the thickness of the organic EL display device 
itself increases. 

0012. It is an object of the present invention to provide an 
organic EL display device which improves the reliability and 
durability by Suppressing deterioration of an organic EL 
element for long time periods by Stopping external water 
penetration. 

BRIEF SUMMARY OF THE INVENTION 

0013. According to an aspect of the present invention, 
there is provided an organic EL display device comprising: 

0014) 
0015 an organic EL element formed on the array 
Substrate and having a transparent anode, a hole 
transporting layer, a light emitting layer, and a cath 
ode, 

0016 an epoxy resin layer so formed as to cover the 
organic EL element and containing 1 wt % or less of 
water, and 

0017 a moisture-resistant layer formed on the 
epoxy resin layer. 

an array Substrate; 

0018. According to another aspect of the present inven 
tion, there is provided an organic EL display device com 
prising: 

0019) 
0020 an organic EL element formed on the array 
Substrate and having a transparent anode, a hole 
transporting layer, a light emitting layer, and a cath 
ode, 

0021 an inorganic insulating layer So formed as to 
cover an outer circumferential Surface of the organic 
EL element; 

0022 an organic resin layer so formed as to cover at 
least the organic EL element which is covered with 
the inorganic insulating layer, and 

0023 a moisture-resistant layer formed on the 
organic resin layer. 

an array Substrate; 

0024. According to still another aspect of the present 
invention, there is provided an organic EL display device 
comprising: 

0025) 
0026 an organic EL element formed on the array 
Substrate and having a transparent anode, a hole 
transporting layer, a light emitting layer, and a cath 
ode, 

0027 a first inorganic insulating layer so formed as 
to cover at least an Outer circumferential Surface of 
the organic EL element; 

0028 a moisture absorbing layer formed on the first 
inorganic insulating layer So as to oppose the organic 
EL element; 

an array Substrate; 
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0029 a second inorganic insulating layer formed on 
at least the first inorganic insulating layer So as to 
cover a Surrounding Surface of the moisture absorb 
ing layer, 

0030 an organic resin layer so formed as to cover at 
least the organic EL element which is covered with 
the first and Second inorganic insulating layers, and 

0031 a moisture-resistant layer formed on the 
organic resin layer. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

0.032 FIG. 1 is a sectional view showing an organic EL 
display device according to the first embodiment of the 
present invention; 
0.033 FIG. 2 is a sectional view showing an organic EL 
display device according to the Second embodiment of the 
present invention; and 
0034 FIG. 3 is a sectional view showing an organic EL 
display device according to the third embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0035 Embodiments of the present invention will be 
described in detail below with reference to the accompany 
ing drawing. 

0036) (First Embodiment) 
0037 FIG. 1 is a sectional view showing an organic EL 
display device according to a first embodiment of the present 
invention. 

0.038 An organic EL element 2 is formed on an array 
Substrate 1. Details of the organic EL element 2 are not 
shown in FIG. 1. For example, the organic EL element 2 has 
a structure including a transparent anode formed on the array 
Substrate 1, a lattice-like bank formed on this anode to define 
a plurality of pixel regions, hole transporting layers formed 
on the anode exposed to these pixel regions, light emitting 
layerS formed on these hole transporting layerS So as to be 
lower than the upper Surface of the bank, and made of an 
organic compound, and a cathode formed on the bank 
including these light emitting layers. An epoxy resin layer3 
is formed on the array Substrate 1 including the organic EL 
element 2. The epoxy resin layer 3 contains 1 wt % or less 
of water. A moisture-resistant layer 4 is formed on the epoxy 
resin layer 3. 
0039. If the water content in the epoxy resin layer 
exceeds 1 wt %, this may lead to degradation of the light 
emitting layerS forming the organic EL element, corrosion of 
the cathode, or the like. The water content in the epoxy resin 
layer is more preferably 0.5 wt % or less. 
0040. The epoxy resin layer preferably has a thickness of 
1 to 100 um, and more preferably, 1 to 30 lum, which is larger 
than that of the organic EL element. 
0041 Examples of the moisture-resistant layer are: a 
laminated film in which one or more layers of at least one 
inorganic oxide Selected from Silicon oxide and aluminum 
oxide are Stacked on a base film made of plastic Such as 
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polyethyleneterephthalate (PET); a laminated film having a 
three-layered Structure in which a base film made of plastic 
Such as PET is further Stacked on the inorganic oxide layer 
of the laminated film described above; a laminated film in 
which one or more layers of at least one inorganic nitride 
Selected from Silicon nitride and aluminum nitride are 
stacked on the base film described above; a laminated film 
having a three-layered Structure in which a base film made 
of plastic Such as PET is further Stacked on the inorganic 
nitride layer of the laminated film described above; a lami 
nated film in which a metal Such as aluminum, copper, 
nickel, or StainleSS Steel is deposited on the base film 
described above; a laminated film having a three-layered 
structure in which a base film made of plastic such as PET 
is further stacked on the metal layer of the laminated film 
described above; and a metal foil made of aluminum, 
copper, nickel, or Stainless Steel. 
0042. This moisture-resistant layer preferably has a 
thickness of 50 to 200 um. 
0043. The above organic EL display device is manufac 
tured by, e.g., the following methods. 

