EP 3 270 434 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 3 270 434 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
17.01.2018 Bulletin 2018/03

(21) Application number: 15832669.4

(22) Date of filing: 08.09.2015

(51) IntCl.:
HO1L 51/52 (2006.01) HO1L 27/32 (2006.01)
(86) International application number:
PCT/CN2015/089150

(87)

International publication number:
WO 2016/141698 (15.09.2016 Gazette 2016/37)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILT LULV MC MK MT NL NO

PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA

(30) Priority: 10.03.2015 CN 201510104824

(71) Applicant: BOE Technology Group Co., Ltd.
Beijing 100015 (CN)

(72)

(74)

Inventors:

* LEE, Joohyeon
Beijing 100176 (CN)

 HUANGFU, Lujiang
Beijing 100176 (CN)

¢ PARK, Jinsan

Beijing 100176 (CN)

Representative: Gesthuysen, Michael
Gesthuysen, von Rohr & Eggert
Huyssenallee 100

45128 Essen (DE)

(54)

(67)  The present invention discloses a top-emitting
organic electroluminescent display panel, a manufactur-
ing method thereof and a display device; the top-emitting
organic electroluminescent display panel comprises: a
substrate, a layer of white organic light emitting diodes
and a thin film encapsulation layer arranged on the sub-
strate in sequence; wherein the thin film encapsulation
layer comprises at least two inorganic thin film layers and
at least one organic thin film layer; wherein one of the at
least one organic thin film layer is a color filter layer com-
prising filters of at least three different colors for full color

TOP-EMITTING ORGANIC ELECTROLUMINESCENT DISPLAY PANEL, MANUFACTURING
METHOD THEREOF AND DISPLAY DEVICE

display, the color filter layer being arranged between the
at least two inorganic thin film layers. Since one of the
organic thin film layers in the thin film encapsulation layer
is a color filter layer, the color filter layer does not have
to be arranged above the thin film encapsulation layer
separately; in this way, it can not only reduce the film
layer number of the display panel, simplify the film layer
structure, reduce the process flows and reduce the man-
ufacturing cost, but also can shorten the light path from
the light emitting layer to the color filter layer, thereby
improving the luminous efficiency and the display effect.
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Description

FIELD OF THE INVENTION

[0001] The presentinvention relates to the field of dis-
play technology, particularly to a top-emitting organic
electroluminescentdisplay panel, a manufacturing meth-
od thereof and a display device.

BACKGROUND OF THE INVENTION

[0002] At present, the organic electroluminescent dis-
play and organic light emitting diode (OLED) have be-
come the mainstream of the display field gradually due
to their excellent performance of low power consumption,
high color saturation, wide visual angle, small thickness,
and flexibility. The OLED can be classified into bottom-
emitting type and top-emitting type according to the light
emission manner; the light emission in the bottom-emit-
ting OLED comes from the side of the substrate, while
the light emission in the top-emitting OLED comes from
the top.

[0003] In order to realize full color of the large-size
OLED panel, top-emitting white organic light emitting di-
odes (WOLED) and a color filter layer are generally su-
perposed. In the prior art, when the top-emitting OLED
panel is manufactured, as shown in Fig. 1, alayer of white
organic light emitting diodes 02 is formed on a substrate
01 firstly, then a thin film encapsulation layer 03 is formed
with the thin film encapsulation technology; the thin film
encapsulation layer 03 is a multi-layer film structure of at
least three layers constituted by mutual alternation of an
inorganic thin film layer 031 and an organic thin film layer
032, for blocking permeation of external moisture and
oxygen; wherein the inorganic thin film layer 031 has a
relatively high compactness and is the main water and
oxygen barrier layer, however, the inorganic thin film lay-
er 031 has a relatively low elasticity, and a large inner
stress, which is easily affected by the external force so
as to generate cracks or to be stripped from the OLED
device; hence, it should cooperate with the organic thin
filmlayer 032, which is formed by using the methods such
as monomer deposition or polymer coating as a buffer
layer. The organic thin film layer 032 has a relatively high
elasticity, which can effectively prevent the inorganic thin
film layer 031 from cracking; after the thin film encapsu-
lation layer 03 is formed with the thin film encapsulation
technology, a color filter layer 04 comprising filters of at
least three colors should also be formed on the thin film
encapsulation layer 03; the color filter layer 04 is used
for realizing filtering of various colors. However, the
OLED panel formed in this way has a relatively thick film
layer; the manufacturing process is relatively complex;
moreover, the light path is increased, the luminous effi-
ciency is reduced, and the display effect of the OLED
panel is influenced.

