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OLED DISPLAY

FIELD OF THE INVENTION

[0001] The present invention relates to a display technol-
ogy field, and more particularly to an OLED display.

BACKGROUND OF THE INVENTION

[0002] The Organic Light Emitting Diode (OLED) display
is a display technology which has great prospects for devel-
opment. It does not only possess extremely excellent display
performance but also properties of self-illumination, simple
structure, ultra thin, fast response speed, wide view angle,
low power consumption and capability of realizing flexible
display, and therefore is considered as “dream display”. At
present, the OLED display has got the favor of the major
display manufacturers, and becomes the third generation
display after the Cathode Ray Tube (CRT) and the Liquid
Crystal Display (LCD).

[0003] So far, the ratio of the OLED used in the appara-
tuses, such as the cell phone and the tablet becomes higher
and higher. The main technical spirit is an OLED display
utilizing the Red, Green, Blue (RGB), three primary colors
for emission, and utilizing the Fine Metal Mask (FMM) to
manufacture the red, green, blue sub pixels aligned Side by
Side (SBS). Along with the higher and higher requirement
for the resolution in the market, this technology appears
more and more inadequate due to the restriction of FMM
accuracy.

[0004] Another method to realize the full color display is
white light OLED+RGB color filters (CF) technology. The
mature CF skill is used and it will not be restricted by the
FMM accuracy, and thus, can be used for manufacturing the
high resolution OLED display. However, the saturation of
the three primary colors is lower, and the display color
gamut is not wide enough (NTSC color gamut<90%).
[0005] There is one more solution for realizing the full
color is based on the blue light OLED, and with the help of
the Color conversion method (CCM) of the green light and
the red light. The blue light excites the red, green light
materials to make them emit lights to obtain the red, green,
blue, three primary colors to realize the color display.
Nevertheless, most of the CCM materials for now are
organic fluorescent materials, and the color saturation is low,
and the display color gamut is not wide enough (NTSC color
gamut<90%).

SUMMARY OF THE INVENTION

[0006] An objective of the present invention is to provide
an OLED display having simple manufacture process and
fine properties of high resolution, wide color gamut, good
light effect and high stability.

[0007] For realizing the aforesaid objective, the present
invention provides an OLED display, comprising a sub-
strate, a thin film transistor layer formed on the substrate, a
blue light OLED formed on the thin film transistor layer, a
cover plate located on the blue light OLED and laminated
with the substrate and a color conversion layer formed at an
inner side of the cover plate;

[0008] the blue light OLED comprising an anode, a hole
injection layer, a hole transporting layer, a blue light emit-
ting layer, an electron transport layer, an electron injection
layer and a cathode which are stacked up from bottom to top
in order,;
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[0009] the color conversion layer comprising a plurality of
red conversion units and green conversion units which are
separately located;

[0010] blue light emitted by the blue light emitting layer
being respectively converted into red light by the red con-
version units to emit, converted into green light by the green
conversion units to emit and emitted through the cover plate,
directly to realize color display;

[0011] wherein both materials of the red conversion units
and the green conversion units are organic metal halide
perovskite materials.

[0012] A constitutional formula of the organic metal
halide perovskite material is CH,NH,PbA,, and A is a
combination of one or more elements of Cl, Br and 1.
[0013] Both materials of the red conversion units and the
green conversion units are a combination of one or more of
the organic metal halide perovskite materials;

[0014] the red conversion units and the green conversion
units are single layer or multi layer structures;

[0015] a thickness of the red conversion units and the
green conversion units is 10 nm-200 nm.

[0016] A material of the red conversion units is
CH,NH,Pb(I,, ;Br,, )5, and a material of the green conver-
sion units is CH;NH,PbBr;.

[0017] A material of the blue light emitting layer is
manufactured by doping a guest material in a host material,
wherein a doping quality ratio of the host material and the
guest material is 1:0.01-1;

[0018] the guest material is a blue light organic fluorescent
material, and the host material is an anthracene derivative or
a wide band gap organic material; or

[0019] the guest material is blue light organic phospho-
rescent material, and the host material is a wide band gap
organic material.

[0020] Both materials of the substrate and the cover plate
are glass or a flexible material.