0044) 1) One surface of a moisture-resistant layer is 
coated with an epoxy resin Solution whose water content is 
reduced to 1 wt % or less by dehydration in advance, thereby 
forming an epoxy resin Solution layer having a desired 
thickness. Subsequently, an organic EL element is formed on 
an array Substrate, and the moisture-resistant layer having 
the epoxy resin Solution layer is pushed against this array 
Substrate including the organic EL element Such that the 
epoxy resin Solution layer is in contact with the array 
Substrate. The epoxy resin Solution layer is then thermoset to 
adhere the moisture-resistant layer via the epoxy resin layer, 
thereby manufacturing the organic EL display device. 

0045 2) After an organic EL element is formed on an 
array Substrate, this array Substrate including the organic EL 
element is coated with an epoxy resin Solution whose water 
content is reduced to 1 wt % or less by dehydration in 
advance, thereby forming an epoxy resin Solution layer 
having a desired thickness. A moisture-resistant layer is 
pushed against this epoxy resin Solution layer. The epoxy 
resin Solution layer is then thermoset to adhere the moisture 
resistant layer via the epoxy resin layer, thereby manufac 
turing the organic EL display device. 

0046. In the first embodiment of the present invention as 
described above, the epoxy resin layer 3 containing 1 wt % 
or less of water is formed on the array Substrate 1 including 
the organic EL element 2. That is, the epoxy resin layer 3 is 
So formed as to cover the organic EL element 2. This 
prevents water from penetrating into the organic EL element 
2 from the outside or from the epoxy resin layer 3 itself. As 
a consequence, it is possible to prevent degradation of the 
light emitting layers forming the organic EL element 2, 
corrosion of the cathode, and the like. 

0047 Also, the moisture-resistant layer 4 such as a lami 
nated film in which Silicon oxide is Stacked on a base film 
made of plastic is formed on the epoxy resin layer. This 
makes it possible to prevent external water from penetrating 
into the organic EL element 2 in the longitudinal direction. 

0048. Accordingly, it is possible to obtain an organic EL 
display device which improves the reliability and durability 
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by Suppressing degradation of an organic EL element for 
long time periods by intercepting external water penetration. 
0049. In addition, since the layered structure which inter 
cepts external water can prevent the formation of an air 
layer, an organic EL display device having good heat dis 
Sipation properties can be realized. 
0050. Furthermore, the members which intercept external 
water are the epoxy resin layer 3 and moisture-resistant layer 
4, and both the members can be made thin (e.g., the 
thickness of the epoxy resin layer 3 is 1 to 100 um, and more 
preferably, 1 to 30 lum, which is larger than that of the 
organic EL element 2, and the thickness of the moisture 
resistant layer 4 is 50 to 200 um). Therefore, a thin-film 
organic EL display device Suitable as a display member of 
a portable telephone can be realized. 

0051) (Second Embodiment) 
0.052 FIG. 2 is a sectional view showing an organic EL 
display device according to a Second embodiment of the 
present invention. The same reference numerals as in FIG. 
1 of the first embodiment denote the same parts in FIG. 2, 
and a detailed explanation thereof will be omitted. 
0.053 An organic EL element 2 having the same structure 
as in the first embodiment is formed on an array Substrate 1. 
An inorganic insulating layer 5 is formed on the array 
Substrate 1 including the organic EL element 2. An organic 
resin layer 6 is formed on the inorganic insulating layer 5 So 
as to have a flat Surface. A moisture-resistant layer 4 is 
formed on the organic resin layer 6. 
0.054 For example, the inorganic insulating layer is a 
layer of at least one inorganic oxide Selected from Silicon 
oxide and aluminum oxide, or a layer of at least one 
inorganic nitride Selected from Silicon nitride and aluminum 
nitride. 