[0004] Therefore, how to simplify the film layer struc-
ture of the OLED panel, reduce the manufacturing proc-
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esses, shorten the light path and improve the luminous
efficiency is a technical problem that needs to be solved
by the skilled person in the art urgently.

SUMMARY OF THE INVENTION

[0005] In view of this, the embodiments of the present
invention provide a top-emitting organic electrolumines-
cent display panel, a manufacturing method thereof and
a display device, which can simplify the film layer struc-
ture of the OLED panel, reduce the manfucturing proc-
ess, shorten the light path from the light emitting layer to
the color filter layer, and improve the luminous efficiency.
[0006] Therefore,anembodimentofthe presentinven-
tion provides a top-emitting organic electroluminescent
display panel, comprising: a substrate, a layer of white
organic light emitting diodes and a thin film encapsulation
layer arranged on the substrate in sequence; wherein
the thin film encapsulation layer comprises at least two
inorganic thin film layers and at least one organic thin
film layer;

wherein one of the at least one organic thin film layer is
a color filter layer comprising filters of at least three dif-
ferent colors for full color display, the color filter layer
being arranged between the at least two inorganic thin
film layers.

[0007] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
inorganic thin film layer and the organic thin film layer are
arranged alternately.

[0008] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
thickness of the inorganic thin film layer is 30nm to
2000nm; the thickness of the color filter layer is 30nm to
3000nm.

[0009] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
material of the color filter layer is resin.

[0010] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, it fur-
ther comprises: a buffer layer arranged between the color
filter layer and the inorganic thin film layer adjacentbelow.
[0011] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
thickness of the buffer layer is 5nm to 1000nm.

[0012] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
material of the buffer layer is one of TiO,, SiNx or SiOx
or a combination thereof.

[0013] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the presentinvention, a black
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matrix is arranged between any two adjacent filters in the
color filter layer.

[0014] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
thickness of the black matrix is less than or equal to the
thickness of the color filter layer.

[0015] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
color filter layer further comprises a white light transmis-
sion area.

[0016] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, a
planarization layer is arranged in the white light trans-
mission area of the color filter layer.

[0017] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
thickness of the planarization layer is less than or equal
to the thickness of the color filter layer.

[0018] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
material of the inorganic thin film layer in the inorganic
thin film layers that is closest to the substrate is one of
Al,O3, SiNx or SiOx or a combination thereof.

[0019] In a possible implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
material of other inorganic thin film layers in the inorganic
thin film layers except for the inorganic thin film layer that
is closest to the substrate is one of Al,O3, TiO5, SiNx or
SiOx or a combination thereof.

[0020] The embodiment of the present invention fur-
ther provides a method of manufacturing the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, com-
prising: forming a layer of white organic light emitting di-
odes on a substrate; forming at least two inorganic thin
film layers and at least one organic thin film layer on the
substrate on which the layer of white organic light emitting
diodes is formed; wherein one of the at least one organic
thin film layer is a color filter layer comprising filters of at
least three different colors for full color display, the color
filter layer being arranged between the at least two inor-
ganic thin film layers.

[0021] In a possible implementation, the method of
manufacturing the above top-emitting organic electrolu-
minescent display panel provided by the embodiment of
the present invention, after forming the color filter layer,
further comprises: performing postbaking process to the
color filter layer.

[0022] The embodiment of the present invention fur-
ther provides a display device comprising the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention.
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[0023] The beneficial effects of the embodiment of the
present invention include:

[0024] The embodiments of the present invention pro-
vide a top-emitting organic electroluminescent display
panel, a manufacturing method thereof and a display de-
vice; the top-emitting organic electroluminescent display
panel comprising: a substrate, a layer of white organic
light emitting diodes and a thin film encapsulation layer
arranged on the substrate in sequence; wherein the thin
film encapsulation layer comprises at least two inorganic
thin film layers and at least one organic thin film layer;
wherein one of the at least one organic thin film layer is
a color filter layer comprising filters of at least three dif-
ferent colors for full color display, the color filter layer
being arranged between the at least two inorganic thin
film layers. Since one of the organic thin film layers in the
thin film encapsulation layer is a color filter layer, the color
filter layer does not have to be arranged above the thin
film encapsulation layer separately; in this way, it can not
only reduce the film layer number of the display panel,
simplify the film layer structure, reduce the process flows
and reduce the manufacturing cost, but also can shorten
the light path from the light emitting layer to the color filter
layer, thereby improving the luminous efficiency and the
display effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

Fig. 1 is a structural schematic diagram of a top-
emitting organic electroluminescent display panel in
the prior art;

Fig. 2a to Fig. 2d are respectively structural sche-
matic diagrams of a top-emitting organic electrolu-
minescent display panel provided by the embodi-
ment of the present invention;

Fig. 3 is a flow chart of a method of manufacturing
a top-emitting organic electroluminescent display
panel provided by the embodiment of the present
invention;

Fig. 4ato Fig. 4f are respectively structural schemat-
ic diagrams after performing respective steps of the
method for manufacturing a top-emitting organic
electroluminescent display panel provided by the
embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0026] The specific implementations of the top-emit-
ting organic electroluminescent display panel, the man-
ufacturing method thereof and the display device provid-
ed by the embodiment of the present invention will be
explained in detail below with reference to the drawings.
[0027] Wherein the thickness and the shape of the film



5 EP 3 270 434 A1 6

layers in the drawings do not reflect the real proportion
of the top-emitting organic electroluminescent display
panel, which only aim to explain the contents of the
present invention schematically.

[0028] An embodiment of the present invention pro-
vides a top-emitting organic electroluminescent display
panel, as shown in Fig. 2a to Fig. 2d, comprising: a sub-
strate 100, a layer of white organic light emitting diodes
200 and a thin film encapsulation layer 300 arranged on
the substrate 100 in sequence; wherein the thin film en-
capsulation layer 300 comprises at least two inorganic
thin film layers 301 and at least one organic thin film layer
302;

wherein one of the at least one organic thin film layer 302
is a colorfilter layer 400 comprising filters of at least three
different colors for full color display, the color filter layer
400 being arranged between the at least two inorganic
thin film layers 301, 301.

[0029] In the above top-emitting organic electrolumi-
nescent display panel provided by the embodiment of
the present invention, since one of the organic thin film
layers in the thin film encapsulation layer is a color filter
layer comprising filters of at least three different colors
for full color display, the color filter layer does not have
to be arranged above the thin film encapsulation layer
separately; in this way, it can not only reduce the film
layer number of the display panel, simplify the film layer
structure, reduce the process flows and reduce the man-
ufacturing cost, but also can shorten the light path from
the light emitting layer to the color filter layer, thereby
improving the luminous efficiency and the display effect.
[0030] In a specific implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
inorganic thin film layer 301 and the organic thin film layer
302 are arranged alternately, thereby further blocking ex-
ternal moisture and oxygen permeation.

[0031] In a specific implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
thickness of the inorganic thin film layer 301 can be set
as 30nm to 2000nm; the thickness of the color filter layer
400 can be set as 30nm to 3000nm. Specifically, the spe-
cific thickness of the inorganic thin film layer 301 and the
color filter layer 400 can be selected based on specific
conditions, which will not be limited here.

[0032] In a specific implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
material of the color filter layer 400 can be resin. The
resin material is an organic material, which can not only
have the function of color filtering, but also can effectively
prevent the inorganic thin film layer 301 from cracking
due to its relatively high elasticity.

[0033] In a specific implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, in or-
der to avoid the inorganic thin film layer formed in the
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process of manufacturing the color filter layer from being
damaged or cracking, as shown in Fig. 2b, the top-emit-
ting organic electroluminescent display panel can com-
prise: a buffer layer 500 arranged between the color filter
layer 400 and the inorganic thin film layer 301 adjacent
below. Thus it can have the function of buffering in the
process of forming the color filter layer 400, and ensure
that the inorganic thin film layer 301 adjacent below will
not be damaged.

[0034] In a specific implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
thickness of the buffer layer 500 can be set as 5nm to
1000nm. Specifically, the specific thickness of the buffer
layer 500 can be selected based on specific conditions,
which will not be limited here.

