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(7) ABSTRACT

The present disclosure relates to an organic light emitting
device, which includes: a cover plate, a substrate and an
organic light emitting diode. The cover plate has a carbon
nanotube layer thereon. The organic light emitting diode and
the substrate are packaged on the cover plate by adhesive
applied around the carbon nanotube layer. The organic light
emitting display device provided by the present disclosure
has a good packaging effect, a good tightness and a good heat
dissipation performance.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND ITS PACKAGING METHOD

FIELD OF THE DISCLOSURE

[0001] The present disclosure generally relates to the tech-
nical field of organic electroluminescent displays, and in par-
ticular relates to an organic light emitting display device and
its packaging method.

BACKGROUND OF THE DISCLOSURE

[0002] Organic electroluminescent diode (OLED), also
known as organic light emitting diode, emits light based on
the following principle: current is applied to certain organic
material which can convert electric energy into luminous
energy so as to emit light. Organic light emitting diode has the
characteristics of active light emitting, high contrast, and low
power consumption and the like, and has been widely used in
the field of new generation flat panel display.

[0003] The flat panel display apparatus using organic light
emitting diode will produce heat in usage. With the extended
period of usage, heat might accumulate in the device of the
display apparatus due to slow thermal conduction. If the
temperature of the device exceeds the tolerable temperature
of the organic light emitting diode material. it might cause
vaporization, deterioration or other harmful phenomenon to
the material of the organic light emitting diode, thereby
affecting the usage life of the flat panel display apparatus.
However, the current packaging structures of the organic light
emitting display devices mostly employ cover plate type
package, that is, a method in which, the cover plate is first
bonded to the substrate of the organic light emitting diode by
using packaging adhesive, then the packaging adhesive is
cured. The main material of currently used packaging adhe-
sive is epoxy resin, with a thermal conductivity of 0.2
W(m-K)(watt/meter/Kelvin). And the thermal conductivity
of the glass cover plate is about 0.75 W(m-K)(watt/meter/
Kelvin). Both of the materials have small thermal conductivi-
ties, poor thermal conduction performance, resulting in slow
internal thermal conduction in the organic emitting diode,
which is disadvantageous to the long term usage of the
organic light emitting display device.

[0004] Moreover, in the current packaging structure of the
organic light emitting display device, by employing the
method of adding desiccant, the damage to the organic light
emitting display device caused by water vapor can be effec-
tively avoided. However, in existing packaging method, des-
iccant is often dispersed in the packaging adhesive, or can be
embedded in the packaging adhesive at the edge position in
bulk form. However, in the two methods, the usage of lots of
desiccants might degrade the adhesion between the packag-
ing adhesive and the cover pate, the organic light emitting
diode, and the substrate, thereby influence the package effect.
[0005] Carbon nanotube is a kind of material with high
thermal conductivity (thermal conductivity 3180-3500
W/(m'K)), whose radial thermal expansion is almost zero,
resulting in better thermal conductive effect than metal (pure
copper thermal conductivity 401 W/(m'K), pure aluminum
thermal conductivity 237 W/(m-K)). The thermal conduction
performances of carbon nanotube composite material and
carbon nanotube doped material are also widely researched to
optimize the performance of carbon nanotube. Carbon nano-
tubes can be classified in to two types based on their structure:
single-walled and multi-walled. Among them, the single-

Jan. 14,2016

walled structure can be classified into three types based onthe
curved conformation of the graphite sheet: armchair, Zigzag
and chiral. As to chiral different carbon tubes, doping, absor-
bance and vacancy defects can influence the thermal conduc-
tion function, wherein the armchair carbon tube is most sen-
sitive to doping defects, causing its coefficient of thermal
conductivity to decrease dramatically. The screening and
optimizing of the carbon nanotube is very important.
Research results show that uniform modification or fill to
carbon nanotube can effectively preserve or even improve the
thermal conduction performance of the carbon nanotube.
Therefore, modifying or filling carbon nanotube with other
nanometer material can impart the carbon nanotube material
other properties while persevering high thermal conductivity.
Moreover, the carbon nanotube has large resistance, and can
become insulator after processing, which when contacts con-
ductors such as metal, can transfer heat from charged metal
without transferring electricity.

