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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a member for
electroluminescent (EL, hereafter) devices for removing
a predetermined gas component in an EL device and to
an EL device containing the same.

BACKGROUKD OF THE INVENTION

[0002] EL devices have been conventionally used as
a light emitter in a display or a light emitting element of
various apparatuses such as mobile apparatuses. How-
ever, EL devices have a disadvantage that the luminous
performance, such as luminance and luminous uniform-
ity, substantially degrades with aging for certain period
of time or under a high temperature. Such degradation
in luminous performance has been found to be caused
by non-luminous portions (dark spots) formed by the
moisture adsorbed on the surface of the components
and the constituting materials and by the moisture, ox-
ygen, and organic gases introduced from the outside.
[0003] Thus, in order to eliminate the cause of the
degradation in luminous performance (occurrence of
the dark spots) , an EL device has been proposed in JP-
A-9-148066 (The term "JP-A" as used herein means an
"unexamined published Japanese patent application").
The EL device comprises drying means which chemi-
cally adsorbs the moisture and is composed of a com-
pound remaining solid even after the adsorption. The
drying means is made by solidifying an appropriate com-
pound and then fixed within the EL device.

[0004] However, the above-mentioned EL device
needs the process of solidifying the compound for the
drying means, and hence requires time and equipment
for the solidification. This causes a problem of a higher
production cost.

SUMMARY OF THE INVENTION

[0005] The present invention has been devised con-
sidering such a situation. An object of the present inven-
tion is to provide a member for EL devices reducing the
cost of EL device production and an EL device contain-
ing the same.

[0006] In order to achieve the above-mentioned ob-
ject, a first aspect of the present invention is a member
for EL devices, comprising: a removing agent for remov-
ing a predetermined gas component; and an adhesion
member fixed to the removing agent. And, a second as-
pect of the present invention is an EL device containing
the member for EL devices.

[0007] Thatis, amember for EL devices of the present
invention comprises: a removing agent for removing a
predetermined gas component; and an adhesion mem-
ber fixed to the removing agent and for adhering the re-
moving agent onto the inner surface of an EL device.
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Because of this simple structure comprising a removing
agent and an adhesion member, the member for EL de-
vices permits easy fabrication thereof. Accordingly, the
production cost of a member for EL devices is reduced,
and so is the production cost of an EL device.

[0008] In case that a member for EL devices of the
present invention comprises a sheet member having a
gas permeable portion covering the removing agent, the
removing agent can be covered between the sheet
member and the adhesion member.

[0009] In case that the gas permeable portion of a
member for EL devices of the present invention is com-
posed of a porous material of polytetrafluoroethylene
(PTFE, hereafter), because of the good heat resistance
of this material, the EL device can be used stably even
in a heating environment.

[0010] In case that the gas permeable portion of a
member for EL devices of the present invention is com-
posed of a porous material of a polymer having a crystal
structure, the polymer having the crystal structure per-
mits an easy control of the pore size of the porous ma-
terial, thereby permitting an easy control of the perform-
ance of removing the predetermined gas component
within the EL device.

[0011] In case that the gas permeable portion of a
member for EL devices of the present invention is com-
posed of a porous material of a thermoplastic resin, the
good processability of the thermoplastic resin permits
an easy processing of the gas permeable portion.
[0012] In case that the thermoplastic resin of a mem-
ber for EL devices of the present invention is a polyolefin
resin, the polyolefin resin permits an easy control of the
pore size of the porous material, thereby permitting an
easy control of the performance of removing the prede-
termined gas component within the EL device. Further,
the low cost of the polyolefin resin reduces the produc-
tion cost of the EL device. Furthermore, such a material
is easily recyclable, and hence the amount of waste can
be reduced by recycling after the use.

[0013] Incase thatthe adhesion member of amember
for EL devices of the present invention has the modulus
of elasticity within the range of from 1x103 to 1x1010
Pa at 25°C, because of the sufficient flexibility, the ad-
hesion is also sufficient within the temperature range in
which the EL device is used.

[0014] In case that a member for EL devices of the
present invention has the modulus of elasticity of 1 MPa
or higher at 25°C, because of the sufficient rigidity of the
member for EL devices, the workability during the fixing
of the member for EL devices increases, which permits
the automated production of the EL devices. In particu-
lar, the modulus of elasticity is preferably set to be within
the range of from 1 MPa to 1 X 106 MPa for a substantial
improvement of the workability. However, this upper limit
of modulus of elasticity is an example and not restrictive.
[0015] From the viewpoint of handling and the like, a
member for EL devices of the present invention has a
thickness of 5 mm or less, preferably within the range
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of from 5 um to 5 mm, more preferably within the range
of from 50 um to 3 mm. However, these lower limits of
thickness are examples and not restrictive.