[0035] In a specific implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
material of the buffer layer 500 can be one of TiO,, SiNx
or SiOx or a combination thereof. Specifically, selecting
the material of the above buffer layer 500 reasonably can
further realize the buffering function, the specific material
of the buffer layer 500 can be selected based on specific
conditions, which will not be limited here.

[0036] In a specific implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, in or-
der to avoid color mixing phenomenon, as shown in Fig.
2c, a black matrix 600 can be arranged between any two
adjacentfilters in the color filter layer 400. The black ma-
trix 600 can block the light which is in the light beam
emitted from the light emitting area of the white organic
light emitting diodes corresponding to the filters and to-
wards the edges of the filter, so as to prevent occurrence
of the color mixing phenomenon.

[0037] In a specific implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
thickness of the black matrix 600 can be less than or
equal to the thickness of the color filter layer 400. Spe-
cifically, the specific thickness of the black matrix 600
can be selected based on specific conditions, which will
not be limited here.

[0038] In a specific implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, in or-
der to realize RGBW color imaging, as shown in Fig. 2d,
the color filter layer 400 may further comprises a white
light transmission area W, thus the color saturation can
be improved.

[0039] In a specific implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, in or-
der to further enable the inorganic thin film layer 301 on
the color filter layer 400 to be connected with the color
filter layer 400 better, as shown in Fig. 2d, a planarization
layer 700 can be arranged in the white light transmission
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area W of the color filter layer 400. In order to improve
the luminous efficiency of the WOLED, as shown in Fig.
2ato Fig. 2c, the planarization layer 700 may also not be
arranged. The planarization layer can be selected based
on specific conditions, which will not be limited here.
[0040] In a specific implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
thickness of the planarization layer 700 can be less than
or equal to the thickness of the color filter layer 400. Spe-
cifically, the specific thickness of the planarization layer
700 can be selected based on specific conditions, which
will not be limited here.

[0041] In a specific implementation, in the above top-
emitting organic electroluminescent display panel pro-
vided by the embodiment of the present invention, the
material of the inorganic thin film layer in the inorganic
thin film layers 301 that is closest to the substrate is one
of Al,O4, SiN, or SiO, or a combination thereof; the ma-
terial of other inorganic thin film layers except for the in-
organic thin film layer that is closest to the substrate is
one of Al,O3, TiO,, SiN, or SiO, ora combination thereof.
Specifically, selecting the materials of the above inorgan-
ic thin film layers 301 reasonably can be further used for
blocking external moisture and oxygen permeation. The
specific materials of the inorganic thin film layers 301 can
be selected based on specific conditions, which will not
be limited here.

[0042] In a specific implementation, the top-emitting
organic electroluminescent display panel provided by the
embodiment of the present invention may generally also
have other structures such as anode, adhesive, protec-
tive layer; these specific structures may have various im-
plementations, which will not be limited here.

[0043] Based on the same inventive concept, the em-
bodiment of the present invention further provides a
method of manufacturing the above top-emitting organic
electroluminescentdisplay panel provided by the embod-
iment of the present invention, since the principle of the
method for solving problems is similar with the preceding
top-emitting organic electroluminescent display panel,
the implementation of the method can make reference
to the implementation of the top-emitting organic electro-
luminescent display panel, which will not be repeated
here.

[0044] In a specific implementation, the method of
manufacturing a top-emitting organic electroluminescent
display panel provided by the embodiment of the present
invention, as shown in Fig. 3, specifically comprises the
steps of:

S301, forming a layer of white organic light emitting
diodes on a substrate;

S302, forming at least two inorganic thin film layers
and at least one organic thin film layer on the sub-
strate on which the layer of white organic light emit-
ting diodes is formed; wherein one of the at leastone
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organic thin film layer is a color filter layer comprising
filters of at least three different colors for full color
display, the color filter layer being arranged between
the at least two inorganic thin film layers.

