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7) ABSTRACT

An organic light-emitting display panel and a display device
are provided; the display panel includes a first substrate (10)
and a second substrate (50), and an electroluminescent layer
(30) arranged between the first substrate (10) and the second
substrate (50), a plurality of Elm layers (20) being each
arranged between the electroluminescent layer (30) and the
first substrate (10) as well as between the electroluminescent
layer (30) and the second substrate (50), wherein at least one
of the first substrate (10) and the second substrate (50) is a
light exit surface, refractive indexes of the plurality of film
layers between the light exit surface and the electrolumines-
cent layer (30) are not greater than that of the light exit
surface, and in any two adjacent film layers between the

(51) Int.CL electroluminescent layer (30) and the light exit surface, a
HO1L 51/52 (2006.01) refractive index of a film layer which is far away from the light
HOIL 27/32 (2006.01) exit surface is not greater than that of a film layer which is
HOIL 51/50 (2006.01) close to the light exit surface.
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ORGANIC LIGHT-EMITTING DISPLAY
PANEL AND DISPLAY DEVICE

TECHNICAL FIELD

[0001] Embodiments of the invention relate to an organic
light-emitting display panel and a display device.

BACKGROUND

[0002] An Organic Light-Emitting Display (OLED) device
has advantages such as low energy consumption, high lumi-
nance, fastresponse, wide viewing angle, light weight and the
like, and has been recently applied to a mobile communica-
tion terminal, a personal digital assistant (PDA), a handheld
computer and the like. As compared with a process of fabri-
cating a LCD, a process of fabricating the OLED device is
relatively simple, so that the production cost may be lowered.
An OLED display panel may generally comprise a top-emit-
ting display panel and a bottom-emitting display panel, and
because multiple insulating layers or passivation layers are
arranged on the bottom of the bottom-emitting display panel,
a luminous efficiency may be influenced. As illustrated in
FIG. 1, FIG. 1 illustrates a schematic diagram of light propa-
gation of an organic light-emitting display panel in the prior
art, the organic light-emitting display panel comprising a
display panel 1 and a plurality of film layers 2. The insulating
layers and the passivation layers in the film layers 2 are
generally made from a silicon nitride material, the display
panel 1 is made from a glass material, and areflective index of
the silicon nitride material is generally greater than that of the
glass material, which may result in that most of light rays
passing through the insulating layers or passivation layers
may be reflected and the other part of light rays are trans-
versely propagated among the layers, and only about 20% of
light rays may be emitted from a glass substrate, thereby
influencing a luminance of the organic light-emitting display
panel, and further affecting a display effect thereof.

SUMMARY OF THE INVENTION

[0003] The present invention provides an organic light-
emitting display panel and a display device, to improve the
luminance of the organic light-emitting display panel,
thereby enhancing the display effect of the organic light-
emitting display panel.

[0004] The present invention provides an organic light-
emitting display panel, comprising a first substrate and a
second substrate, and an electroluminescent layer arranged
between the first substrate and the second substrate, a plural-
ity of film layers being each arranged between the electrolu-
minescent layer and the first substrate as well as between the
electroluminescent layer and the second substrate, wherein at
least one of the first substrate and the second substrate is a
light exit surface, refractive indexes of the plurality of film
layers between the light exit surface and the electrolumines-
cent layer are not greater than a refractive index of the light
exit surface, and in any two adjacent film layers between the
electroluminescent layer and the light exit surface, a refrac-
tive index of a film layer which is far away from the light exit
surface is not greater than that of a film layer which is close to
the light exit surface.

[0005] Inthe above technical solution, by adopting a struc-
ture that the refractive indexes of the plurality of film layers
are not greater than the refractive index of the light exit
surface and in any two adjacent film layers, the refractive
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index of the film layer which is far away from the light exit
surface is not greater than that of the film layer which is close
to the light exit surface, it is ensured that more light rays
emitted from the electroluminescent layer are refracted on a
medium surface, and finally exit from the light exit surface, so
that the luminance of the organic light-emitting display panel
is improved and further the display effect of the organic
light-emitting display panel is enhanced.

[0006] Inoneexample, the refractive indexes of a plurality
of film layers between the light exit surface and the electrolu-
minescent layer are identical and are less than the refractive
index of the light exit surface. Thus, the display effect of the
display panel is enhanced.