[0006] Therefore, it is quite necessary to provide an organic
light emitting display device with a good packaging effect,
good tightness and good heat dissipation performance as well
as its packaging method.

SUMMARY OF THE DISCLOSURE

[0007] The object of the present disclosure is to provide an
organic light emitting display device with good packaging
effects, good tightness and good heat dissipation perfor-
mance, as well as its packaging method.

[0008] In order to achieve the above object, the present
disclosure provides an organic light emitting device, com-
prising: a cover plate, a substrate and an organic light emitting
diode, wherein, the cover plate has a carbon nanotube layer;
and the organic light emitting diode and the substrate are
packaged on the cover plate by means of adhesive applied
around the carbon nanotube layer.

[0009] Inthe present disclosure, the carbon nanotube layer
is a closed structure. The area surrounded by the closed struc-
ture forms an inner periphery area, and the outside of the
closed structure forms an outer periphery area. The adhesive
applied on the inner periphery area is filling adhesive while
the adhesive applied on the outer periphery area is packaging
adhesive. The carbon nanotube layer is carbon nanotube
material with insulating property, whose tube wall is modified
with a uniform nanometer material which can act as desic-
cant, or the uniform nanometer material is filled within car-
bon nanotubes of the carbon nanotube material. The carbon
nanotube layer is in contact with the metal electrode of the
organic light emitting diode.

[0010] The present disclosure also provides a packaging
method for organic light emitting display device, comprising
the following steps:

[0011] providing a cover plate, a substrate and an organic
light emitting diode;

[0012] forming a carbon nanotube layer on the cover plate;
[0013] applying adhesive around the carbon nanotube
layer;

[0014] placing the organic light emitting diode and the

substrate on a surface of the adhesive and laminating them on
the cover plate;

[0015] curing the adhesive and finishing packaging.
[0016] By the organic light emitting display device of the
present disclosure, the insulating carbon nanotube layer can
transfer heat from the organic light emitting diode to the metal
cover plate quickly without current conducting. A desiccant is
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contained into the tube wall or within the nanotube of the
carbon nanotube, which can effectively avoid damages to the
organic light emitting display device caused by water vapor
invasion, meanwhile reduce space occupation caused by plac-
ing the desiccant and the carbon nanotube separately. Further-
more, the contact area between the adhesive and the cover
plate and the substrate can be made larger, and negative
influence caused by poor packaging effects due to dispersion
of desiccant in the adhesive can be avoided.

[0017] Therefore, comparing with packaging structure and
packaging method of the prior art, the organic light emitting
display device has better heat dissipation performance, better
sealing effects and simpler manufacturing process.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The detailed implementation of the organic light
emitting display device of the present disclosure can be illus-
trated by referring to the attached drawings. Furthermore, it
should be noted that the illustration should not be regarded as
limiting the present disclosure in any way. In the following
drawings:

[0019] FIG.1isaview schematically showing the structure
of a cover plate and a carbon nanotube layer in the organic
light emitting display device according to the first embodi-
ment of the present disclosure.

[0020] FIG.2isa side sectional view of the cover plate and
the carbon nanotube layer of FIG. 1.

[0021] FIG.3isaview schematically showing the structure
of the adhesive applied cover plate of the organic light emit-
ting display device according to the first embodiment of the
present disclosure.

[0022] FIG. 4 is a side sectional view of the adhesive
applied cover plate of FIG. 3.

[0023] FIG. 51is a side sectional view schematically show-
ing the overall packaging structure of the organic light emit-
ting display device according to the first embodiment of the
present disclosure.

[0024] FIG. 6 is a side sectional view schematically show-
ing the working principle of the organic light emitting display
device according to the first embodiment of the present dis-
closure.

[0025] FIG. 7 is a side sectional view schematically show-
ing the general packaging structure of the organic emitting
display device of the second embodiment of the present dis-
closure.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0026] Referring to FIG. 5, it shows an organic light emit-
ting display device 100 according to the first embodiment of
the present disclosure, which comprises a cover plate 101, a
substrate 102, a carbon nanotube layer 103, an organic light
emitting diode 104, packaging adhesive 105 and filling adhe-
sive 106. The organic light emitting diode 104 and the sub-
strate 102 can be packaged on the cover plate 101 by the
packaging adhesive 105 and the filling adhesive 106 applied
around the carbon nanotube layer 103.