[0045] In a specific implementation, in the method of
manufacturing the above top-emitting organic electrolu-
minescent display panel provided by the embodiment of
the presentinvention, in order to further remove moisture,
and enhance the adhesion between the color filter layer
and the inorganic thin film layer, after forming the color
filter layerin step 302, it may further comprise: performing
postbaking process to the color filter layer. It needs to be
noted that the postbaking process can be performed im-
mediately after the color filter layer is formed, and can
also be performed after the whole encapsulation thin film
layer is formed. Since the condition of the postbaking
process (<100°C) is same as that of the thermal aging
process, an additional thermal aging process after the
OLED manufacture can be omitted, it only needs to per-
form the above mentioned postbaking process, so as to
simplify the manfuacturing process.

[0046] The method of manufacturing a top-emitting or-
ganic electroluminescent display panel provided by the
embodiment of the present invention as shown in Fig. 2d
will be explained in detail below with a specific example,
specifically comprising the steps of:

1. forming a layer of white organic light emitting di-
odes on a substrate; in a specific implementation,
as shown in Fig. 4a, a layer of white organic light
emitting diodes 200 (WOLED) is formed on the sub-
strate 100;

2. forming an inorganic thin film layer and a buffer
layer in sequence on the substrate on which a layer
of white organic light emitting diodes is formed;

in a specificimplementation, as shown in Fig. 4b, an
Al,O3 single layer thin film is formed firstly with atom-
ic layer deposition (ALD) as the inorganic thin film
layer 301, and then a TiO, single layer thin film is
formed as the buffer layer 500, the water vapor trans-
mission rate (WVTR) level of the inorganic thin film
layer can reach a level below 106;

3. forming a pattern of the color filter layer on the
buffer layer;

in a specific implementation, as shown in Fig. 4c, a
color filter layer 400 comprising filters of three colors
of red (R), green (G), and blue (B) is formed with the
filter manufacturing process;

4. forming a black matrix between any two adjacent
filters in the color filter layer;

in a specific implementation, as shown in Fig. 4d, a
black matrix 600 is formed between the red filter R
and the green filter G as well as between the green
filter G and the blue filter B; here, the thickness of
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the black matrix 600 is equal to the thickness of the
color filter layer 400;

5. forming a planarization layer in a white light trans-
mission area of the color filter layer;

in a specific implementation, as shown in Fig. 4e, a
planarization layer 700 is formed in the white light
transmission area of the color filter layer 400; here,
the thickness of the planarization layer 700 is equal
to the thickness of the color filter layer 400;

6. performing postbaking process to the color filter
layer;

in a specific implementation, when postbaking proc-
ess is performed to the color filter layer 400, the te-
mepature does not exeed 10001, so as to avoid dam-
age to the WOLED;

7. forming an inorganic thin film layer on the color
filter layer;
in a specific implementation, as shown in Fig. 4f, an
organic thin film layer 301 is formed on the color filter
layer 400.

[0047] Thus, the above top-emitting organic electrolu-
minescent display panel provided by the embodiment of
the present invention is manufactured with the above
steps 1 to 7 provided by the specific example.

[0048] Based on the same inventive concept, the em-
bodiment of the present invention further provides a dis-
play device comprising the above top-emitting organic
electroluminescentdisplay panel provided by the embod-
iment of the present invention, the display device may
be any product or component with the display function
such as: a mobile phone, a tablet computer, a television,
adisplay, a laptop, a digital photo frame, a navigator, etc.
Other essential components of the display device should
all be possessed as understood by the ordinary skilled
person in the art, which will not be repeated here, and
should not be taken as limitations to the present invention
either. The implementation of the display device can
make reference to the embodiments of the above top-
emitting organic electroluminescent display panel, which
will not be repeated here.

[0049] The embodiment of the present invention pro-
vides a top-emitting organic electroluminescent display
panel, a manufacturing method thereof and a display de-
vice; the top-emitting organic electroluminescent display
panel comprising: a substrate, a layer of white organic
light emitting diodes and a thin film encapsulation layer
arranged on the substrate in sequence; wherein the thin
film encapsulation layer comprises at least two inorganic
thin film layers and at least one organic thin film layer;
wherein one of the at least one organic thin film layer is
a color filter layer comprising filters of at least three dif-
ferent colors for full color display, the color filter layer
being arranged between the at least two inorganic thin
film layers. Since one of the organic thin film layers in the
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thin film encapsulation layer is a colorfilter layer, the color
filter layer does not have to be arranged above the thin
film encapsulation layer separately; in this way, it can not
only reduce the film layer number of the display panel,
simplify the film layer structure, reduce the process flows
and reduce the manufacturing cost, but also can shorten
the light path from the light emitting layer to the color filter
layer, thereby improving the luminous efficiency and the
display effect.

