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7) ABSTRACT

The present invention discloses an organic electrolumines-
cent display device and a display apparatus comprising a
substrate, an organic electroluminescent pixel array disposed
on the substrate, and a package film coated on an outside of
the organic electroluminescent pixel array. The organic elec-
troluminescent display device further comprises an optical
film laminate body at a light output side thereof; and the
optical film laminate body is a preformed integral component
including a plurality of functional film layers. Since the opti-
cal film laminate body including the plurality of functional
film layers can be bonded on organic electroluminescent dis-
play device by a single film-bonding process, it simplifies the
manufacturing process, decreases the cost, reduces the thick-
ness, and improves the flexibility of the organic electrolumi-
nescent display device. In addition, the present invention also
discloses a display apparatus comprising the organic elec-
troluminescent display device.
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ORGANIC ELECTROLUMINESCENT
DISPLAY DEVICE AND DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This Application is a Section 371 National Stage
Application of International Application No. PCT/CN2014/
077620, filed 16 May 2014, which has not yet published,
which claims priority to Chinese Application 201310667653.
0, filed Dec. 10, 2013, in Chinese, the contents of which are
hereby incorporated by reference in their entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a display technical
field, more particularly, relates to an organic electrolumines-
cent display device and a display apparatus.

[0004] 2. Description of the Related Art

[0005] Generally, an organic electroluminescent display
device (OLED), compared with a traditional liquid crystal
display device (LCD), possesses many advantages, such as,
fast response, wide color gamut, ultra-thin thickness, flexibil-
ity, and so on. Thereby, the organic electroluminescent dis-
play device has gradually become a current main trend in
display field.

[0006] The organic electroluminescent display device
mainly comprises a substrate and an organic electrolumines-
cent pixel array disposed on the substrate. Each of the organic
electroluminescent pixel arrays includes an anode, a cathode
opposite to the anode, and a light-emitting layer disposed
between the anode and the cathode. When electrons in the
cathode and electron holes in the anode are combined in the
light-emitting layer, an organic material in the light-emitting
layer is excited to emit a light. In this way, the organic elec-
troluminescent display device emits the light. Unfortunately,
in the organic electroluminescent display device, the organic
material in the light-emitting layer and an active metal form-
ing the cathode both are extremely sensitive to moisture and
oxygen. Thereby, the organic electroluminescent display
device must be packaged more reliably than other display
devices. If the organic electroluminescent display device is
not reliably packaged, the moisture and oxygen in the sur-
rounding environment penetrate into the display device. As a
result, the cathode metal is oxidized, and the organic material
of the light-emitting layer is deteriorated. In this case, it
shortens the service lifetime of the organic electrolumines-
cent display device, or directly causes a fatal damage and
affects the use of the organic electroluminescent display
device.

[0007] Currently, the medium and small size of organic
electroluminescent display device is often packaged by a
glass cover, and the flexible or large sized organic electrolu-
minescent display device is simply packaged by a thin film,
and then covered by a waterproof and anti-oxygen film. Fur-
thermore, in order to ensure the display contrast and visibility,
a circular polarizer film may be bonded on the waterproof
oxygen film to prevent the ambient light from being reflected
by the organic electroluminescent display device. In addition,
as for a touch organic electroluminescent display device, it
may also need to dispose a touch control film between the
waterproof oxygen film and the circular polarizer film. FIG. 1
shows the illustrative structure of a touch organic electrolu-
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minescent display device. As shown in FIG. 1, the touch
organic electroluminescent display device comprises a sub-
strate 1, an organic electroluminescent pixel array 2, a pack-
age film 3, a waterproof oxygen film 4, a touch control film 5
and a circular polarizer film 6.

[0008] As described above, the current packaging for the
flexible or large sized organic electroluminescent display
device may comprise bonding films three times, which will
cause the packaging process complicated and increase the
cost. Furthermore, bonding films three times may increase the
thickness of the flexible organic electroluminescent display
device, leading to a problem that the organic electrolumines-
cent display device cannot be easily curved.

SUMMARY OF THE INVENTION

[0009] Thepresentinvention has been made to overcome or
alleviate at least one aspect of the above mentioned disadvan-
tages.

[0010] In order to solve the above problems, that the pack-

aging process is very complicated, that the cost is high, and
that the organic electroluminescent display device cannot be
easily curved, caused by bonding films three times in the prior
art. According to an object of the present invention, there is
provided an organic electroluminescent display device and a
display apparatus with simple manufacturing process and low
cost as well as excellent flexibility.