[0007] Inoneexample, the refractive indexes of the plural-
ity of film layers between the light exit surface and the elec-
troluminescent layer are identical with the refractive index of
the light exit surface. Thus, the display effect of the display
panel is enhanced.

[0008] In one example, in a direction away from the light
exit surface, the refractive indexes of the plurality of film
layers between the light exit surface and the electrolumines-
cent layer sequentially decrease. Thus, the display effect of
the organic light-emitting display panel is further enhanced.
[0009] In one example, the first substrate is a light exit
surface, and the refractive indexes of the plurality of film
layers between the first substrate and the electroluminescent
layer sequentially decrease in a direction away from the first
substrate. Thus, the display effect of a top-emitting organic
light-emitting display panel is enhanced.

[0010] In one example, the first substrate and the second
substrate both are light exit surfaces, the refractive indexes of
the plurality of film layers between the first substrate and the
electroluminescent layer sequentially decrease in a direction
away from the first substrate, and the refractive indexes of the
plurality of film layers between the second substrate and the
electroluminescent layer sequentially decrease in a direction
away from the second substrate. Thus, the display effect of a
double-sided-emission organic light-emitting display panel is
enhanced.

[0011] Inone example, the plurality of film layers between
the first substrate and the electroluminescent layer include a
gate insulating layer, an interlayer insulating layer and a
passivation layer which are sequentially stacked in a direction
away from the first substrate.

[0012] Inone example, the plurality of film layers between
the first substrate and the electroluminescent layer as well. as
the plurality of film layers between the second substrate and
the electroluminescent layer are film layers made from SiO,.
The refractive indexes of all film layers are reduced, so that
the amount of light rays emitted from the display panel is
ensured, and the display effect of the organic light-emitting
display panel is enhanced.

[0013] Inone example, the plurality of film layers are Si0O,
films prepared by using a PECVD method, and the refractive
indexes of the SiO, films are controlled by controlling at least
one of power, reactant gas flow and working pressure.
[0014] The present invention further provides a display
device, comprising any organic light-emitting display panel
as described above.

[0015] In the above solution, by adopting a structure that
the refractive indexes of the plurality of film layers are not
greater than the refractive index of the light exit surface and in
any two adjacent film layers, the refractive index of the film
layer which is far away from the light exit surface is not
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greater than that of the film layer which is close to the light
exitsurface, it is ensured that more light rays emitted from the
electroluminescent layer are refracted on a medium surface,
and finally exit from the light exit surface, so that the lumi-
nance of the organic light-emitting display panel is improved
and further the display effect of the organic light-emitting
display panel is enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Inorder to clearly illustrate the technical solution of
the embodiments of the invention, the drawings of the
embodiments will be briefly described in the following; it is
obvious that the described drawings are only related to some
embodiments of the invention and thus are not limitative of
the invention.

[0017] FIG.1 is a schematic diagram of light illumination
of an organic light-emitting display panel in the prior art; and
[0018] FIG. 2 is a structural schematic diagram of an
organic light-emitting display panel provided by an embodi-
ment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

[0019] In order to make objects, technical details and
advantages of the embodiments of the invention apparent, the
technical solutions of the embodiment will be described in a
clearly and fully understandable way in connection with the
drawings related to the embodiments of the invention. It is
obvious that the described embodiments are justa part butnot
all of the embodiments of the invention. Based on the
described embodiments herein, those skilled in the art can
obtain other embodiment(s), without any inventive work,
which should be within the scope of the invention.

[0020] To improve a display luminance of an organic light-
emitting display panel and further enhance a display effect
thereof, embodiments of the present invention provide an
organic light-emitting display panel and a display device. In
the technical solution of the present invention, by adopting a
structure that refractive indexes of film layers adopted are not
greater than a refractive index of a material of a light exit
surface, more light rays can exit from the light exit surface, so
that the luminance of the display panel is improved, and
further the display effect of the display panel is enhanced.

[0021] Asillustrated in FIG. 2, FIG. 2 illustrates a structure
of an organic light-emitting display panel provided by this
embodiment.