0.055 This inorganic insulating layer preferably has a 
thickness of 0.1 to 5um, and more preferably, 0.1 to 3 lum. 
0056. The organic resin layer also functions as an adhe 
Sive of the moisture-resistant layer, and is made of, e.g., an 
epoxy-based or acryl-based thermoset resin, or an ultravio 
let-curing resin. The water content in this organic resin layer 
is preferably 1 wt % or less, and more preferably, 0.5 wt % 
or less. 

0057 The thickness of that portion of the organic resin 
layer, which corresponds to the array Substrate except for the 
organic EL element is preferably 1 to 100 um, and more 
preferably, 1 to 30 lum, which is larger than that of the 
organic EL element. 
0.058 As the moisture-resistant layer, the same laminated 
film or metal foil as described in the first embodiment can be 
used. 

0059. This moisture-resistant layer preferably has a 
thickness of 50 to 200 um. 
0060 For example, the above organic EL display device 
is manufactured by the following methods. 
0061 1) One surface of a moisture-resistant layer is 
coated with an organic resin Solution to form an organic 
resin Solution layer having a desired thickness. Subse 
quently, an organic EL element is formed on an array 
Substrate, and an inorganic insulating layer is formed on this 
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array Substrate including the organic EL element by CVD 
method or Sputtering method. The moisture-resistant layer 
having the organic resin Solution layer is pushed against the 
inorganic insulating layer Such that the organic resin Solution 
layer is in contact with the inorganic insulating layer. The 
organic resin Solution layer is then thermoset to adhere the 
moisture-resistant layer via the organic resin layer, thereby 
manufacturing the organic EL display device. 
0062 2) After an organic EL element is formed on an 
array Substrate, an inorganic insulating layer is formed on 
this array Substrate including the organic EL element by 
CVD method or sputtering method. Subsequently, the inor 
ganic insulating layer is coated with an organic resin Solu 
tion to form an organic resin Solution layer having a desired 
thickness. A moisture-resistant layer is pushed against this 
organic resin Solution layer, and the organic resin Solution 
layer is thermoset to adhere the moisture-resistant layer via 
the organic resin layer, thereby manufacturing the organic 
EL display device. 
0063. In the second embodiment of the present invention 
as described above, the inorganic insulating layer 5 Such as 
a Silicon oxide layer is formed on the array Substrate 1 
including the organic EL element 2. That is, the inorganic 
insulating layer 5 is So formed as to cover the organic EL 
element 2, and the moisture-resistant layer 4 is formed on 
the inorganic insulating layer 5 via the organic resin layer 6. 
The moisture-resistant layer 4 prevents external water from 
penetrating into the organic EL element 2 in the longitudinal 
direction. In addition, the inorganic insulating layer 5 around 
the organic EL element 2 more reliably prevents water 
penetration. This makes it possible to prevent degradation of 
the light emitting layers forming the organic EL element 2, 
corrosion of the cathode, and the like. Consequently, it is 
possible to obtain an organic EL display device which 
improves reliability and durability by Suppressing degrada 
tion of an organic EL element for long time periods by 
intercepting external water penetration. 
0064. In addition, since the layered structure which inter 
cepts external water can prevent the formation of an air 
layer, an organic EL display device having good heat dis 
Sipation properties can be realized. 
0065. Furthermore, the members which intercept external 
water are the inorganic insulating layer 5, organic resin layer 
6, and moisture-resistant layer 4, and all these members can 
be made thin (e.g., the thickness of the inorganic insulating 
layer 5 is 0.1 to 5 tim, and more preferably, 0.1 to 3 lum, the 
thickness of the thick portion of the organic resin layer 6 is 
1 to 100 um, and more preferably, 1 to 30 um, and the 
thickness of the moisture-resistant layer 4 is 50 to 200 um). 
Therefore, a thin-film organic EL display device Suitable as 
a display member of a portable telephone can be realized. 
0066 Note that if the water content in the organic resin 
layer is 1 wt % or less, penetration of external water into the 
organic EL element 2 can be prevented more effectively. 