[0016] Inan EL device using a member for EL devices
of the present invention, the member for EL devices has
a simple structure comprising a removing agent and an
adhesion member, and hence can be easily adhered on-
to the inner surface of the EL device, thereby reducing
the production cost of the EL device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a diagram showing a first embodiment of
a member for EL devices of the present invention
and an EL device containing the same.

FIG. 2 is a diagram showing the method of fabricat-
ing the member for EL devices.

FIG. 3 is a diagram of the method of fabrication,
viewed from above.

FIG. 4 is a diagram showing a second embodiment
of amember for EL devices of the presentinvention.
FIG. 5 is a diagram showing a third embodiment of
a member for EL devices of the present invention.
FIG. 6 is a diagram showing the third embodiment
of a member for EL devices, viewed from below.
FIG. 7 is a diagram showing a fourth embodiment
of amember for EL devices of the presentinvention.
FIG. 8 is a diagram showing a fifth embodiment of
a member for EL devices of the present invention.
FIG. 9 is a diagram showing a sixth embodiment of
a member for EL devices of the present invention.

Description of the Reference Numerals
[0018]

8 Removing agent
11 Adhesion member

DETAILED DESCRIPTION OF THE INVENTION

[0019] The embodiments of the present invention are
described below in detail with reference to the drawings.
[0020] FIG. 1 shows a first embodiment of a member
for EL devices of the present invention and an EL device
containing the same. The EL device of the embodiment
is an organic EL device, in which a front substrate 1 and
a backing substrate 2 are opposed to each other and
sealed with a sealant 3. On the upper surface of a dish-
shaped recess of the front substrate 1, an anode 4, an
organic light emitting layer 5, and a cathode 6 are se-
quentially superimposed to form a laminate 7. On the
lower surface (inner surface) of a dish-shaped recess of
the backing substrate 2, a member for EL devices is
fixed for removing a predetermined gas component. The
member for EL devices comprises: a plate-shaped re-
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moving agent 8 for removing a predetermined gas com-
ponent; and an adhesion member 11 adhered and fixed
to the removing agent 8; and is adhered to the backing
substrate 2 by the adhesion member 11. Further, the ad-
hesion member 11 is a three-layer laminate comprising
a substrate layer 12 inside thereof (that is, the substrate
layer 12 is sandwiched between two adhesive layers
13).

[0021] In detail, the adhesive of the adhesive layers
13 constituting the adhesion member 11 is not restricted
to a specific adhesive, and may be a pressure-sensitive
adhesive, a hot melt adhesive, an ultraviolet cured ad-
hesive, a radiation cured adhesive, a heat cured adhe-
sive, a moisture cured adhesive, a two-part adhesive, a
cold-setting adhesive, or the like . When a pressure-
sensitive adhesive is used, a silicone material, an acrylic
material, and a rubber material are preferable.

[0022] The substrate layer 12 is composed of a sub-
strate of a thermoplastic plastic film, a thermosetting
plastic film, a metallic foil, a net, a nonwoven fabric, and
the like.

[0023] Theremoving agent 8 is not restricted to a spe-
cific agent, and may be a compound generally used as
an adsorbent, a desiccating agent (drying agent) , a de-
oxidizing agent (oxygen absorbing agent) , or the like.
In particular, it is preferable for the compound of the re-
moving agent 8 to remove at least one component se-
lected from the group consisting of moisture, oxygen,
and organic vapors. Further, the drying agent may be a
compound physically adsorbing moisture or a com-
pound chemically reacting with moisture. Such com-
pounds includes silica gel, molecular sieves (zeolite and
the like), active alumna, alkaline metal oxides, alkaline
earth metal oxides, sulfates, metal halides, perchloric
acid, organic compounds, carbonates, diphosphorus
pentaoxide, calcium hydroxide, aluminum lithium hy-
droxide, active metals. In particular, silica gel adsorbing
cobalt ions shows a blue color in the anhydrous state
and a pink color after moisture adsorption, thereby per-
mitting an easy determination of the state of moisture
adsorption. The deoxidizing agent may be activated car-
bon, silica gel, molecular sieve, magnesium oxide, iron
oxide, or the like. The organic-gas adsorbent may be
activated carbon, silica gel, molecular sieve, or the like.
Further, the removing agent 8 may be a mixed combi-
nation of a plurality of the compounds listed above.
[0024] The memberfor EL devices is fabricated as fol-
lows and then fixed within an EL device. That is, as
shown in FIG.s 2 and 3, an adhesion member 11 is se-
quentially formed in a predetermined shape on a long
separator 14. After that, a removing agent 8 described
above is adhered and fixed onto the adhesion member
11. As such, a member for EL devices is fabricated on
the separator 14. Then, an automatic assembling ma-
chine picks up the member for EL devices from the sep-
arator 14, and then adheres it onto the backing substrate
2, thereby fixing it on the EL device.