[0021] The anode is an opaque reflective type anode,
comprising two conductive oxide layers and a reflective
metal layer between the two conductive oxide layers,
wherein a film thickness of the reflective metal layer is 50
nm-200 nm; a film thickness of the conductive oxide layers
is 10 nm-50 nm.

[0022] The cathode is a nonopaque transparent cathode; a
material of the cathode is a low work function metal or an
alloy of low work function metal, and a film thickness is 10
nm-20 nm; or

[0023] a material of the cathode is conductive oxide, and
a film thickness is 10 nm-200 nm.

[0024] A material of the hole injection layer is an organic
small molecule hole injection material, a polymer hole
injection material or a metal oxide hole injection material,
and a film thickness is 1 nm-100 nm;

[0025] a material of the hole transporting layer is an
organic small molecule hole transporting material or a
polymer hole transporting material, and a film thickness is
10 nm-100 nm;

[0026] a material of the electron transporting layer is a
metal complex material or an imidazole electron transport
material, and a film thickness is 10 nm-100 nm;

[0027] a material of the electron injection layer is metal
complex, alkali metal, alkali metal salts, alkali earth metal or
alkali earth metal salts, and a film thickness is 0.5 nm-10 nm.
[0028] The OLED display further comprises a sealant
bonding the substrate and the cover plate.
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[0029] The present invention further provides an OLED
display, comprising a substrate, a thin film transistor layer
formed on the substrate, a blue light OLED formed on the
thin film transistor layer, a cover plate located on the blue
light OLED and laminated with the substrate and a color
conversion layer formed at an inner side of the cover plate;

[0030] the blue light OLED comprising an anode, a hole
injection layer, a hole transporting layer, a blue light emit-
ting layer, an electron transport layer, an electron injection
layer and a cathode which are stacked up from bottom to top
in order,;

[0031] the color conversion layer comprising a plurality of
red conversion units and green conversion units which are
separately located,

[0032] blue light emitted by the blue light emitting layer
being respectively converted into red light by the red con-
version units to emit, converted into green light by the green
conversion units to emit and emitted through the cover plate,
directly to realize color display;

[0033] both materials of the red conversion units and the
green conversion units being organic metal halide perovskite
materials;

[0034] the OLED display further comprising a sealant
bonding the substrate and the cover plate;

[0035] wherein both materials of the substrate and the
cover plate are glass or a flexible material.

[0036] The benefits of the present invention are: the pres-
ent invention provides an OLED display, comprising a
substrate, a thin film transistor layer, a blue light emitting
layer, a cover plate and a color conversion layer; wherein the
color conversion layer comprises a plurality of red conver-
sion units and green conversion units, and both materials of
the red conversion units and the green conversion units are
organic metal halide perovskite materials; the blue light
emitted by the blue light OLED correspond to the red, the
green and the blue sub pixel regions, and respectively
converted into red light by the red conversion units to emit,
converted into green light by the green conversion units to
emit and emitted through the cover plate, directly to obtain
the red, green, blue lights of high color saturation to realize
the color display of the high color gamut. Meanwhile, all the
red, the green and the blue sub pixel regions correspond to
the blue light OLED of the same structure. The fine mask is
not required to use as manufacturing the OLED display,
which can effectively promote the resolution and stability of
the OLED display. The manufacture process is simple.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] In order to better understand the characteristics and
technical aspect of the invention, please refer to the follow-
ing detailed description of the present invention is concerned
with the diagrams, however, provide reference to the accom-
panying drawings and description only and is not intended
to be limiting of the invention.

[0038] In drawings,
[0039] FIG. 1 is a structure diagram of an OLED display
of the present invention;

[0040] FIG. 2 is a normalized spectral distribution curve
diagram of red light, green light, blue light of one preferred
embodiment according to the OLED display of the present
invention.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0041] For better explaining the technical solution and the
effect of the present invention, the present invention will be
further described in detail with the accompanying drawings
and the specific embodiments.

[0042] Please refer to FIG. 1. The present invention pro-
vides an OLED display comprising a plurality of red sub
pixel regions, green sub pixel regions and blue sub pixel
regions; and comprising a substrate 1, a thin film transistor
layer 11 formed on the substrate 1, a blue light OLED 2
formed on the thin film transistor layer 11, a cover plate 3
located on the blue light OLED 2 and laminated with the
substrate 1, a color conversion layer 4 formed at an inner
side of the cover plate 3, and a sealant 5 bonding the
substrate 1 and the cover plate 3.