[0022] The embodiment of the present invention provides
an organic light-emitting display panel. This organic light-
emitting display panel comprises: a first substrate 10 and a
second substrate 50, and an electroluminescent layer 30
arranged between the first substrate 10 and the second sub-
strate 50, a plurality of film layers 20 being each arranged
between the electroluminescent layer 30 and the first sub-
strate 10 as well as between the electroluminescent layer 30
and the second substrate 50. Upon at least one of the first
substrate 10 and the second substrate 50 being a light exit
surface, refractive indexes of the plurality of film layers 20
between the light exit surface and the electroluminescent
layer 30 are not greater than a refractive index of the light exit
surface, and in any two adjacent film layers 20, a refractive
index of a film layer 20 which is far away from the light exit
surface is not greater than that of a film layer 20 which is close
to the light exit surface.
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[0023] 1In the above embodiment, upon light rays being
emitted from the electroluminescent layer 30, the light rays
irradiated from the first electroluminescent layer 30 to the
light exit surface need to pass through the plurality of film
layers 20. It can be appreciated according to light propagation
characteristics that, upon light entering from one medium to
another medium, part of light rays are refracted, and the other
part of light rays are reflected; upon the light rays entering a
medium with a low refractive index from a medium with a
high refractive index, the light rays may be reflected at a
smaller incident angle, and therefore, to improve the display
luminance of the organic light-emitting display panel, the
refractive indexes of the plurality of film layers 20 in the
organic light-emitting display panel provided by this embodi-
ment are not greater than the refractive index of the light exit
surface, and meanwhile, to ensure that more light rays are
emitted upon light being propagated from one film layer 20 to
another film layer 20, a structure that in any two adjacent film
layers 20, the refractive index of the film layer 20 which is far
away from the light exit surface is not greater than that of the
film layer 20 which is close to the light exit surfaceis adopted,
so as to ensure that more light rays may pass through, so that
an amount of the light rays emitted from the display panel is
increased, and the display luminance of the display panel is
further improved.

[0024] To make more light rays emitted, the refractive
indexes of the film layers 20 satisfy: the refractive indexes of
the plurality of film layers 20 between the light exit surface
and the electroluminescent layer 30 are not greater than the
refractive index of the light exit surface and in any two adja-
cent film layers 20, the refractive index of the film layer 20
which s far away from the light exit surface is not greater than
that of the film layer 20 which is close to the light exit surface.
There can be multiple specific cases, for example, the refrac-
tive indexes of the plurality of film layers 20 between the light
exit surface and the electroluminescent layer 30 are identical
and are less than the refractive index of the light exit surface;
or the refractive indexes of the plurality of film layers 20
between the light exit surface and the electroluminescent
layer 30 are all identical with the refractive index of the light
exit surface; preferably, the refractive indexes of the plurality
of film layers 20 between the light exit surface and the elec-
troluminescent layer 30 sequentially decrease in a direction
away from the light exit surface. Thus, it is ensured that more
light rays can be emitted from thelight exit surface, so that the
display luminance of the organic light-emitting display panel
is improved.

[0025] In the organic light-emitting display panel, the first
substrate 10 and the second substrate 50 may both serve as
light exit surfaces, and its structures are described below with
specific implementations.

[0026] To facilitate the description of the film layers 20,
they are described with the organic light-emitting display
panel illustrated in FIG. 2 as an example; the organic light-
emitting display panel comprises: a first substrate 10 and a
second substrate 50, and an electroluminescent layer 30
arranged between the first substrate 10 and the second sub-
strate 50. A thin film transistor 40 is arranged between the first
substrate 10 and the electroluminescent layer 30, and a gate
insulating layer 21, an interlayer insulating layer 22 and a first
passivation layer 23 are sequentially stacked in a direction
away from the first substrate 10; the film layer 20 arranged
between the second substrate 50 and the electroluminescent
layer 30 is a second passivation layer 24, and the electrolu-
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minescent layer 30 includes a cathode 31 and an anode 32. Tt
should be understood that the display panel may select a top
gate structure or may select a bottom gate structure, and
principles thereof are the same. Upon the first substrate 10
being a light exit surface, light rays are emitted from the
anode 32, and the cathode 31 is a lightproof layer; upon the
second substrate 50 being a light exit surface, the light rays
are emitted from the cathode 31, and the anode 32 is a light-
proof layer. For the sake of convenience of description, the
refractive indexes of the first substrate 10 and the second
substrate 50 are set to n0, the refractive index of the gate
insulating layer 21 is set to nl, the refractive index of the
interlayer insulating layer is set to n2, the refractive index of
the first passivation layer is set to n3, and the refractive index
of the second passivation layer 24 is set to n4.