[0025] As such, in accordance with the present em-
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bodiment, a member for EL devices has a simple struc-
ture comprising the removing agent 8 and the adhesion
member 11, thereby permitting easy fabrication thereof.
Accordingly, the production cost of the member for EL
devices is reduced. Further, since the member for EL
devices is fixed by a simple work of adhering, the pro-
duction cost of the EL device is also reduced.

[0026] The adhesion member 11 has the substrate
layer 12 inside thereof, which permits the higher modu-
lus of elasticity of the adhesion member 11. Thus, the
member for EL devices can be easily picked up from the
separator 14, whereby an automatic assembling ma-
chine can be used for the picking up and the subsequent
adhering onto the backing substrate 2. As such, using
the members for EL devices of the present embodiment,
the production of EL devices can be automated and
hence speeded up, whereby the production cost of EL
devices can be reduced.

[0027] FIG.4 shows a second embodiment of a mem-
ber for EL devices of the present invention. In the
present embodiment, in addition to the first embodi-
ment, a sheet member 10 comprising a gas permeable
portion 10a having a gas permeability covers the remov-
ing agent 8, and is adhered to the adhesion member 11
in the periphery thereof. In the other points, the present
embodiment is the same as the first embodiment. Ac-
cordingly, the same numeral is designated to an equiv-
alent part.

[0028] In detail, the gas permeable portion 10a of the
sheet member 10 is not restricted to a specific material
as long as the material has a gas permeability (including
a moisture permeability). However, a preferable materi-
al is a porous material of PTFE, a porous material of a
polymer having a crystal structure, a porous material of
a thermoplastic resin, or the like. In case that a low gas
permeability is sufficient, non-porous material of these
substances may be used as the gas permeable portion
10a. Further, the gas permeable portion 10a may be
composed of a mixture of a plurality of the porous ma-
terial substances listed above, and also may be com-
posed of a laminate having a multi-layer structure or a
combination of the porous materials listed above. The
thickness and the porosity of the gas permeable portion
10a are generally from 1 to 5,000 um and from 2 to 98%,
respectively, and preferably from 3 to 4,000 um and from
10t0 95 %, respectively, but not restricted. The pore size
of the gas permeable portion 10ais preferably from 0.01
to 100 um, and particularly preferably from 0.03 to 50
um, but not restricted as long as the pore size is suffi-
ciently small to prevent the removing agent 8 from es-
caping. In particular, in case that the sheet member 10
possibly contacts to the cathode 6 of the EL device, the
sheet member 10 preferably serves as a cushion. In
case that the gas permeable portion 10a is composed
of a porous material of PTFE, the thickness thereof is
preferably 3 um or greater, and particularly preferably
from 3 to 4,000 um, for the purpose of increasing the
modulus of elasticity. The polymer having a crystal
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structure and the thermoplastic resin are preferably a
polyolefin resin, such as polyethylene, polypropylene,
polyethylene terephthalate, polybutylene terephthalate,
poly-4-methylpentene-1, and poly-1-butene, or poly-
fluorovinylidene. These polyolefin resins may be used
as a single compound or a mixture thereof. Further, the
gas permeable portion 10a may be composed of a lam-
inate of these materials.

[0029] The member for EL devices of the present in-
vention shown in FIG. 4 is fabricated as follows and then
fixed within an EL device. That is, similarly to the first
embodiment, an adhesion member 11 is sequentially
formed in a predetermined shape on a long separator
14. Then, a removing agent 8 is adhered and fixed onto
the adhesion member 11. After that, a sheet member 10
is placed on the adhesion member 11 so as to cover the
removing agent 8, and then is adhered in the periphery.
As such, a plurality of members for EL devices are fab-
ricated on the separator 14. After that, an automatic as-
sembling machine picks up a member for EL devices
from the separator 14, and then adheres it in the recess
of the backing substrate 2, thereby fixing it on the EL
device.

[0030] Also in the second embodiment, an operation
and an effect similar to those of the first embodiment are
achieved.