[0043] The blue light OLED 2 comprises an anode 21, a
hole injection layer 22, a hole transporting layer 23, a blue
light emitting layer 24, an electron transport layer 25, an
electron injection layer 26 and a cathode 27 which are
stacked up from bottom to top in order.

[0044] The color conversion layer 4 comprises a plurality
of red conversion units 41 and green conversion units 42
which are separately located, and respectively correspond to
the red sub pixel regions and the green sub pixel regions.
[0045] blue light emitted by the blue light emitting layer
being respectively converted into red light by the red con-
version units to emit, converted into green light by the green
conversion units to emit and emitted through the cover plate,
directly to realize color display

[0046] The organic metal halide perovskite material is a
new type of high efficiency semiconductor light emitting
material which possesses the advantages of narrow emission
spectrum and high color purity, and is very suitable for being
anew type CCM material to manufacture the display screen
of wide color gamut (NTSC color gamut>100%). Such type
of material possesses the advantages of optical properties of
inorganic semiconductor and low temperature film forma-
tion of organic material, and can realize the tunable wave-
length by changing the composition thereof.

[0047] In the present invention, both materials of the red
conversion units 41 and the green conversion units 42 are
organic metal halide perovskite materials; a constitutional
formula of the organic metal halide perovskite material is
CH,NH,PbA,,and A is a combination of one or more
elements of Cl, Br and 1.

[0048] The OLED display of the present invention has fine
properties of high resolution, wide color gamut, good light
effect and high stability and the manufacture process is
simple; the reason is that as performing display, the blue
light of high brightness, high color saturation can be
obtained with the blue light OLED 2, and with the merits of
the high color saturation luminescence of the organic metal
halide perovskite material, the red light and the green light
of high color saturation can be obtained with the red
conversion units 41 and the green conversion units 42 of the
color conversion layer 4. Therefore, the display gamut of the
OLED display utilizing such structure can exceed 100% of
the NTSC color gamut; more importantly, the red, green,
blue, three primary colors as used for display all come from
the blue light OLED 2 of the same structure, and thus to
prevent the use of the fine mask in the manufacture process,
and is very beneficial for promoting the resolution of the
OLED display and the product yield.
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[0049] Specifically, both materials of the red conversion
units 41 and the green conversion units 42 can be one
organic metal halide perovskite material, or can be a com-
bination of a plurality of organic metal halide perovskite
materials.

[0050] Specifically, the red conversion units 41 and the
green conversion units 42 can be single layer or multi layer
structures.

[0051] Specifically, both the red conversion units 41 and
the green conversion units 42 are manufactured by a wet film
forming method.

[0052] Specifically, a thickness of the red conversion units
41 and the green conversion units 42 is 10 nm-200 nm.
[0053] Specifically, a material of the blue light emitting
layer 24 is manufactured by doping a guest material in a host
material, wherein a doping quality ratio of the host material
and the guest material is 1:0.01-1. The blue light emitting
layer 24 can be manufactured by a vacuum evaporation or a
liquid phase film method.

[0054] The guest material can be a blue light organic
fluorescent material, such as BD3 (1-(10-(4-methoxyphe-
nyl)anthracen-9-yl)-4-(10-(4-cyanophenyl)anthracen-9-yl)
benzene), or can be an organic phosphorescent material.
When the guest material is a blue light organic fluorescent
material, the host material can be an anthracene derivative,
such as MADN (2-Methyl-9,10-bis(naphthalen-2-yl)anthra-
cene), or can be a wide band gap organic material, such as
mCP (1,3-Di-9-carbazolylbenzene), CBP(4,4'-Bis(N-carba-
zolyl)-1,1"-biphenyl); when the guest material is a blue light
organic phosphorescent material, the host material is a wide
band gap organic material, such as mCP, CBP.

[0055] The molecular architecture of the BD3 is

O ®
DR

[0056] The molecular architecture of the CBP is
[0057] Specifically, both materials of the substrate 1 and

the cover plate 3 are glass or a flexible material.