Embodiment 1

[0027] With further reference to FIG. 2, the first substrate
10 is a light exit surface, and the refractive indexes of the
plurality of film layers 20 between the first substrate 10 and
the electroluminescent layer 30 sequentially decrease in a
direction away from the first substrate 10.
[0028] Specifically, as illustrated in FIG. 2, the film layers
20 sequentially arranged in the direction away from the first
substrate 10 are respectively: a gate insulating layer 21, an
interlayer insulating layer 22 and a first passivation layer 23;
in order to enhance the display effect of the organic light-
emitting display panel, the refractive indexes of the film lay-
ers satisfy: n3<n2<nl<n0, such that upon light rays emitted
from the anode 32 of the electroluminescent layer 30 passing
through respective film layers 20, more light rays are
refracted, and finally exit from the first substrate 10. There-
fore, the display luminance of the organic light-emitting dis-
play panel is improved, further the display effect of the
organic light-emitting display panel is enhanced, and the
energy consumption of the organic light-emitting display
panel is reduced.
[0029] To facilitate satisfving a relationship of the refrac-
tive indexes of the film layers 20, the above film layers 20 are
all made from a SiO, material, and upon the SiO, material
being used for preparing the film layers 20, the difference of
the refractive indexes of the prepared film layers 20 may be
realized by its preparing conditions. In specific productions:
[0030] A SiO, thin film is deposited by using a PECVD
method, which has advantages such as high hardness, good
abrasive resistance, good adiathermancy and strong anti-ero-
sion capability as well as good dielectric properties, and
usually serves as a metal interlayer medium, a passivation
layer and the like. The refractive index of the deposited SiO,
thin film may be controlled by means of controlling a pressure
intensity and a temperature of a depositing cavity, a gas flow
rate, a flow rate ratio and a power.
[0031] The SiO, thin film is deposited by using the PECVD
method, typically, silane (SiH,) and laughing gas (N,O) react
under a plasma state at a process temperature of generally
lower than 350° C.;
[0032] A reaction equation is:

SiH,(gaseous state)+2N,O(gaseous state) —=>Si0,

(solid state)+2N,(gaseous state)+H,(gaseous
state)

[0033] The refractive index may be controlled by means of
changing process conditions when SiO, is prepared, and vari-
able process conditions are as follows:
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[0034] (1) Specific process parameters of changing the
refractive index of SiO, by controlling a power parameter are
as follows:

[0035] SiH, flow—45 scem, N,O flow—365 scem, N,
flow—790 sccm, pressure—600 mT, time—4 min, and
power—30 W to 300 W;

[0036] Ina case where other conditions are unchangeable,
with the increase of the power, the refractive index of the thin
film substantially decrease, and is less than 1.46 after the
power is greater than 75 W, which deviates from a common
refractive index of the SiO, (1.46 to 1.52). Therefore, by
means of controlling such a parameter of the power, the
refractive indexes of three layers of Si0O, may be controlled to
be all less than or equal to the refractive index n0 of glass, and
satisfy n3=n2=nl=n0 (the refractive index of the glass is
generally between 1.5 and 1.9).

[0037] (2) Specific process parameters of changing the
refractive index of the SiO, by controlling the gas flow rate of
a reactant gas of N,O are as follows:

[0038] The N,O flow is changed, and the N, flow is
changed simultaneously in order to maintain the total flow of
N,O and N, unchanged;

[0039] SiH, flow—S8 scem, pressure—600 mT, power—60
W, time—S5 min, N,O flow—35 scem~756 scem, and N,
flow—1120 sccm~390 scem; when the N,O flow is changed,
the refractive indexes of the three layers of SiO, may be
controlled to be all less than the refractive index n0 of the
glass by means of controlling the N,O flow, that is, with the
increase of the N,O flow, the refractive index of the SiO,
decreases.

[0040] (3) Specific process parameters of changing the
refractive index of the SiO, by changing a working pressure
are as follows:

[0041] SiH, flow—45 sccm, N,O flow—165 scem, N,
flow—990 sccm, power—60 W, time—4 min, pressure—200
mT~1000 and with the increase of the pressure, the refractive
index of the thin film gradually decreases.

[0042] By controlling the film layers 20 made from the
SiQ,, the refractive indexes of the film layers 20 produced
may be controlled according to a process of producing the
film layers 20, so as to facilitate the preparation of the organic
light-emitting display panel.