[0027] Referring to FIG. 1, FIG. 2, FIG. 3, FIG. 4 and FIG.
5 simultaneously, the specific packaging process of the
organic light emitting display device 100 of the first embodi-
ment of the present disclosure comprises the following steps:
[0028] first, providing ametal cover plate 101, whose mate-
rial is aluminum or copper;
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[0029] creating a single-walled carbon nanotube layer 103
with insulating property uniformly modified with aluminum
oxide (Al1,0;) on the cover plate 101 by a chemical vapor
deposition method, creating a closed structure about 1-3 mm
wide and 5-50 pm thick. In the present embodiment, the
closed structure is a frame-like structure or a ring-like struc-
ture. The area surrounded by the closed structure forms an
inner periphery area 107; the outside of the frame-like struc-
ture forms an outer periphery area 108. The area surrounded
by the inner periphery area 107 may be larger than the light
emitting area of the organic light emitting diode 104;

[0030] next, ultraviolet light curable packaging adhesive
105 with low water permeability is applied in the outer
periphery area 108 uniformly, ultraviolet light curable filling
adhesive 106 is applied in the inner periphery area 107 uni-
formly, wherein, the degree of adhesion of the packaging
adhesive 105 should be larger than that of the filling adhesive
106;

[0031] the organic light emitting diode 104 is placed onto
the filling adhesive 106 and the packaging adhesive 105, and
the contact between the carbon nanotube layer 103 and metal
electrode(s) 120 of the organic light emitting diode 104 is
ensured; then the substrate 102, the organic light emitting
diode 104 and the cover plate 101 are laminated to each other;
[0032] finally, the organic light emitting display device 100
is cured with ultraviolet light in vacuum chamber, and the
packaging is finished.

[0033] The carbon nanotube layer 103 of the first embodi-
ment of the present disclosure is of a carbon nanotube mate-
rial with insulating property, and the aluminum oxide mate-
rial for modifying the tube wall or filling within the tube can
be replaced by other nanometer material which can be used as
desiccant, such as calcium oxide (CaQ), Barium oxide (BaO),
zine oxide (Zn0), magnesium oxide (MgO), aluminum oxide
(ALLO,), ttanium oxide (TiO,), molybdenum dioxide
(Mo0,) or the like.

[0034] Asshown in FIG. 6, when the organic light emitting
display device 100 of the first embodiment of the present
disclosure is operating, heat generated by the organic light
emitting diode 104 can be quickly transferred to the carbon
nanotube layer 103 through the metal electrode(s) 120, and
then diffuse through the thermal conductive metal cover plate
101, which can effectively reduce heat accumulation and
extend the usage life of the organic light emitting diode 104.
At the same time, because the interior of the carbon nanotube
layer 103 is modified or filled with a nanometer material
which can be used as desiccant, the decrease of the strength of
adhesion caused by adding the nanometer material acting as
desiccant in the packaging adhesive and the filling adhesive
106 can be avoided, so that the sealing performance of the
organic light emitting display device 100 can be better and the
manufacturing process can be simpler.

[0035] Referring to FIG. 7, it shows an organic light emit-
ting display device 200 of the second embodiment of the
present disclosure, which comprises a cover plate 201, a
substrate 202, a carbon nanotube layer 202, an organic light
emitting diode 204, packaging adhesive 205 and filling adhe-
sive 206. The organic light emitting diode 204 and the sub-
strate 202 can be packaged on the cover plate 201 through
packaging adhesive 205 and filling adhesive 206 applied
around the carbon nanotube layer 203. Its difference from the
first embodiment lies in that in the second embodiment, a
carbon nanotube flat layer 210 about 1 um thick is created on
the cover plate 201 in the area surrounded by carbon nanotube
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layer 203 and is connected with the carbon nanotube layer
203. The carbon nanotube flat layer 210 increases the heat
dissipation area of the carbon nanotube 203, which can effec-
tively dissipate the heat generated by the organic light emit-
ting diode 204 so as to extend the usage life of the organic
light emitting diode 204.