[0058] Specifically, the anode 21 is an opaque reflective
type anode, comprising two conductive oxide layers and a
reflective metal layer between the two conductive oxide
layers, which is a structure of conductive oxide/reflective
metal/conductive oxide, wherein a material of the reflective
metal layer is a high work function metal, such as gold (Au),
silver (Ag), aluminum (Al), copper (Cu) or an alloy of the
foregoing high work function metals, and a film thickness is
50 nm-200 nm; a material of the conductive oxide layer is
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Indium Tin Oxide (ITO), Indium Zinc Oxide (IZO), and a
film thickness is 10 nm-50 nm; specifically, the anode 21 can
be manufactured by a method of sputter or vacuum evapo-
ration.

[0059] Specifically, the cathode 27 is a nonopaque trans-
parent cathode; a material of the cathode 27 can be a low
work function metal, such as lithium (Li), magnesium (Mg),
calcium (Ca), strontium (Sr), lanthanum (La), cerium (Ce),
europium (Eu), ytterbium (Yb), cesium (Cs), rubidium (Rb)
or an alloy of the foregoing low work function metals, and
the aforesaid cathode materials can be solo used, or two or
more combinations can be utilized, and a film thickness is 10
nm-20 nm; or a material of the cathode 27 also can be
conductive oxide, such as ITO, 1Z0, and a film thickness is
10 nm-200 nm, and specifically, the cathode 27 can be
manufactured by a method of vacuum evaporation.

[0060] Specifically, a material of the hole injection layer
22 can be an organic small molecule hole injection material,
such as HATCN (Dipyrazino|2,3-f:2',3'-h]quinoxaline-2,3,
6,7,10,11-hexacarbonitrile), or can be a polymer hole injec-
tion material, such as PEDT:PSS (poly(ethylenedioxythio-
phene):polystyrene sulphonate) or a metal oxide hole
injection material, such as molybdenum trioxide (MoOs,),
and a film thickness of the hole injection layer 22 is 1
nm-100 nm, and specifically, the hole injection layer 22 can
be manufactured by vacuum evaporation or a liquid phase
film method.

[0061] The chemical architecture of the HATCN is
CN
CN.
N/
NC N N
“
\AE
NC N
N
N CN
CN
[0062] Specifically, a material of the hole transporting

layer 23 can be an organic small molecule hole transporting
material, such as NPB (N,N'-Bis-(1-naphthalenyl)-N,N'-bis-
phenyl-(1,1"-biphenyl)-4,4'-diamine, TAPC (4,4'-yclohex-
ylidenebis[N,N-bis(p-tolyl)aniline]) or can be a polymer
hole injection material, such as Poly-TPD (Poly|bis(4-phe-
nyl)(4-butylphenyl)amine]) and a film thickness of the hole
transporting layer 23 is 10 nm-100 nm, and specifically, the
hole transporting layer 23 can be manufactured by vacuum
evaporation or a liquid phase film method.

[0063] The chemical architecture of the TAPC is

9
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[0064] Specifically, a material of the electron transporting
layer 25 can be a metal complex material, such as Alg3
(tris(8-quinolinolato) aluminum) or can be an imidazole
electron transport material, such as TPBi (1,3,5-Tris(1-
phenyl-1H-benzimidazol-2-yl)benzene), and a film thick-
ness of the electron transporting layer 25 is 10 nm-100 nm,
and the electron transporting layer 25 can be manufactured
by vacuum evaporation or a liquid phase film method.

[0065] The chemical architecture of the TPBi is
N\ N
N N
I =
N N
[0066] Specifically, a material of the electron injection

layer 26 can be metal complex, such as 8-hydroxy quinoline
lithium (Liq). or can be alkali metal or the salts thereof, such
as lithium (Li), sodium (Na), potassium (K), rubidium (Rb),
cesium (Cs), lithium fluoride (LiF), lithium carbonate
(Li,CO;), lithium chloride (LiCl), sodium fluoride (NaF),
sodium carbonate (Na,COj;), sodium chloride (NaCl),
cesium fluoride (CsF), cesium carbonate (Cs,CO,), Cesium
chloride (CsCl), or can be alkali earth metal or the salts
thereof, such as magnesium (Mg), calcium (Ca), strontium
(Sr), barium (Ba), calcium fluoride (CaF,), calcium carbon-
ate (CaCQy), strontium fluoride (SrF,), strontium carbonate
(SrCO,), bartum fluoride (BaF,), barium carbonate
(BaCO,), and a film thickness of the electron injection layer
26 is 0.5 nm-10 nm.