[0043] Itshould beunderstood that the refractive indexes of
the plurality of film layers 20 provided by this embodiment
are not limited to a relationship among the refractive indexes
of the film layers 20 provided by the above specific embodi-
ment. Other modes may also be adopted, which only need to
satisfy such a condition that: the refractive indexes of the
plurality of film layers 20 between the above light exit surface
and the electroluminescent layer are not greater than the
refractive index of the light exit surface, and in any two
adjacent film layers 20, the refractive index of the film layer
20 which is far away from the light exit surface is not greater
than that of the film layer 20 which is close to the light exit
surface. For example, formulas of n3=n2<nl=n0, or
n3<n2=nl=n0, or n3<n2<nl=n0, or n3=n2<nl=n0 and the
like all may improve the display luminance of the organic
light-emitting display panel, and further enhance the display
effect of the organic light-emitting display panel.

Embodiment 2

[0044] With further reference to FIG. 2, the second sub-
strate 50 is a light exit surface, and the refractive indexes of a
plurality of film layers 20 between the second substrate 50
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and the electroluminescent layer 30 sequentially decrease in
a direction away from the second substrate 50.

[0045] Specifically, as illustrated in FIG. 2, taking the light-
emitting display panel illustrated in FIG. 2 as example, the
film layer 20 arranged between the second substrate 50 and
the electroluminescent layer 30 is a second passivation layer
24, and the refractive index n4 of the second passivation layer
24 is less than the refractive index n0 of the second substrate
50, thereby ensuring that upon light rays being emitted from
the cathode 31 of the electroluminescent layer 30, more light
rays can pass through the second substrate 50, so that the
display luminance of the organic light-emitting display panel
is improved, and further the display effect of the organic
light-emitting display panel is enhanced; compared with a
display panel in the prior art, the organic light-emitting dis-
play panel has the energy consumption reduced under the
same luminance.

[0046] Therein, the second passivation layer 24 is a film
layer 20 made from a SiO, material, a specific processing
technology of which is identical with that of the SiO, as
described in Embodiment 1, which will not be repeated here.
[0047] It should be understood that, the film layer 20
described in this embodiment is not limited to a structure of a
second passivation layer 24 of the organic light-emitting dis-
play panel as illustrated in FIG. 2, and should also comprise
organic light-emitting display panels of other structures, for
example, an organic light-emitting display panel with mul-
tiple encapsulating film layers 20, and its refractive index
should also satisfy a condition that the refractive indexes of
the plurality of film layers between the light exit surface and
the electroluminescent layer 30 are not greater than the refrac-
tive index of the light exit surface, and in any two adjacent
film layers 20, the refractive index of the film layer 20 which
is far away from the light exit surface is not greater than that
of the film layer 20 which is close to the light exit surface. Its
principle is identical with that of the above specific embodi-
ment, which will not be repeated here.

Embodiment 3

[0048] With further reference to FIG. 2, a first substrate 10
and a second substrate 50 both are light exit surfaces, and the
refractive indexes of a plurality of film layers 20 between the
first substrate 10 and an electroluminescent layer 30 sequen-
tially decrease in a direction away from the first substrate 10.

[0049] Specifically, the refractive indexes of the plurality of
film layers 20 between the first substrate 10 and the electrolu-
minescent layer 30 sequentially decrease in a direction away
from the first substrate, and the refractive indexes of the
plurality of film layers 20 between the second substrate 50
and the electroluminescent layer 30 sequentially decrease in
a direction away from the second substrate. With a flexible
substrate illustrated in. FIG. 2 as an example, refractive
indexes of the first substrate 10, a gate insulating layer 21, an
interlayer insulating layer 22, a first passivation layer 23, a
second passivation layer 24 and the second substrate 50 sat-
isfy: n3<n2<n1<n0, and n4<n0, thereby ensuring that when
the first substrate 10 and the second substrate 50 both are
display panels, light rays emitted from a cathode 31 and an
anode 32 of the electroluminescent layer 30 may maximally
pass through the second substrate 50 and the first substrate 10,
so that the display luminance of the organic light-emitting
display panel is improved and further the display effect of the
organic light-emitting display panel is enhanced.
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[0050] Therein the plurality of film layers 20 all are film
layers made from a SiO, material, and a fabricating method of
the film layers is identical with the manner listed in Embodi-
ment 1, which will not be repeated here.