[0011] According to an aspect of the present invention,
there is provided an organic electroluminescent display
device, comprising: a substrate; an organic electrolumines-
cent pixel array disposed on the substrate; and a package film
coated on an outside of the organic electroluminescent pixel
array, wherein the organic electroluminescent display device
further comprises an optical film laminate body at a light
output side thereof; and wherein the optical film laminate
body is a preformed integral component including a plurality
of functional film layers.

[0012] According to an exemplary embodiment of the
present invention, the optical film laminate body comprising:
a circular polarizer film layer; a protective film layer located
at a light input side of the circular polarizer film layer; and a
bonding layer located at a light output side of the circular
polarizer film layer.

[0013] According to another exemplary embodiment of the
present invention, the optical film laminate body further com-
prising: a first waterproof and anti-oxidation film layer dis-
posed between the light output side of the circular polarizer
film layer and the bonding layer; and/or a second waterproof
and anti-oxidation film layer disposed between the light input
side of the circular polarizer film layer and the protective film
layer.

[0014] According to another exemplary embodiment of the
present invention, the optical film laminate body further com-
prising: a touch control film layer disposed between the light
output side of the circular polarizer film layer and the bonding
layer or between the light input side of the circular polarizer
film layer and the protective film layer.

[0015] According to another exemplary embodiment of the
present invention, the bonding layer is bonded on the light
output side of the organic electroluminescent display device.
[0016] According to another exemplary embodiment of the
present invention, the circular polarizer film layer comprises
a phase difference film layer, a polarizing functional film
layer and a support film layer that are laminated sequentially;
and the phase difference film layer forms the light output side
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of the circular polarizer film layer, the support film layer
forms the light input side of the circular polarizer film layer,
and the polarizing functional film layer is located between the
phase difference film layer and the support film layer.
[0017] According to another exemplary embodiment of the
present invention, the polarizing functional film layer is made
of polyvinyl alcohol or carbon nanotubes.

[0018] According to another exemplary embodiment of the
present invention, the circular polarizer film layer comprises
a phase difference film layer and a polarizing functional film
layer; and the phase difference film layer forms the light
output side of the circular polarizer film layer, and the polar-
izing functional film layer forms the light input side of the
circular polarizer film layer.

[0019] According to another exemplary embodiment of the
present invention, the polarizing functional film layer is made
of carbon nanotubes.

[0020] According to another exemplary embodiment of the
present invention, the touch control film layer is made of
carbon nanotubes.

[0021] According to another exemplary embodiment of the
present invention, the touch control film layer is disposed
between the light input side of the circular polarizer film layer
and the protective film layer; and the circular polarizer film
layer is configured to be a phase difference film layer.
[0022] According to another exemplary embodiment of the
present invention, the package film is located at the light
output side of the organic electroluminescent display device,
and the substrate is located at the light input side of the
organic electroluminescent display device; and the optical
film laminate body is disposed on an outside surface of the
package film.

[0023] According to another exemplary embodiment of the
present invention, the package film is located at the light input
side of the organic electroluminescent display device, and the
substrate is located at the light output side of the organic
electroluminescent display device; and the optical film lami-
nate body is disposed on an outside surface of the substrate.
[0024] According to another aspect of the present inven-
tion, there is provided a method of manufacturing an organic
electroluminescent display device, comprising steps of:
[0025] preforming an optical film laminate body including
a plurality of functional film layers; and

[0026] bonding the optical film laminate body on a light
output side of an organic electroluminescent pixel array of the
organic electroluminescent display device.

[0027] According to an exemplary embodiment of the
present invention, the optical film laminate body comprising:
a circular polarizer film layer comprising a phase difference
film layer, a polarizing functional film layer and a support film
layer that are laminated sequentially; a protective film layer
located at a light input side of the circular polarizer film layer;
and a waterproof and anti-oxidation film layer, a bonding
layer and a touch control film layer located at a light output
side of the circular polarizer film layer.

[0028] According to another exemplary embodiment of the
present invention, said preforming an optical film laminate
body including a plurality of functional film layers compris-
ing: bonding a phase difference film layer, a polarizing func-
tional film layerand a support film layer together, wherein the
polarizing functional film layer is disposed between the phase
difference film layer and the support film layer; depositing a
waterproof and anti-oxidation film layer on an outside of the
phase difference film layer, and forming a bonding layer on
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the waterproof and anti-oxidation film layer by pouring an
adhesive on the waterproof and anti-oxidation film layer; and
bonding a touch control film layer on the support film layer,
and bonding a protective film layer on an outside of the touch
control film layer.