[0067] In one preferred embodiment of the present inven-
tion, the anode 21 is an ITO/Ag/ITO structure, and a film
thickness of the Ag layer thereofis 100 nm, and both the film
thicknesses of the ITO layers at the two sides of the Ag layer
are 15 nm; a material of the hole injection layer 22 is
HATCN, and a film thickness is 10 nm; a material of the hole
transporting layer 23 is TAPC, and a film thickness is 30 nm;
a material of the blue light emitting layer 24 is manufactured
by doping CBP with BD3, wherein the mass contents of
CBP and BD3 respectively are 95% and 5%, and a film
thickness of the blue light emitting layer 24 is 25 nm; a
material of the electron transporting layer 25 is TPBi, and a
film thickness is 30 nm; a material of the electron injection
layer 26 is LiF, and a film thickness is 1 nm; the cathode 27
is an alloy of Ag and Mg, wherein the mass contents of Ag
and Mg respectively are 10% and 90%, and a film thickness
of the cathode 27 is 20 nm; a material of the red conversion
units 41 is CH;NH;Pb(I, ,Br, ; );(Methylammonium lead
Bromide Iodide), and a film thickness is 50 nm; a material
of the green conversion units 42 is CH;NH,PbBr; (Meth-
ylammonium lead Bromide), and a film thickness is 50 nm;
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furthermore, the anode 21 is manufactured by a method of
sputter, and all the hole injection layer 22, the hole trans-
porting layer 23, the blue light emitting layer 24, the electron
transporting layer 25, the electron injection layer 26 and the
cathode 27 are manufactured by a method of vacuum
evaporation, and both the red conversion units 41 and the
green conversion units 42 are manufactured by a wet film
forming method.

[0068] According to the experiment measurement analy-
sis, the chroma data table of the OLED display shown in
table 1, and the normalized spectral distribution curve dia-
gram of red light, green light, blue light shown in FIG. 2 can
be obtained. The aforesaid preferred embodiment combines
the blue light OLED 2 and the color conversion layer 4 of
organic metal halide perovskite material to be able to obtain
the red, green, blue three color lights of high saturation. The
NTSC color gamut of the OLED display can reach up to
120.2%.

TABLE 1
primary color CIE chroma CIE chroma NTSC color
light (x) () gamut (%)
red light 0.697 0.303 120.2
green light 0.170 0.757
blue light 0.148 0.054
[0069] In conclusion, the present invention provides an

OLED display, comprising a substrate, a thin film transistor
layer, a blue light emitting layer, a cover plate and a color
conversion layer; wherein the color conversion layer com-
prises a plurality of red conversion units and green conver-
sion units, and both materials of the red conversion units and
the green conversion units are organic metal halide per-
ovskite materials; the blue light emitted by the blue light
OLED correspond to the red, the green and the blue sub
pixel regions, and respectively converted into red light by
the red conversion units to emit, converted into green light
by the green conversion units to emit and emitted through
the cover plate, directly to obtain the red, green, blue lights
of high color saturation to realize the color display of the
high color gamut. Meanwhile, all the red, the green and the
blue sub pixel regions correspond to the blue light OLED of
the same structure. The fine mask is not required to use as
manufacturing the OLED display, which can effectively
promote the resolution and stability of the OLED display.
The manufacture process is simple.

[0070] Above are only specific embodiments of the pres-
ent invention, the scope of the present invention is not
limited to this, and to any persons who are skilled in the art,
change or replacement which is easily derived should be
covered by the protected scope of the invention. Thus, the
protected scope of the invention should go by the subject
claims.