[0031] Inthe second embodiment, the sheet member
10 comprising a gas permeable portion 10a having a
gas permeability is adhered onto the adhesion member
11 so as to cover the removing agent 8. Accordingly,
even an unsolidified removing agent 8 can be used.
[0032] Here, the unsolidified removing agent 8 is pre-
vented from spreading because of the covering by the
sheet member 10, whereby an adverse influence of the
removing agent 8 onto the EL device is suppressed.
[0033] In particular, in case that the gas permeable
portion 10ais composed of the porous material of PTFE,
because of the good heat resistance of this material, the
EL device can be used stably even in a heating environ-
ment.

[0034] In case that the gas permeable portion 10a is
composed of a porous material of the polymer having a
crystal structure, the polymer having the crystal struc-
ture permits an easy control of the pore size of the po-
rous material, thereby permitting an easy control of the
performance of removing the predetermined gas com-
ponent within the EL device.

[0035] In case that the gas permeable portion 10a is
composed of a porous material of the thermoplastic res-
in, the good processability of the thermoplastic resin
permits an easy processing of the gas permeable por-
tion 10a. In particular, in case that the thermoplastic res-
in is a polyolefin resin, the polyolefin resin permits an
easy control of the pore size of the porous material,
thereby permitting an easy control of the performance
of removing the predetermined gas component within
the EL device. Further, the low cost of the polyolefin res-
in reduces the production cost of the EL device. Further-
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more, such a material is easily recyclable, and hence
the amount of waste can be reduced by recycling after
the use.

[0036] FIG.s 5 and 6 show a third embodiment of a
member for EL devices of the present invention. In the
present embodiment, the shape of the removing agent
8 of the first embodiment is changed to be a rectangular
ring. In the other points, the present embodiment is the
same as the first embodiment. Accordingly, the same
numeral is designated to an equivalent part.

[0037] Alsointhe third embodiment, an operation and
an effect similar to those of the first embodiment are
achieved.

[0038] FIG. 7 shows a fourth embodiment of a mem-
ber for EL devices of the present invention. In an adhe-
sion member 21 of the present embodiment, an adhe-
sive layer 22 corresponding to one adhesive layer 13
adhering the sheet member 10 in the adhesion member
11 of the second embodiment is formed in the periphery
of a substrate layer 12. Then, a removing agent 8 is
clamped and fixed between a sheet member 10 and the
substrate layer 12. In the other points, the present em-
bodiment is the same as the second embodiment. Ac-
cordingly, the same numeral is designated to an equiv-
alent part.

[0039] Also in the fourth embodiment, an operation
and an effect similar to those of the second embodiment
are achieved.

[0040] FIG. 8 shows a fifth embodiment of a member
for EL devices of the present invention. In the present
embodiment, an adhesion member 25 is composed of
one adhesive layer 13 of the second embodiment, with-
out a substrate layer inside. In the other points, the
present embodiment is the same as the second embod-
iment. Accordingly, the same numeral is designated to
an equivalent part.

[0041] FIG. 9 shows a sixth embodiment of a member
for EL devices of the present invention. In the present
embodiment, the central portion of a sheet member 31
is composed of a gas permeable portion 10a similar to
that of the second embodiment, and the outside of the
gas permeable portion 10a is composed of a non-po-
rous material 32. The non-porous material 32 is com-
posed of a plastic, a metallic film, or the like. The gas
permeable portion 10a and the non-porous material 32
may be junctioned with adhesive. In case that the non-
porous material 32 is composed of a thermoplastic resin
or the like, thermal fusion bonding can be used for the
junction. In the other points, the present embodiment is
the same as the second embodiment. Accordingly, the
same numeral is designated to an equivalent part.
[0042] InsuchamemberforEL devices, the arearatio
between the gas permeable portion 10a and the non-
porous material 32 can be changed, whereby the
strength of the sheet member and the permeability of
the gas component can be controlled in a wider range
than controlled by altering only the gas permeable por-
tion 10a. The strength of the sheet member 31 can af-
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fects the improvement of the pick-up rate from the sep-
arator 14, and the control of the permeability of the gas
component can affects the control of the process speed
of the gas component. Further, an operation and an ef-
fect similar to those of the second embodiment are
achieved.

[0043] Ineach above-mentioned embodiment, on the
upper surface of a dish-shaped recess of the front sub-
strate 1, an anode 4, an organic light emitting layer 5,
and a cathode 6 are sequentially superimposed to form
a laminate 7. However, in addition to these layers, an
electron-transporting layer, a hole-transporting layer, a
hole-injecting layer, and the like may be formed. Further,
a plurality of these layers may be formed.