[0029] According to another exemplary embodiment of the
present invention, the above method further comprising:
soaking and tensing the phase difference film layer, the polar-
izing functional film layer and the support film layer, respec-
tively, before bonding them together.

[0030] According to another exemplary embodiment of the
present invention, a peelable layer is bonded on the bonding
layer after forming the bonding layer; and the peelable layer
is removed from the bonding layer to expose the bonding
layer before bonding the optical film laminate body.

[0031] According to another exemplary embodiment of the
present invention, the polarizing functional film layer is made
of polyvinyl alcohol or carbon nanotubes.

[0032] According to another aspect of the present inven-
tion, there is provided a display apparatus comprising the
organic electroluminescent display device according to any
one of the above embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1is an illustrative structure view of an organic
electroluminescent display device in prior art;

[0034] FIG. 2a and FIG. 2b each shows an illustrative struc-
ture view of an organic electroluminescent display device
according to an exemplary embodiment of the present inven-
tion;

[0035] FIG. 3a to FIG. 3g each shows an illustrative struc-
ture view of an optical film laminate body according to an
exemplary embodiment of the present invention; and

[0036] FIG. 4 shows a roll-to-roll manner in a method of
manufacturing an optical film laminate body according to an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

[0037] Exemplary embodiments of the present disclosure
will be described hereinafter in detail with reference to the
attached drawings, wherein the like reference numerals refer
to the like elements. The present disclosure may, however, be
embodied in many different forms and should not be con-
strued as being limited to the embodiment set forth herein;
rather, these embodiments are provided so that the present
disclosure will be thorough and complete, and will fully
convey the concept of the disclosure to those skilled in the art.
[0038] According to a general concept of the present inven-
tion, there is provided an organic electroluminescent display
device, comprising: a substrate; an organic electrolumines-
cent pixel array disposed on the substrate; and a package film
coated on an outside of the organic electroluminescent pixel
array, wherein the organic electroluminescent display device
further comprises an optical film laminate body at a light
output side thereof; and the optical film laminate body is a
preformed integral component including a plurality of func-
tional film layers.

[0039] Hereafter, it will describe an organic electrolumi-
nescent display device and a display apparatus, according to
embodiments of the present invention, with reference to
drawings.
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[0040] Please be noted that each layer of film layer of the
organic electroluminescent display device shown in the draw-
ings is only used to illustratively describe contents of the
invention and thicknesses of the film layers do not reflect
actual size scale thereof.

[0041] In an exemplary embodiment of the present inven-
tion, there is provided an organic electroluminescent display
device. As shown in FIG. 2a and FIG. 25, the organic elec-
troluminescent display device comprises a substrate 02, an
organic electroluminescent pixel array 03 disposed on the
substrate 02, and a package film 04 coated on an outside of the
organic electroluminescent pixel array 03. Also, the organic
electroluminescent display device further comprises an opti-
cal film laminate body 01 (the detailed structure of the optical
film laminate body 01 is not shown in F1G. 24 and FIG. 26) at
a light output side thereof. FIGS. 3a to 3g show the detailed
structure of the optical film laminate body 01. As shown in
FIG. 3, the optical film laminate body 01 comprises a circular
polarizer film layer 001, a protective film layer 002 located at
a light input side of the circular polarizer film layer 001, and
a bonding layer 003 located at a light output side of the
circular polarizer film layer 001, a waterproof and anti-oxi-
dation film layer 004, and a touch control film layer 005;

[0042] the waterproof and anti-oxidation film layer 004
may be disposed between the light output side of the circular
polarizer film layer 001 and the bonding layer 003 and/or
between the light input side of the circular polarizer film layer
001 and the protective film layer 002;

[0043] the touch control film layer 005 may be disposed
between the light output side of the circular polarizer film
layer 001 and the bonding layer 003 orbetween the light input
side of the circular polarizer film layer 001 and the protective
film layer 002; and

[0044] the bonding layer 003 is bonded on the light output
side of the organic electroluminescent display device.