What is claimed is:

1. An OLED display, comprising a substrate, a thin film
transistor layer formed on the substrate, a blue light OLED
formed on the thin film transistor layer, a cover plate located
on the blue light OLED and laminated with the substrate and
a color conversion layer formed at an inner side of the cover
plate;

the blue light OLED comprising an anode, a hole injection

layer, a hole transporting layer, a blue light emitting
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layer, an electron transport layer, an electron injection
layer and a cathode which are stacked up from bottom
to top in order;

the color conversion layer comprising a plurality of red
conversion units and green conversion units which are
separately located;

blue light emitted by the blue light emitting layer being
respectively converted into red light by the red con-
version units to emit, converted into green light by the
green conversion units to emit and emitted through the
cover plate, directly to realize color display;

wherein both materials of the red conversion units and the
green conversion units are organic metal halide per-
ovskite materials.

2. The OLED display according to claim 1, wherein a
constitutional formula of the organic metal halide perovskite
material is CH;NH;PbA,, and A is a combination of one or
more elements of Cl, Br and I.

3. The OLED display according to claim 1, wherein both
materials of the red conversion units and the green conver-
sion units are a combination of one or more of the organic
metal halide perovskite materials;

the red conversion units and the green conversion units
are single layer or multi layer structures;

a thickness of the red conversion units and the green
conversion units is 10 nm-200 nm.

4. The OLED display according to claim 1, wherein a
material of the red conversion units is CH;NH,Pb(I, ,Br,
1);, and a material of the green conversion units is
CH,NH,PbBr,.

5. The OLED display according to claim 1, wherein a
material of the blue light emitting layer is manufactured by
doping a guest material in a host material, wherein a doping
quality ratio of the host material and the guest material is
1:0.01-1;

the guest material is a blue light organic fluorescent

material, and the host material is an anthracene deriva-
tive or a wide band gap organic material; or

the guest material is blue light organic phosphorescent
material, and the host material is a wide band gap
organic material.

6. The OLED display according to claim 1, wherein both
materials of the substrate and the cover plate are glass or a
flexible material.

7. The OLED display according to claim 1, wherein the
anode is an opaque reflective type anode, comprising two
conductive oxide layers and a reflective metal layer between
the two conductive oxide layers, wherein a film thickness of
the reflective metal layer is 50 nm-200 nm; a film thickness
of the conductive oxide layers is 10 nm-50 nm.

8. The OLED display according to claim 1, wherein the
cathode is a nonopaque transparent cathode; a material of
the cathode is a low work function metal or an alloy of low
work function metal, and a film thickness is 10 nm-20 nm,
or a material of the cathode is conductive oxide, and a film
thickness is 10 nm-200 nm.

9. The OLED display according to claim 1, wherein a
material of the hole injection layer is an organic small
molecule hole injection material, a polymer hole injection
material or a metal oxide hole injection material, and a film
thickness is 1 nm-100 nm;
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a material of the hole transporting layer is an organic
small molecule hole transporting material or a polymer
hole transporting material, and a film thickness is 10
nm-100 nm;

a material of the electron transporting layer is a metal
complex material or an imidazole electron transport
material, and a film thickness is 10 nm-100 nm;

amaterial of the electron injection layer is metal complex,
alkali metal, alkali metal salts, alkali earth metal or
alkali earth metal salts, and a film thickness is 0.5
nm-10 nm.

10. The OLED display according to claim 1, further
comprising a sealant bonding the substrate and the cover
plate.

11. An OLED display, comprising a substrate, a thin film
transistor layer formed on the substrate, a blue light OLED
formed on the thin film transistor layer, a cover plate located
on the blue light OLED and laminated with the substrate and
a color conversion layer formed at an inner side of the cover
plate;

the blue light OLED comprising an anode, a hole injection
layer, a hole transporting layer, a blue light emitting
layer, an electron transport layer, an electron injection
layer and a cathode which are stacked up from bottom
to top in order;

the color conversion layer comprising a plurality of red
conversion units and green conversion units which are
separately located;

blue light emitted by the blue light emitting layer being
respectively converted into red light by the red con-
version units to emit, converted into green light by the
green conversion units to emit and emitted through the
cover plate, directly to realize color display;

both materials of the red conversion units and the green
conversion units being organic metal halide perovskite
materials;

the OLED display further comprising a sealant bonding
the substrate and the cover plate;

wherein both materials of the substrate and the cover plate
are glass or a flexible material.

12. The OLED display according to claim 11, wherein a
constitutional formula of the organic metal halide perovskite
material is CH;NH,PbA, and A is a combination of one or
more elements of Cl, Br and I.