[0050] Apparently, the skilled person in the art can
make various modifications and variations to the present
invention without departing from the spirit and scope of
the present invention. In this way, provided that these
modifications and variations of the present invention be-
long to the scopes of the claims of the present invention
and the equivalent technologies thereof, the present in-
vention also intends to cover these modifications and var-
iations.

Claims

1. A top-emitting organic electroluminescent display
panel, comprising:

asubstrate, alayer of white organic light emitting
diodes and a thin film encapsulation layer ar-
ranged on the substrate in sequence; wherein
the thin film encapsulation layer comprises at
least two inorganic thin film layers and at least
one organic thin film layer; characterized in
that:

wherein one of the at least one organic thin
film layer is a color filter layer comprising
filters of at least three different colors for full
color display, the color filter layer being ar-
ranged between the at least two inorganic
thin film layers.

2. The top-emitting organic electroluminescent display
panel as claimed in claim 1, characterized in that
the inorganic thin film layer and the organic thin film
layer are arranged alternately.

3. The top-emitting organic electroluminescent display
panel as claimed in claim 1, characterized in that
the thickness of the inorganic thin film layer is 30nm
to 2000nm; the thickness of the color filter layer is
30nm to 3000nm.

4. The top-emitting organic electroluminescent display
panel as claimed in claim 1, characterized in that
the material of the color filter layer is resin.

5. The top-emitting organic electroluminescent display
panel as claimed in claim 1, characterized in that
further comprising: a buffer layer arranged between
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the color filter layer and the inorganic thin film layer
adjacent below.

The top-emitting organic electroluminescent display
panel as claimed in claim 5, characterized in that
the thickness of the buffer layer is 5nm to 1000nm.

The top-emitting organic electroluminescent display
panel as claimed in claim 6, characterized in that
the material of the buffer layer is one of TiO,, SiNx
or SiOx or a combination thereof.

The top-emitting organic electroluminescent display
panel as claimed in claim 1, characterized in that
a black matrix is arranged between any two adjacent
filters in the color filter layer.

The top-emitting organic electroluminescent display
panel as claimed in claim 8, characterized in that
the thickness of the black matrix is less than or equal
to the thickness of the color filter layer.

The top-emitting organic electroluminescent display
panel as claimed in claim 1, characterized in that
the color filter layer further comprises a white light
transmission area.

The top-emitting organic electroluminescent display
panel as claimed in claim 10, characterized in that
a planarization layer is arranged in the white light
transmission area of the color filter layer.

The top-emitting organic electroluminescent display
panel as claimed in claim 11, characterized in that
the thickness of the planarization layer is less than
or equal to the thickness of the color filter layer.

The top-emitting organic electroluminescent display
panel as claimed in any one of claims 1 to 12, char-
acterized in that the material of the inorganic thin
film layer in the inorganic thin film layers that is clos-
est to the substrate is one of Al,O3, SiN, or SiO, or
a combination thereof.

The top-emitting organic electroluminescent display
panel as claimed in any one of claims 1 to 12, char-
acterized in that the material of other inorganic thin
film layers in the inorganic thin film layers except for
the inorganic thin film layer that is closest to the sub-
strate is one of Al,O3, TiO,, SiN, or SiO, or a com-
bination thereof.

A method of manufacturing a top-emitting organic
electroluminescent display panel as claimed in any
one of claims 1 to 14, characterized in that, com-
prising:

forming a layer of white organic light emitting
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16.

17.

diodes on a substrate;

forming atleasttwo inorganic thin film layers and
at least one organic thin film layer on the sub-
strate on which the layer of white organic light
emitting diodes is formed; wherein one of the at
least one organic thin film layer is a color filter
layer comprising filters of at least three different
colors for full color display, the color filter layer
being arranged between the at least two inor-
ganic thin film layers.

The method as claimed in claim 15, characterized
in that, after forming the color filter layer, further
comprising: performing postbaking process to the
color filter layer.

A display device, characterized in that, comprising
a top-emitting organic electroluminescent display
panel as claimed in any one of claims 1 to 14.
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