[0036] Tt should be understood that although basic con-
struction, operating mechanism, various features and benefi-
cial effects of the present disclosure have been illustrated in
the above description, those contents are only exemplary and
their specific details can be modified in general broader range
defined by the claims.

[0037] Thewords “a” or “one” in the claims do not exclude
plurality, which are only used for convenience of description
and should not be construed as limiting the protective scope
of the present disclosure.

[0038] Unless otherwise specified, all the scientific and
technical terms as used in the specification have the same
meanings as that generally understood by those skilled in the
art to which the present disclosure belongs.

[0039] Tt should be understood that the organic light emit-
ting display device and its packaging method are not limited
by the above embodiments. All the variations or equivalents
envisaged by those skilled in the art without creative work in
view of the prior art are covered by the scope of the claims of
the present disclosure.

1. An organic light emitting display device, comprising:

a cover plate;

a substrate; and

an organic light emitting diode,

wherein the cover plate is provided with a carbon nanotube

layer thereon, and the organic light emitting diode and
the substrate are packaged on the cover plate by adhesive
applied around the carbon nanotube layer.

2. The organic light emitting display device according to
claim 1, wherein the carbon nanotube layer is a closed struc-
ture, an area surrounded by the closed structure forms an
inner periphery area, the outside of the closed structure forms
an outer periphery area.

3. The organic light emitting display device according to
claim 2, wherein the closed structure is a frame-like structure
or a ring-like structure.

4. The organic light emitting display device according to
claim 3, wherein the organic light emitting diode has a light
emitting area, and the area surrounded by the inner periphery
area 1s larger than the light emitting area of the organic light
emitting diode.

5. The organic light emitting display device according to
claim 4, wherein the adhesive applied on the inner periphery
area is filling adhesive, and the adhesive applied on the outer
periphery area is packaging adhesive.

6. The organic light emitting display device according to
claim 5, wherein the filling adhesive and the packaging adhe-
sive are of a material with a low water permeability.
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7. The organic light emitting display device according to
claim 6, wherein the filling adhesive and the packaging adhe-
sive are of an ultraviolet light curable or heat curable resin
material.

8. The organic light emitting display device according to
claim 7, wherein the degree of adhesion of the packaging
adhesive is larger than that of the filling adhesive.

9. The organic light emitting display device according to
claim 8, wherein the cover plate is of a metal material.

10. The organic light emitting display device according to
claim 9, wherein the metal material is copper or aluminum.

11. The organic light emitting display device according to
claim 10, wherein the material of the substrate is glass or
plastic.

12. The organic light emitting display device according to
claim 1, wherein the carbon nanotube layer is of a single-
walled or multi-walled carbon nanotube material with insu-
lating property.

13. The organic light emitting display device according to
claim 12, wherein a tube wall of the carbon nanotube material
is modified with a uniform nanometer material which can act
as desiccant, or the uniform nanometer material is filled
within carbon nanotubes of the carbon nanotube material.

14. The organic light emitting display device according to
claim 13, wherein the nanometer material is calcium oxide
(Ca0), Barium oxide (BaO), zinc oxide (ZnQO), magnesium
oxide (MgO), aluminum oxide (Al,O,), titanium oxide
(Ti02), and molybdenum dioxide (MoQ,).

15. The organic light emitting display device according to
claim 14, wherein the carbon nanotube layer is 1-3 mm wide,
and 5-50 pm thick.

16. The organic light emitting display device according to
claim 15, wherein the organic light emitting diode has a metal
electrode.

17. The organic light emitting display device according to
claim 16, wherein the carbon nanotube layer is in contact with
the metal electrode of the organic high emitting diode.

18. The organic light emitting display device according to
claim 17, wherein the cover plate is coupled with other heat
sink.

19. A packaging method for an organic light emitting dis-
play device, comprising the following steps:

providing a cover plate, a substrate and an organic light

emitting diode;

forming a carbon nanotube layer on the cover plate;

applying adhesive around the carbon nanotube layer;

placing the organic light emitting diode and the substrate
on a surface of the adhesive and laminating them on the
cover plate;

curing the adhesive and finishing packaging.

20. The packaging method for the organic light emitting
display device according to claim 19, wherein the carbon
nanotube layer is formed on the cover plate by chemical vapor
deposition or spraying method.
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