[0045] In the above organic electroluminescent display
device provided by the embodiments of the present invention,
the optical film laminate body 01 is provided at the light
output side of the organic electroluminescent display device.
Since the optical film laminate body 01 comprises the circular
polarizer film layer 001, the waterproof and anti-oxidation
film layer 004 and the touch control film layer 005, the optical
film laminate body 01 possesses an anti-reflection function, a
good waterproof and anti-oxidation function and a touch
control function. Thereby, compared with the OLED in the
prior art, the OLED provided in the embodiments of the
present invention may solve the problems of the OLED in the
prior art, that it is necessary to bond a waterproof and anti-
oxidation film layer, a circular polarizer film layer and a touch
control film layer, only by a single film-bonding process.
Therefore, the present invention reduces the difficulty to
manufacture the organic electroluminescent display device.
Inaddition, the organic electroluminescent display device has
many advantages of lighter weight, thinner thickness, lower
cost and better displaying effect, etc. Furthermore, it can
avoid a problem that a flexible organic electroluminescent
display device cannot be easily curved due to larger thickness.

[0046] Specifically, in the above organic electrolumines-
cent display device provided by the embodiments of the
present invention, as shown in FIG. 2a, the light output side of
the organic electroluminescent display device is located at a
side of the package film 04, that is, the organic electrolumi-
nescent display device is a top emission type of organic elec-
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troluminescent display device, and the optical film laminate
body 01 is disposed above the package film 04.

[0047] In an alternative embodiment, in the above organic
electroluminescent display device provided by the embodi-
ments of the present invention, as shown in FIG. 25, the light
output side of the organic electroluminescent display device
is located at a side of the substrate, that is, the organic elec-
troluminescent display device is a bottom emission type of
organic electroluminescent display device, and the optical
film laminate body 01 is disposed above the substrate 02.
[0048] Also, in the above organic electroluminescent dis-
play device provided by the embodiments of the present
invention, as shown in FIGS. 3a, 34d, 3¢, 3f and 3g, in the
optical film laminate body 01, the waterproof and anti-oxida-
tion film layer 004 is preferably disposed between the light
output side of the circular polarizer film layer 001 and the
bonding layer 003. In this case, the waterproof and anti-
oxidation film layer 004 is located near the organic electrolu-
minescent pixel array in the organic electroluminescent dis-
play device, so that it can better protect the organic
electroluminescent pixel array from water and oxygen.
[0049] Of course, when embodying specifically, in the
above organic electroluminescent display device provided by
the embodiments of the present invention, as shown in FIG.
34, the waterproof and anti-oxidation film layer 004 may be
disposed between the light input side of the circular polarizer
film layer 001 and the protective film layer 002, which is not
limited herein.

[0050] Please be noted that if the waterproof and anti-oxi-
dation film layer 004 is located closer to the protective film
layer 002 and farther away from the organic electrolumines-
cent pixel array in the organic electroluminescent display
device, the effect of the waterproof and anti-oxidation film
layer 004 protecting the organic electroluminescent pixel
array from water and oxygen becomes poorer. Thereby, the
waterproof and anti-oxidation film layer 004 should be dis-
posed closer to the bonding layer 003 as possible during
designing the optical film laminate body 01.

[0051] Preferably, in order to further improve the effect of
the waterproof and anti-oxidation film layer 004 protecting
the organic electroluminescent pixel array from water and
oxygen, in the above organic electroluminescent display
device provided by the embodiments of the present invention,
a plurality of waterproof and anti-oxidation film layers 004
may be disposed in the optical film laminate body 01. As
shown in FIG. 3¢, waterproof and anti-oxidation film layers
004 may be disposed between the light output side of the
circular polarizer film layer 001 and the bonding layer 003,
and between the light input side of the circular polarizer film
layer 001 and the protective film layer 002. On one hand, in
this case, itcan doubly protect the organic electroluminescent
pixel array in the organic electroluminescent display device
from water and oxygen. On the other hand, it also increases
the total thickness of the organic electroluminescent display
device. Thereby, the number of the waterproof and anti-oxi-
dation film layers 004 may be depended on actual require-
ments.

[0052] Furthermore, in the above organic electrolumines-
cent display device provided by the embodiments of the
present invention, as shown in FIG. 3¢, if both sides of the
circular polarizer film layer 001 are provided with the water-
proof and anti-oxidation film layers 004, respectively, the
waterproof and anti-oxidation film layers 004 on both sides of
the circular polarizer film layer 001 may have the same struc-
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ture, but the present invention is not limited to this, the water-
proof and anti-oxidation film layers 004 on both sides of the
circular polarizer film layer 001 may have different struc-
tures.