0067 (Third Embodiment) 
0068 FIG. 3 is a sectional view showing an organic EL 
display device according to a third embodiment of the 
present invention. The same reference numerals as in FIGS. 
1 and 2 of the first and second embodiments denote the same 
parts in FIG. 3, and a detailed explanation thereof will be 
omitted. 
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0069. An organic EL element 2 having the same structure 
as in the first embodiment is formed on an array Substrate 1. 
A first inorganic insulating layer 7 is formed on the array 
Substrate 1 including the organic EL element 2. A moisture 
absorbing layer 8 is formed on that portion of the first 
inorganic insulating layer 7, which corresponds to the 
organic EL element 2. A Second inorganic insulating layer 9 
is formed on the first inorganic insulating layer 7 including 
the moisture absorbing layer 8. An organic resin layer 6 is 
formed on the Second inorganic insulating layer 9 So as to 
have a flat Surface. A moisture-resistant layer 4 is formed on 
the organic resin layer 6. 
0070 For example, each of the first and second inorganic 
insulating layerS is a layer of at least one inorganic oxide 
Selected from Silicon oxide and aluminum oxide, or a layer 
of at least one inorganic nitride Selected from Silicon nitride 
and aluminum nitride. The first and Second inorganic insu 
lating layers can be made of the same material or different 
materials. 

0.071) Each of the first and second inorganic insulating 
layerS preferably has a thickness of 0.1 to 5 Lim, and more 
preferably, 0.1 to 3 um. 
0.072 The moisture absorbing layer is at least one layer 
Selected from calcium, barium, oxides of calcium and 
barium, Silica gel, and polyvinyl alcohol. 
0073. This moisture absorbing layer preferably has a 
thickness of 0.01 to 0.5 lum. 
0.074 The organic resin layer can be the same as that in 
the Second embodiment. The water content in this organic 
resin layer is preferably 1 wt % or less, and more preferably, 
0.5 wt % or less. 

0075. The thickness of that portion of the organic resin 
layer, which corresponds to the array Substrate except for the 
organic EL element is favorably 1 to 100 um, and more 
preferably, 1 to 30 lum, which is larger than that of the 
organic EL element. 
0.076. As the moisture-resistant layer, the same laminated 
film or metal foil as described in the first embodiment can be 
used. 

0077. This moisture-resistant layer preferably has a 
thickness of 50 to 200 um. 
0078 For example, the above organic EL display device 
is manufactured by the following method. 

0079) 1) One surface of a moisture-resistant layer is 
coated with an organic resin Solution to form an organic 
resin Solution layer having a desired thickness. Subse 
quently, an organic EL element is formed on an array 
Substrate, and a first inorganic insulating layer is formed on 
this array Substrate including the organic EL element by 
CVD method or sputtering method. After a moisture absorb 
ing layer is formed by Sputtering on that portion of the first 
inorganic insulating layer which corresponds to the organic 
EL element, a Second inorganic insulating layer is formed on 
the first inorganic insulating layer including the moisture 
absorbing layer by CVD method or sputtering method. The 
moisture-resistant layer having the organic resin Solution 
layer is pushed against the Second inorganic insulating layer 
Such that the organic resin Solution layer is in contact with 
the inorganic insulating layer. The organic resin Solution 
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layer is then thermoset to adhere the moisture-resistant layer 
via the organic resin layer, thereby manufacturing the 
organic EL display device. 
0080) 2) After an organic EL element is formed on an 
array Substrate, a first inorganic insulating layer is formed on 
this array Substrate including the organic EL element by 
CVD method or sputtering method. Subsequently, a mois 
ture absorbing layer is formed on that portion of the first 
inorganic insulating layer, which corresponds to the organic 
EL element, and a Second inorganic insulating layer is 
formed on the first inorganic insulating layer including the 
moisture absorbing layer. The Second inorganic insulating 
layer is then coated with an organic resin Solution to form an 
organic resin Solution layer having a desired thickness. A 
moisture-resistant layer is pushed against this organic resin 
Solution layer, and the organic resin Solution layer is ther 
moset to adhere the moisture-resistant layer via the organic 
resin layer, thereby manufacturing the organic EL display 
device. 