[0051] It should be understood that, corresponding rela-
tionships among the refractive indexes of all film layers of the
organic light-emitting display panel provided by this embodi-
ment are not limited to relationships of relational expressions
particularly listed above, and may also be any other corre-
sponding relationships satisfying such a condition that the
refractive indexes of the plurality of film layers between the
light exit surface and the electroluminescent layer 30 are not
greater than the refractive index of the light exit surface, and
in any two adjacent film layers 20, the refractive index of the
film layer 20 which is far away from the light exit surface is
not greater than that of the film layer 20 which is close to the
light exit surface. Its principle is identical with principles of
Embodiment 1 and Embodiment 2 described above, which
will not be repeated here.

[0052] Itcan be seen that from the description of the above
specific embodiment, the organic light-emitting display panel
provided by this embodiment ensures that light rays emitted
from the electroluminescent layer 30 may maximally exit
from the light exit surface by means of improving the corre-
sponding relationships among the refractive indexes of the
film layers 20, thereby improving the luminance of the
organic light-emitting display panel and further enhancing
the display effect of the organic light-emitting display panel.
[0053] Anembodimentofthe present invention further pro-
vides a display device, and this display device comprises any
organic light-emitting display panel as described above. Spe-
cifically, the display device may be a liquid crystal panel,
electronic paper, a mobile phone, a panel personal computer,
a television, a display, a notebook computer, a digital photo
frame, a navigator, or any product or component with a dis-
play function. The display device has a good display effect.
[0054] The foregoing embodiments merely are exemplary
embodiments of the invention, and not intended to define the
scope of the invention, and the scope of the invention is
determined by the appended claims.

[0055] The present application claims priority of Chinese
Patent Application No. 201410152806.2 filed on Apr. 16,
2014, the disclosure of which is incorporated herein by ref-
erence in its entirety as part of the present application.

1. An organic light-emitting display panel, comprising: a
first substrate and a second substrate, and an electrolumines-
cent layer arranged between the first substrate and the second
substrate, a plurality of film layers being each arranged
between the electroluminescent layer and the first substrate as
well as between the electroluminescent layer and the second
substrate, wherein at least one of the first substrate and the
second substrate is a light exit surface, refractive indexes of
the plurality of film layers between the light exit surface and
the electroluminescent layer are not greater than a refractive
index of the light exit surface, and in any two adjacent film
layers between the electroluminescent layer and the light exit
surface, a refractive index of a film layer which is far away
from the light exit surface is not greater than that of a film
layer which is close to the light exit surface.

2. The organic light-emitting display panel according to
claim 1, wherein the refractive indexes of the plurality of film
layers between the light exit surface and the electrolumines-
cent layer areidentical and are less than the refractive index of
the light exit surface.



US 2016/0197307 A1l

3. The organic light-emitting display panel according to
claim 1, wherein the refractive indexes of the plurality of film
layers between the light exit surface and the electrolumines-
cent layer are all identical with the refractive index of the light
exit surface.

4. The organic light-emitting display panel according to
claim 1, wherein in a direction away from the light exit
surface, the refractive indexes of the plurality of film layers
between the light exit surface and the electroluminescent
layer sequentially decrease.

5. The organic light-emitting display panel according to
claim 4, wherein the first substrate is a light exit surface, and
the refractive indexes of the plurality of film layers between
the first substrate and the electroluminescent layer sequen-
tially decrease in a direction away from the first substrate.

6. The organic light-emitting display panel according to
claim 4, wherein the first substrate and the second substrate
both are light exit surfaces, the refractive indexes of the plu-
rality of film layers between the first substrate and the elec-
troluminescent layer sequentially decrease in a direction
away from the first substrate, and the refractive indexes of the
plurality of film layers between the second substrate and the
electroluminescent layer sequentially decrease in a direction
away from the second substrate.

7. The organic light-emitting display panel according to
claim 1, wherein the plurality of film layers between the first
substrate and the electroluminescent layer include a gate
insulating layer, an interlayer insulating layer and a passiva-
tion layer which are sequentially stacked in a direction away
from the first substrate.

8. The organic light-emitting display panel according to
claim 1, wherein the plurality of film layers between the first
substrate and the electroluminescent layer as well as the plu-
rality of film layers between the second substrate and the
electroluminescent layer are film layers made from SiO,.

9. The organic light-emitting display panel according to
claim 8, wherein the plurality of film layers are SiO, films
prepared by using a PECVD method, and the refractive
indexes of the Si0, films are controlled by controlling at least
one of power, reactant gas flow and working pressure.