[0053] Specifically, in the above organic electrolumines-
cent display device provided by the embodiments of the
present invention, the waterproof and anti-oxidation film
layer 004 may be made of inorganic metal or oxide. Prefer-
ably, the waterproof and anti-oxidation film layer 004 may be
made of A1203, TiO2, SiNx, SiC or any combination thereof.
The thickness of the waterproof and anti-oxidation film layer
004 may be preferably controlled in a range of 10 nm~100
um.

[0054] Specifically, in the above organic electrolumines-
cent display device provided by the embodiments of the
present invention, if the touch control film layer 005 is dis-
posed between the light output side of the circular polarizer
film layer 001 and the bonding layer 003, as shown in FIGS.
3a, 35, 3¢ and 3e, the touch control film layer 005 is prefer-
ably disposed between the light output side of the circular
polarizer film layer 001 and the waterproof and anti-oxidation
film layer 004. In this case, it can avoid the light from being
reflected by the touch control film layer 005. Also, in this
case, the waterproof and anti-oxidation film layer 004 is dis-
posed closer to the organic electroluminescent pixel array in
the organic electroluminescent display device, therefore, it
can improve the effect of the waterproof and anti-oxidation
film layer 004 protecting the organic electroluminescent pixel
array from water and oxygen. Of course, the touch control
film layer 005 may be disposed between the waterproof and
anti-oxidation film layer 004 and the bonding layer 003.
[0055] Specifically, in the above organic electrolumines-
cent display device provided by the embodiments of the
present invention, as shown in FIGS. 34, 3fand 3g, the touch
control film layer 005 may be disposed between the light
input side of the circular polarizer film layer 001 and the
protective film layer 002, which is not limited herein.

[0056] Specifically, in the above organic electrolumines-
cent display device provided by the embodiments of the
present invention, the circular polarizer film layer 001 mainly
plays a role to prevent the reflected light from passing there-
through, as shown in FIGS. 3a, 35 and 34, the circular polar-
izer film layer 001 may comprise a phase difference film layer
0011, a polarizing functional film layer 0012 and a support
film layer 0013 that are laminated sequentially. The phase
difference film layer 0011 forms the light output side of the
circular polarizer film layer 001, the support film layer 0013
forms the light input side of the circular polarizer film layer
001.

[0057] Specifically, the support film layer 0013 mainly
plays a role to support and protect the polarizing functional
film layer 0012. The polarizing functional film layer 0012
mainly used to convert a natural light passing through the
polarizing functional film layer 0012 into a linearly polarized
light. The phase difference film layer 0011 may be preferably
selected asa /4 wavelength retarding plate and mainly used to
convert a linearly polarized light passing through the phase
difference film layer 0011 into a circularly polarized light or
convert a circularly polarized light passing through the phase
difference film layer 0011 into a linearly polarized light. The
polarizing functional film layer 0012 and the phase difference
film layer 0011 are bonded together. Consequently, a natural
light incident into the polarizing functional film layer 0012 is
converted into a first linearly polarized light passing through
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the polarizing functional film layer 0012, then the linearly
polarized light enters into the phase difference film layer 0011
and is converted into a left-handed circularly polarized light,
then the left-handed circularly polarized light is reflected
back and converted into a right-handed circularly polarized
light, then the right-handed circularly polarized light passes
through the phase difference film layer 0011 again and is
converted into a second linearly polarized light. In this case,
the second linearly polarized light is perpendicular to the first
linearly polarized light. Thereby, the second linearly polar-
ized light cannot pass through a linear polarizer, and the
reflection light cannot pass through the polarizing functional
film layer 0012, thereby decreasing the disadvantageous
effect resulted from the environment light and improving the
contrast of the display device.

[0058] Specifically, in the above organic electrolumines-
cent display device provided by the embodiments of the
present invention, the polarizing functional film layer may be
made of, but not limited to, polyvinyl alcohol (PVA) or carbon
nanotubes (CNT).

[0059] Furthermore, in the above organic electrolumines-
cent display device provided by the embodiments of the
present invention, if the polarizing functional film layer 0012
is made of polyvinyl alcohol, the PVA material may be modi-
fied to have a hydrophobic function. In this way, it not only
can prevent the polarizing functional film layer from being
hydrolyzed, but also improve the polarizing function of the
polarizing functional film layer. Meanwhile, it also can pro-
tect the organic electroluminescent pixel array.

[0060] Specifically, in the above organic electrolumines-
cent display device provided by the embodiments of the
present invention, if the polarizing functional film layer 0012
is made of carbon nanotubes, the polarizing functional film
layer may be composed of 10~30 layers of super paramag-
netic carbon nanotube films that are laminated. In each layer
of the super paramagnetic carbon nanotube film, the carbon
nanotubes with uniform size are connected end to end in an
extension direction of the carbon nanotube and arranged in
the same preferred orientation.