0081. In the third embodiment of the present invention as 
described above, the first inorganic insulating layer 7 Such as 
a Silicon oxide layer is formed on the array Substrate 1 
including the organic EL element 2. That is, the first inor 
ganic insulating layer 7 is So formed as to cover the organic 
EL element 2, and the moisture absorbing layer 8 is formed 
on that portion of the first inorganic insulating layer 7, which 
corresponds to the organic EL element 2. The Second 
inorganic insulating layer 9 is formed on the first inorganic 
insulating layer 7 including the moisture absorbing layer 8, 
and the moisture-resistant layer 4 is formed on the Second 
inorganic insulating layer 9 via the organic resin layer 6. 
With this structure, the moisture-resistant layer 4 prevents 
external water from penetrating into the organic EL element 
2 in the longitudinal direction. In addition, the first and 
Second inorganic insulating layerS 7 and 9 around the 
organic EL element 2 prevent penetration of external water 
into the organic EL element 2. Furthermore, the moisture 
absorbing layer 8 interposed between those portions of the 
first and Second inorganic insulating layers 7 and 9 which 
correspond to the organic EL element 2 adsorbs and holds 
the water penetrates into the organic EL element 2 in the 
longitudinal direction, thereby preventing water penetration 
into the organic EL element 2. As a consequence, it is 
possible to prevent degradation of the light emitting layers 
forming the organic EL element 2, corrosion of the cathode, 
and the like. 

0082) Accordingly, it is possible to obtain an organic EL 
display device which improves reliability and durability by 
Suppressing degradation of an organic EL element for long 
time periods by intercepting external water penetration. 

0083. In addition, since the layered structure which inter 
cepts external water can prevent the formation of an air 
layer, an organic EL display device having good heat dis 
Sipation properties can be realized. 

0084. Furthermore, the members which intercept external 
water are the first and Second inorganic insulating layerS 7 
and 9, moisture absorbing layer 8, organic resin layer 6, and 
moisture-resistant layer 4, and all these members can be 
made thin (e.g., the thickness of each of the first and Second 
inorganic insulating layers 7 and 9 is 0.1 to 5 Lim, and more 
preferably, 0.1 to 3 lum, the thickness of the moisture 
absorbing layer 8 is 0.01 to 0.5 um, the thickness of the thick 
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portion of the organic resin layer 6 is 1 to 100 um, and more 
preferably, 1 to 30 lum, and the thickness of the moisture 
resistant layer 4 is 50 to 200 um). Therefore, a thin-film 
organic EL display device Suitable as a display member of 
a portable telephone can be realized. 
0085. Note that if the water content in the organic resin 
layer is 1 wt % or less, penetration of external water into the 
organic EL element 2 can be prevented more effectively. 

EXAMPLES 

0.086 The present invention will be described in more 
detail below by way of its examples. 

Example 1 

0087. The water content of an epoxy resin Solution was 
reduced to 0.5 wt % by dehydration. One surface of a 
moisture-resistant layer having a three-layered Structure in 
which a 3 um thick Silicon oxide layer was interposed 
between two PET films was coated with the epoxy resin 
Solution to form a 30 um thick epoxy resin Solution layer. 
0088 Subsequently, a 3 um thick organic EL element was 
formed on an array Substrate, and the moisture-resistant 
layer having the epoxy resin Solution layer was pushed 
against this array Substrate including the organic EL element 
Such that the epoxy resin Solution layer was in contact with 
the array Substrate. After that, the epoxy resin Solution layer 
was thermoset at 80° C. to adhere the moisture-resistant 
layer via the epoxy resin layer, thereby manufacturing an 
organic EL display device having the structure shown in 
FIG. 1. 

Comparative Example 1 

0089 An organic EL display device was manufactured 
following the same procedure as in Example 1 except that an 
epoxy resin Solution not dehydrated and containing 2 wt % 
of water was used. 

0090. Each of the obtained organic EL display devices of 
Example 1 and Comparative Example 1 was left to Stand in 
a high ambient temperature of 60° C. and high ambient 
humidity of 90% RH for 500 hrs. After that, each organic EL 
display device was caused to emit light by applying a 
predetermined Voltage between the anode and cathode of the 
organic EL element, and the light emission State was visually 
checked. 