13. The OLED display according to claim 11, wherein
both materials of the red conversion units and the green
conversion units are a combination of one or more of the
organic metal halide perovskite materials;

the red conversion units and the green conversion units
are single layer or multi layer structures;

a thickness of the red conversion units and the green
conversion units i 10 nm-200 nm.

14. The OLED display according to claim 11, wherein a
material of the red conversion units is CH;NH,Pb(I, ;Br,
1);, and a material of the green conversion units is
CH,NH,PbBr;.

15. The OLED display according to claim 11, wherein a
material of the blue light emitting layer is manufactured by
doping a guest material in a host material, wherein a doping
quality ratio of the host material and the guest material is
1:0.01-1;

the guest material is a blue light organic fluorescent
material, and the host material is an anthracene deriva-
tive or a wide band gap organic material; or
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the guest material is blue light organic phosphorescent
material, and the host material is a wide band gap
organic material.

16. The OLED display according to claim 11, wherein the
anode is an opaque reflective type anode, comprising two
conductive oxide layers and a reflective metal layer between
the two conductive oxide layers, wherein a film thickness of
the reflective metal layer is 50 nm-200 nm; a film thickness
of the conductive oxide layers is 10 nm-50 nm.

17. The OLED display according to claim 11, wherein the
cathode is a nonopaque transparent cathode; a material of
the cathode is a low work function metal or an alloy of low
work function metal, and a film thickness is 10 nm-20 nm,
or a material of the cathode is conductive oxide, and a film
thickness is 10 nm-200 nm.

18. The OLED display according to claim 11, wherein a
material of the hole injection layer is an organic small
molecule hole injection material, a polymer hole injection
material or a metal oxide hole injection material, and a film
thickness is 1 nm-100 nm;

a material of the hole transporting layer is an organic

small molecule hole transporting material or a polymer
hole transporting material, and a film thickness is 10
nm-100 nm;

a material of the electron transporting layer is a metal
complex material or an imidazole electron transport
material, and a film thickness is 10 nm-100 nm;

amaterial of the electron injection layer is metal complex,
alkali metal, alkali metal salts, alkali earth metal or
alkali earth metal salts, and a film thickness is 0.5
nm-10 nm.

May 23, 2019



THMBW(EF)

OLEDE REF
US20190157352A1 NI (»&E)B
US15/505112 HiE A

FRIERB(RFR)AGE) BREEXBRRERLT

RF(EFR)AGE) FERNEEXENEERAT.

HERB(EFRRAR) PERNEEXEREERLE.

2019-05-23

2016-12-30

patsnap

[#RI &8 A LI XIANJIE

KREBA LI, XIANJIE

IPCHE& HO1L27/32 HO1L51/50 HO1L51/52 HO1L51/42 CO7F7/24

CPCH¥%k= HO1L27/322 HO1L27/3211 HO1L27/3244 HO1L51/5036 HO1L51/5092 HO1L51/5218 H01L51/5234
HO1L51/524 HO1L51/4206 CO7F7/24 HO1L51/5056 HO1L51/5072 HO1L2251/301

i £ 201611221433.5 2016-12-26 CN

H 20 FF 32k US10510809

SNEBEEHE Espacenet  USPTO

RE(GR)

ARRRE—MOLEDE R , FEM , WHAGER  BOLHE

ERMNFLERE EF , IEHERREIESNMIECKRETNEZE

HRRET IR RETNEZERRETHMIMBEONENESRE

1 |
/ I
LLLI.LLULLLLLLH “ « “__ [ 4

LIS ERT ML EEXOLEDR IV EEXAN N & |, ZFEMERFRE

N

X AeRRETTHRRRLKXRS K FERRETERRELR

R o

HANRFESENR , ERRESRMNENLE , &6 , BEAITX , X

N

Wi

AECBHLEE R, R\

!
22z 22
B3 2



https://share-analytics.zhihuiya.com/view/92fad85b-89be-4823-8b06-309eac68cb22
https://worldwide.espacenet.com/patent/search/family/058927073/publication/US2019157352A1?q=US2019157352A1
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=%2220190157352%22.PGNR.&OS=DN/20190157352&RS=DN/20190157352