[0044] The inner space of the EL device may contain
a sealed gas, and may be in vacuum.

[0045] The method of fabricating the porous material
of a thermoplastic resin is not restricted to a specific
method, and may be a method in which an extruded film
is stretched, a method in which a resin solved in a good
solvent is deposited in a poor solvent, a method in which
a porous product molded by pressing a granular resin
is machined to form a film, and the like.

[0046] As such, a member for EL devices of the
present invention comprises: a removing agent for re-
moving a predetermined gas component; and an adhe-
sion member fixed to the removing agent and for adher-
ing the removing agent onto the inner surface of an EL
device. Because of this simple structure comprising a
removing agent and an adhesion member, the member
for EL devices permits easy fabrication thereof. Accord-
ingly, the production cost of a member for EL devices is
reduced, and so is the production cost of an EL device.
[0047] In case that a member for EL devices of the
present invention comprises a sheet member having a
gas permeable portion covering the removing agent, the
removing agent can be covered between the sheet
member and the adhesion member.

[0048] In case that the gas permeable portion of a
member for EL devices of the present invention is com-
posed of a porous material of a polymer having a crystal
structure, the polymer having the crystal structure per-
mits an easy control of the pore size of the porous ma-
terial, thereby permitting an easy control of the perform-
ance of removing the predetermined gas component
within the EL device. Further, in case that the gas per-
meable portion is composed of a porous material of a
thermoplastic resin, the good processability of the ther-
moplastic resin permits an easy processing of the gas
permeable portion. Furthermore, in case that the ther-
moplastic resin is a polyolefin resin, the polyolefin resin
permits an easy control of the pore size of the porous
material. In addition, the low cost of the polyolefin resin
reduces the production cost of the EL device. Further,
such a material is easily recyclable, and hence the
amount of waste can be reduced by recycling after the
use.

[0049] Incase thatthe adhesion member of amember
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for EL devices of the present invention has the modulus
of elasticity within the range of from 1x103 to 1x1010
Pa at 25°C, because of the sufficient flexibility, the suf-
ficient adhesion is maintained within the temperature
range in which the EL device is used.

[0050] In case that a member for EL devices of the
present invention has the modulus of elasticity of 1 MPa
or higher at 25°C, because of the sufficient rigidity of the
member for EL devices, a plurality of members for EL
devices can be fabricated on a long separator, and the
members for EL devices can be easily picked up from
the separator without deformation. This permits the au-
tomated production of EL devices. Accordingly, the re-
duction of the time and the cost of the production of EL
devices is achieved.

[0051] In case that a member for EL devices of the
present invention has a thickness of 5 mm or less, the
member for EL devices is easily handled.

[0052] Inan EL device using a member for EL devices
of the present invention, the member for EL devices has
a simple structure comprising a removing agent and an
adhesion member, and hence can be easily adhered on-
to the inner surface of the EL device, thereby reducing
the production cost of EL devices.

[0053] While the invention has been described in de-
tail and with reference to specific embodiments thereof,
it will be apparent to one skilled in the art that various
changes and modifications can be made therein without
departing from the spirit and scope thereof.

Claims

1. A member for electroluminescent devices, compris-
ing: aremoving agent for removing a predetermined
gas component; and an adhesion member fixed to
the removing agent.

2. The member for electroluminescent devices as
claimed in Claim 1, comprising a sheet member
having a gas permeable portion covering said re-
moving agent.

3. The member for electroluminescent devices as
claimed in Claim 2, said gas permeable portion be-
ing composed of a porous material of polytetrafluor-
oethylene.

4. The member for electroluminescent devices as
claimed in Claim 2, said gas permeable portion be-
ing composed of a porous material of a polymer
having a crystal structure.

5. The member for electroluminescent devices as
claimed in Claim 2, said gas permeable portion be-
ing composed of a porous material of a thermoplas-
tic resin.
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10.

The member for electroluminescent devices as
claimed in Claim 5, said thermoplastic resin being
a polyolefin resin.

The member for electroluminescent devices as
claimed in Claim 1, said adhesion member having
the modulus of elasticity within the range of from
1x103 to 1x1010 Pa at 25°C.

The member for electroluminescent devices as
claimed in Claim 7, the modulus of elasticity thereof
being 1 MPa or higher at 25°C.

The member for electroluminescent devices as
claimed in Claim 1, the thickness thereof being 5
mm or less.

An electroluminescent device containing a member
for electroluminescent devices comprising a remov-
ing agent for removing a predetermined gas com-
ponent and an adhesion member fixed to the re-
moving agent.
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