0.091 Consequently, no non-light-emitting region called 
a dark Spot was formed in the organic EL display device of 
Example 1. In contrast, in the organic EL display device of 
Comparative Example 1, dark Spots began to form in the 
initial Stages. After this organic EL display device was left 
to stand for 500 hrs, dark spots were formed in about 10% 
of the area. 

Example 2 

0092 First, one surface of a moisture-resistant layer 
having a three-layered Structure in which a 10 um thick 
silicon oxide layer was interposed between two PET films 
was coated with an epoxy resin Solution to form a 30-um 
thick epoxy resin Solution layer. 
0.093 Subsequently, a 3 um thick organic EL element was 
formed on an array Substrate, and a 0.1 um thick Silicon 

Apr. 1, 2004 

oxide layer (inorganic insulating layer) was formed on this 
array Substrate including the organic EL element by CVD 
method. The moisture-resistant layer having the epoxy resin 
Solution layer was then pushed against the inorganic insu 
lating layer Such that the epoxy resin Solution layer was in 
contact with the inorganic insulting layer. After that, the 
epoxy resin solution layer was thermoset at 80 C. to adhere 
the moisture-resistant layer via the epoxy resin layer, 
thereby manufacturing an organic EL display device having 
the structure shown in FIG. 2. 

0094. The obtained organic EL display device of 
Example 2 was left to Stand in a high ambient temperature 
of 60° C. and high ambient humidity of 90% RH for 500 hrs 
the same as Example 1. After that, the organic EL display 
device was caused to emit light by applying a predetermined 
Voltage between the anode and cathode of the organic EL 
element, and the light emission State was visually checked. 
AS a consequence, no non-light-emitting region called a 
dark Spot was formed. 

Example 3 

0095 First, one surface of a moisture-resistant layer 
having a three-layered Structure in which a 3 um thick 
silicon oxide layer was interposed between two PET films 
was coated with an epoxy resin Solution to form a 10 um 
thick epoxy resin Solution layer. 
0096 Subsequently, a 3 um thick organic EL element was 
formed on an array Substrate, and a 0.1 um thick Silicon 
oxide layer (first inorganic insulating layer) was formed on 
this array Substrate including the organic EL element by 
CVD method. A 0.1 um thick moisture absorbing layer made 
of calcium oxide was formed by Sputtering on that portion 
of the first inorganic insulating layer, which corresponded to 
the organic EL element. After that, a 0.1 um thick Silicon 
oxide layer (Second inorganic insulating layer) was formed 
on the first inorganic insulating layer including the moisture 
absorbing layer by CVD method. The moisture-resistant 
layer having the epoxy resin Solution layer was pushed 
against the Second inorganic insulating layer Such that the 
epoxy resin Solution layer was in contact with the Second 
inorganic insulting layer. Then, the epoxy resin Solution 
layer was thermoset at 80° C. to adhere the moisture 
resistant layer via the epoxy resin layer, thereby manufac 
turing an organic EL display device having the Structure 
shown in FIG. 3. 

0097. The obtained organic EL display device of 
Example 3 was left to Stand in a high ambient temperature 
of 60° C. and high ambient humidity of 90% RH for 500 hrs 
the same as Example 1. After that, the organic EL display 
device was caused to emit light by applying a predetermined 
Voltage between the anode and cathode of the organic EL 
element, and the light emission State was visually checked. 
AS a consequence, no non-light-emitting region called a 
dark Spot was formed. 
0098. Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the Specific 
details and representative embodiments shown and 
described herein. Accordingly, various modifications may be 
made without departing from the Spirit or Scope of the 
general inventive concept as defined by the appended claims 
and their equivalents. 
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What is claimed is: 
1. An organic electroluminescent display device compris 

ing: 
an array Substrate; 
an organic electroluminescent element formed on the 

array Substrate and having a transparent anode, a hole 
transporting layer, a light emitting layer, and a cathode, 

an epoxy resin layer So formed as to cover the organic 
electroluminescent element and containing not more 
than 1 wt % of water, and 

a moisture-resistant layer formed on the epoxy resin layer. 
2. A device according to claim 1, wherein the moisture 

resistant layer is a laminated film in which not less than one 
layer of at least one inorganic oxide Selected from the group 
consisting of Silicon oxide and aluminum oxide, or at least 
one inorganic nitride Selected from the group consisting of 
Silicon nitride and aluminum nitride, is Stacked on a base 
film made of plastic, a laminated film formed by depositing 
a metal on a base film made of plastic, or a metal foil. 