[0061] Furthermore, comparing a polarizing functional
film layer made of the carbon nanotubes with a polarizing
functional film layer made of polyvinyl alcohol, since the
super paramagnetic carbon nanotubes has a homogeneous
absorption characteristics on various wavelengths of lights,
withstands high temperature and high humidity, and pos-
sesses excellent flexibility and light transmittance, the polar-
izing functional film layer made of carbon nanotubes is not
only adapted to the general organic electroluminescent dis-
play device and the flexible display device, but also may be
used under high temperature, high humidity and other harsh
conditions. Furthermore, the carbon nanotube has self sup-
port ability, thereby, in a case where the polarizing functional
film layer in the circular polarizer film layer is made of carbon
nanotubes, the support film layer may be omitted, further
simplifying the structure and manufacture of the organic elec-
troluminescent display device.

[0062] Inthis way, if the polarizing functional film layer in
the circular polarizer film layer is made of carbon nanotubes,
in the above organic electroluminescent display device pro-
vided by the embodiments of the present invention, as shown
in FIGS. 3¢, 3e and 3f; the circular polarizer film layer 001
comprises only the phase difference film layer 0011 and the
polarizing functional film layer 0012. The phase difference
film layer 0011 forms the light output side of the circular
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polarizer film layer 001, and the polarizing functional film
layer 0012 forms the light input side of the circular polarizer
film layer 001. The polarizing functional film layer 0012 is
made of carbon nanotubes.

[0063] Specifically, when embodying, a carbon nanotube
array is obtained by chemical vapor deposition method, and
then a super paramagnetic carbon nanotube film is obtained
by pulling the carbon nanotube array with a tension tool.
Furthermore, the polarizing functional film layer made of the
carbon nanotubes may be controlled to have a thickness in a
range of 10 um~100 pm.

[0064] Preferably, in the above organic electroluminescent
display device provided by the embodiments of the present
invention, the touch control film layer may be made of made
of carbon nanotubes. In this way, compared with an ITO
(Indium Tin Oxide) film, the carbon nanotube film is more
flexible, it is helpful to manufacture the flexible organic elec-
troluminescent display device. But the present invention is
not limited to this, the touch control film layer may be made
of ITO.

[0065] Specifically, in the above organic electrolumines-
cent display device provided by the embodiments of the
present invention, if the touch control film layer is made of
carbon nanotubes, the touch control film layer may be com-
posed of 10~30 layers of super paramagnetic carbon nano-
tube films that are laminated. In each layer of the carbon
nanotube film, the carbon nanotubes with uniform size are
connected end to end in an extension direction of the carbon
nanotube and arranged in the same preferred orientation. The
touch control film layer may be made of a common carbon
nanotube film, and then formed as a touch control sensor
member with a special pattern.

[0066] Preferably, in the above organic electroluminescent
display device provided by the embodiments of the present
invention, in a case where the touch control film layer is made
of carbon nanotubes, since the super paramagnetic carbon
nanotubes has the polarizing effect, the touch control film
layer 005 made of carbon nanotubes may be disposed
between the light input side of the circular polarizer film layer
001 and the protective film layer 002, as shown in FIG. 3g.
Meanwhile, the circular polarizer film layer 001 comprises
the phase difference film layer. In this way, the touch control
film layer 005 can have the touch control function as well as
the polarizing function. If the touch control film layer 005 is
combined with the phase difference film layer, italso can have
the anti-reflection function. In this case, the polarizing func-
tional film layer in the circular polarizer film layer may be
omitted, and it further reduces the weight and thickness of the
organic electroluminescent display device.

[0067] Furthermore, in the above organic electrolumines-
cent display device provided by the embodiments of the
present invention, the organic electroluminescent pixel array
may comprise a plurality of organic electroluminescent units
composed of an anode, a cathode, and a light-emitting layer
disposed between the anode and the cathode. Specifically, the
organic electroluminescent pixel array may have a common
structure in the prior art, and the description about it is omit-
ted herein.

[0068] Specifically, in the above organic electrolumines-
cent display device provided by the embodiments of the
present invention, the optical film laminate body may be
manufactured in a roll-to-roll manner. Hereafter, it will
describe the method of manufacturing the organic electrolu-
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minescent display device by taking the optical film laminate
body shown in FIG. 3d as an example.