10. A display device, comprising the organic light-emitting
display panel according to claim 1.

11. The organic light-emitting display panel according to
claim 2, wherein the plurality of film layers between the first
substrate and the electroluminescent layer as well as the plu-
rality of film layers between the second substrate and the
electroluminescent layer are film layers made from SiO,.

12. The organic light-emitting display panel according to
claim 3, wherein the plurality of film layers between the first
substrate and the electroluminescent layer as well as the plu-

Jul. 7, 2016

rality of film layers between the second substrate and the
electroluminescent layer are film layers made from SiO,.

13. The display device according to claim 10, wherein the
refractive indexes of the plurality of film layers between the
light exit surface and the electroluminescent layer are identi-
cal and are less than the refractive index of the light exit
surface.

14. The display device according to claim 10, wherein the
refractive indexes of the plurality of film layers between the
light exit surface and the electroluminescent layer are all
identical with the refractive index of the light exit surface.

15. The display device according to claim 10, wherein in a
direction away from the light exit surface, the refractive
indexes of the plurality of film layers between the light exit
surface and the electroluminescent layer sequentially
decrease.

16. The display device according to claim 15, wherein the
first substrate is a light exit surface, and the refractive indexes
of the plurality of film layers between the first substrate and
the electroluminescent layer sequentially decrease in a direc-
tion away from the first substrate.

17. The display device according to claim 15, wherein the
first substrate and the second substrate both are light exit
surfaces, the refractive indexes of the plurality of film layers
between the first substrate and the electroluminescent layer
sequentially decrease in a direction away from the first sub-
strate, and the refractive indexes of the plurality of film layers
between the second substrate and the electroluminescent
layer sequentially decrease in a direction away from the sec-
ond substrate.

18. The display device according to claim 10, wherein the
plurality of film layers between the first substrate and the
electroluminescent layer include a gate insulating layer, an
interlayer insulating layer and a passivation layer which are
sequentially stacked in a direction away from the first sub-
strate.

19. The display device according to claim 10, wherein the
plurality of film layers between the first substrate and the
electroluminescent layer as well as the plurality of film layers
between the second substrate and the electroluminescent
layer are film layers made from SiO,.

20. The display device according to claim 19, wherein the
plurality of film layers are SiO, films prepared by using a
PECVD method, and the refractive indexes of the SiO, films
are controlled by controlling at least one of power, reactant
gas flow and working pressure.

* ok % % ¥



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RHA

IPCHEKS
CPCH %5
e

H A0 FF 3R
ShERaELE

BEX)

RE—FGENAAERARNEREE EFERSTIEE—ER ( 10 )
ME-ER (50 ) , ARFEBEEE —BERZEMNBHELE ( 30 ) &
W (10 )RMEZEWHR (50 ) , ZNEME (20 ) EEHRBEBHEKL
BZA (30 ME—EM (10 ) URBHEKE ( 30 ) MEZER (
50 )2ZEb) ) , HhE—EiR ( 10 ) ME=EWHR ( 50 ) FHED—
MRAEHSFRE , SNEENTHEEXEFREMBRLKLEZE (
30 ) FATFHREFRAWAEARE , FEEBBRAERZANETAH
MEBHBIERET ( 30 ) ) MAEHRE , ZEXHHFREANBEER

BNAKXERERMNEREE

US20160197307A1

US14/434178

RERABMBREARGAERLF

REAPEEARGERLF.

RERARBEARHDERLF.

CHENG HONGFEI
ZHANG YUXIN

CHENG, HONGFEI
ZHANG, YUXIN

HO1L51/52 HO1L27/32 HO1L51/50

patsnap

2016-07-07

2014-08-27

HO1L51/5275 HO1L51/5012 HO1L2251/303 HO1L27/3244 HO1L51/5237

201410152806.2 2014-04-16 CN

US9780336

Espacenet USPTO

HNITHBARTEEROITH R, ichFEEXHHE.,

lLL

l1L i

\/

Totally-

light

teflected

Reflected fight

Tncident ligh


https://share-analytics.zhihuiya.com/view/9a6e9c71-9a21-438b-8e55-9da1414c2819
https://worldwide.espacenet.com/patent/search/family/051241569/publication/US2016197307A1?q=US2016197307A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220160197307%22.PGNR.&OS=DN/20160197307&RS=DN/20160197307