3. A device according to claim 2, wherein the moisture 
resistant layer has a three-layered Structure in which a 
Silicon oxide layer is interposed between two base films. 

4. A device according to claim 1, wherein the moisture 
resistant film has a thickness of 50 to 200 um. 

5. An organic electroluminescent display device compris 
Ing: 

an array Substrate; 
an organic electroluminescent element formed on the 

array Substrate and having a transparent anode, a hole 
transporting layer, a light emitting layer, and a cathode, 

an inorganic insulating layer So formed as to cover an 
outer circumferential Surface of the organic electrolu 
minescent element; 

an organic resin layer So formed as to cover at least the 
organic electroluminescent element which is covered 
with the inorganic insulating layer; and 

a moisture-resistant layer formed on the organic resin 
layer. 

6. A device according to claim 5, wherein the inorganic 
insulating layer is a layer of at least one inorganic oxide 
Selected from the group consisting of Silicon oxide and 
aluminum oxide, or a layer of a least one inorganic nitride 
Selected from the group consisting of Silicon nitride and 
aluminum nitride. 

7. A device according to claim 5, wherein the inorganic 
insulating layer has a thickness of 0.1 to 5 um. 

8. A device according to claim 5, wherein the moisture 
resistant layer is a laminated film in which not less than one 
layer of at least one inorganic oxide Selected from the group 
consisting of Silicon oxide and aluminum oxide, or at least 
one inorganic nitride Selected from the group consisting of 
Silicon nitride and aluminum nitride, is Stacked on a base 
film made of plastic, a laminated film formed by depositing 
a metal on a base film made of plastic, or a metal foil. 
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9. A device according to claim 8, wherein the moisture 
resistant layer has a three-layered Structure in which a 
Silicon oxide layer is interposed between two base films. 

10. A device according to claim 5, wherein the moisture 
resistant film has a thickness of 50 to 200 um. 

11. An organic electroluminescent display device com 
prising: 

an array Substrate; 
an organic electroluminescent element formed on the 

array Substrate and having a transparent anode, a hole 
transporting layer, a light emitting layer, and a cathode, 

a first inorganic insulating layer So formed as to cover at 
least an outer circumferential Surface of the organic 
electroluminescent element; 

a moisture absorbing layer formed on the first inorganic 
insulating layer So as to oppose the organic electrolu 
minescent element; 

a Second inorganic insulating layer formed on at least the 
first inorganic insulating layer So as to cover a Sur 
rounding Surface of the moisture absorbing layer; 

an organic resin layer So formed as to cover at least the 
organic electroluminescent element which is covered 
with the first and Second inorganic insulating layers, 
and 

a moisture-resistant layer formed on the organic resin 
layer. 

12. A device according to claim 11, wherein each of the 
first and Second inorganic insulating layerS is a layer of at 
least one inorganic oxide Selected from the group consisting 
of Silicon oxide and aluminum oxide, or a layer of at least 
one inorganic nitride Selected from the group consisting of 
Silicon nitride and aluminum nitride. 

13. A device according to claim 11, where each of the first 
and Second inorganic insulating layerS has a thickness of 0.1 
to 5um. 

14. A device according to claim 11, wherein the moisture 
absorbing layer is at least one layer Selected from the group 
consisting of calcium, barium, oxides of calcium and 
barium, Silica gel, and polyvinyl alcohol. 

15. A device according to claim 11, wherein the moisture 
absorbing layer has a thickness of 0.01 to 0.5 lim. 

16. A device according to claim 11, wherein the moisture 
resistant layer is a laminated film in which not less than one 
layer of at least one inorganic oxide Selected from the group 
consisting of Silicon oxide and aluminum oxide, or at least 
one inorganic nitride Selected from the group consisting of 
Silicon nitride and aluminum nitride, is Stacked on a base 
film made of plastic, a laminated film formed by depositing 
a metal on a base film made of plastic, or a metal foil. 

17. A device according to claim 16, wherein the moisture 
resistant layer has a three-layered Structure in which a 
Silicon oxide layer is interposed between two base films. 

18. A device according to claim 11, wherein the moisture 
resistant film has a thickness of 50 to 200 um. 
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