[0069] Specifically, the process to manufacture the optical
film laminate body shown in FIG. 3din the roll-to-roll manner
is shown in FIG. 4.

[0070] Firstly, soaking and tensing a phase difference film
layer 0011, a polarizing functional film layer 0012 and a
support film layer 0013, respectively, and bonding them
together in the roll-to-roll manner;

[0071] Thereafter, depositing a waterproof and anti-oxida-
tion film layer 004 on a side of the phase difference film layer
0011,

[0072] Thereafter, pouring an adhesive on a side of a peel-
able layer 006 to be bonded with the waterproof and anti-
oxidation film layer 004;

[0073] Bonding the peelable layer 006 on a side which is
deposited with the waterproof and anti-oxidation film layer
004 deposited, while forming the bonding layer 003 between
the waterproof and anti-oxidation film layer 004 and the
peelable layer 006;

[0074] Bonding a touch control film layer 005 on a side of
the support film layer 0013 in the roll-to-roll manner; and
[0075] Bonding a protective film layer 002 on a side of the
touch control film layer 005 in the roll-to-roll manner.

[0076] In this way, the optical film laminate body 01 is
finished.
[0077] Please be noted that the peelable layer is not shown

in FIG. 34, because the object of manufacturing the peelable
layer is to protect the bonding layer in the optical film lami-
nate body which is bonded on a front side of the organic
electroluminescent display device, and the peelable layer 006
will be removed so that the bonding layer may be directly
bonded on the light output side of the organic electrolumi-
nescent display device when bonding the optical film lami-
nate body to the organic electroluminescent display device.
[0078] According to the same concept of the present inven-
tion, the present invention further provides a display appara-
tus comprising the organic electroluminescent display device
according to any one of above embodiments. Since the prin-
ciple that the display apparatus solves problems is the same as
that in the above the organic electroluminescent display
device, theembodiments ofthe display apparatus may refer to
the embodiments of the organic electroluminescent display
device, and is omitted herein.

[0079] The organic electroluminescent display device and
the display apparatus provided by the embodiments of the
present invention, comprises the substrate, the organic elec-
troluminescent pixel array disposed on the substrate, and the
package film coated on the outside of the organic electrolu-
minescent pixel array. The organic electroluminescent dis-
play device further comprises the optical film laminate body
at the light output side thereof. Since the optical film laminate
body comprises the circular polarizer film layer, the water-
proof and anti-oxidation film layer and the touch control film
layer, the optical film laminate body possesses an anti-reflec-
tion function, a good waterproof and anti-oxidation function
and a touch control function. Thereby, compared with the
organic electroluminescent display device in the prior art, the
organic electroluminescent display device provided by the
embodiments of the present invention may solve the prob-
lems of the organic electroluminescent display device in the
prior art, only by a single film-bonding process, that is, bond-
ing a waterproof and anti-oxidation film layer, a circular
polarizer film layer and a touch control film layer, respec-
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tively. Therefore, the present invention reduces the difficulty
to manufacture the organic electroluminescent display
device. In addition, the organic electroluminescent display
device of the embodiments of the present invention has many
advantages of, such as, lighter weight, thinner thickness,
lower cost and better displaying effect, etc. Furthermore, it
can effectively avoid a problem that a flexible organic elec-
troluminescent display device cannot be easily curved due to
larger thickness.

[0080] Although several exemplary embodiments have
been shown and described, it would be appreciated by those
skilled in the art that various changes or modifications may be
made in these embodiments without departing from the prin-
ciples and spirit of the disclosure, the scope of which is
defined in the claims and their equivalents.

1. An organic electroluminescent display device, compris-
ing:

a substrate;

an organic electroluminescent pixel array disposed on the
substrate; and

a package film coated on an outside of the organic elec-
troluminescent pixel array,

wherein the organic electroluminescent display device fur-
ther comprises an optical film laminate body at a light
output side thereof; and

the optical film laminate body is a preformed integral com-
ponent including a plurality of functional film layers.

2. The organic electroluminescent display device accord-
ing to claim 1, wherein the optical film laminate body com-
prising:

a circular polarizer film layer;

a protective film layer located at a light input side of the

circular polarizer film layer; and

abonding layer located at a light output side of the circular
polarizer film layer.

3. The organic electroluminescent display device accord-
ing to claim 2, wherein the optical film laminate body further
comprising:

a first waterproof and anti-oxidation film layer disposed
between the light output side of the circular polarizer
film layer and the bonding layer; and/or

asecond waterproof'and anti-oxidation film layer disposed
between the light input side of the circular polarizer film
layer and the protective film layer.

4. The organic electroluminescent display device accord-
ing to claim 3, wherein the optical film laminate body further
comptising:

atouch control film layer disposed between the light output
side of the circular polarizer film layer and the bonding
layer or between the light input side of the circular
polarizer film layer and the protective film layer.

5. The organic electroluminescent display device accord-

ing to claim 4,

wherein the bonding layer is bonded on the light output
side of the organic electroluminescent display device.

6. The organic electroluminescent display device accord-
ing to claim 5,

wherein the circular polarizer film layer comprises a phase
difference film layer, a polarizing functional film layer
and a support film layer that are laminated sequentially;
and

the phase difference film layer forms the light output side
of the circular polarizer film layer, the support film layer
forms the light input side of the circular polarizer film

Dec. 10, 2015

layer, and the polarizing functional film layer is located
between the phase difference film layer and the support
film layer.

7. The organic electroluminescent display device accord-
ing to claim 6,

wherein the polarizing functional film layer is made of
polyvinyl alcohol or carbon nanotubes.

8. The organic electroluminescent display device accord-

ing to claim 5,

wherein the circular polarizer film layer comprises a phase
difference film layer and a polarizing functional film
layer; and

the phase difference film layer forms the light output side
of the circular polarizer film layer, and the polarizing
functional film layer forms the light input side of the
circular polarizer film layer.

9. The organic electroluminescent display device accord-
ing to claim 8, wherein the polarizing functional film layer is
made of carbon nanotubes.

10. The organic electroluminescent display device accord-
ing to claim 5, wherein the touch control film layer is made of
carbon nanotubes.

11. The organic electroluminescent display device accord-
ing to claim 10,

wherein the touch control film layer is disposed between
thelight input side of the circular polarizer film layer and
the protective film layer; and

the circular polarizer film layer is configured to be a phase
difference film layer.

12. The organic electroluminescent display device accord-

ing to claim 1,

wherein the package film is located at the light output side
of the organic electroluminescent display device, and
the substrate is located at the light input side of the
organic electroluminescent display device; and

the optical film laminate body is disposed on an outside
surface of the package film.

13. The organic electroluminescent display device accord-

ing to claim 1,

wherein the package film is located at the light input side of
the organic electroluminescent display device, and the
substrate is located at the light output side of the organic
electroluminescent display device; and

the optical film laminate body is disposed on an outside
surface of the substrate.

14. A method of manufacturing an organic electrolumines-

cent display device, comprising steps of:

preforming an optical film laminate body including a plu-
rality of functional film layers; and

bonding the preformed optical film laminate body on a
light output side of an organic electroluminescent pixel
array of the organic electroluminescent display device.

15. The method according to claim 14, wherein the optical
film laminate body comprising:

a circular polarizer film layer comprising a phase differ-
ence film layer, a polarizing functional film layer and a
support film layer that are laminated sequentially;

a protective film layer located at a light input side of the
circular polarizer film layer; and

awaterproof and anti-oxidation film layer, a bonding layer
and a touch control film layer located at a light output
side of the circular polarizer film layer.



US 2015/0357597 Al Dec. 10, 2015

16. The method according to claim 14, wherein the step of
preforming an optical film laminate body including a plural-
ity of functional film layers comprising steps of:

bonding a phase difference film layer, a polarizing func-

tional film layer and a support film layer together,
wherein the polarizing functional film layer is disposed
between the phase difference film layer and the support
film layer;

depositing a waterproof and anti-oxidation film layer on an

outside of the phase difference film layer, and forming a
bonding layer on the waterproof and anti-oxidation film
layer by pouring an adhesive on the waterproof and
anti-oxidation film layer; and

bonding a touch control film layer on the support film layer,

and bonding a protective film layer on an outside of the
touch control film layer.

17. The method according to claim 16, further comprising:

soaking and tensing the phase difference film layer, the

polarizing functional film layer and the support film
layer, respectively, before bonding them together.

18. The method according to claim 17,

wherein a peelable layer is bonded on the bonding layer

after forming the bonding layer; and

the peelable layer is removed from the bonding layer to

expose the bonding layer before bonding the optical film
laminate body.

19. The method according to claim 15, wherein the polar-
izing functional film layer is made of polyvinyl alcohol or
carbon nanotubes.

20. A display apparatus comprising the organic electrolu-
minescent display device according to claim 1.
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