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DISPLAY PANELS OF QUANTUM-DOT
LIGHT EMITTING DIODES (QLEDS) AND
THE MANUFACTURING METHODS
THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present disclosure relates to display technol-
ogy, and more particularly to a display panel of quantum-dot
light emitting diodes (QLEDs) and the manufacturing
method thereof, and the display device incorporating the
samie.

2. Discussion of the Related Art

[0002] OLED display devices are characterized by attri-
butes, such as self-luminous, wide viewing angle, high
luminous efficiency, low power consumption, fast response
time, low temperature characteristic, simple manufacturing
process and low cost. Flexible OLED display devices have
brought far-reaching impact on the future of flexible OLED
display device due to its advantages, including light weight,
flexible, easy to carry, and so on, and will be widely adopted
in the future.

[0003] The core of the OLED display device is an OLED
display panel. The structure of the OLED display panel
generally includes a TFT array substrate and an anode layer,
a pixel definition layer, a first common layer, a light emitting
layer, a second light emitting layer, a second common layer
and cathode layer. The OLED display panel works by
transferring the holes through the first common layer to the
light emitting layer under the action of an electric field
between the anode and the cathode, and the electrons are
transmitted through the second common layer to the light
emitting layer. The holes and the electrons within the light
emitting layer are compounded so as to emit lights. OLED
display panel usually adopts R, G, B three primary colors to
achieve a different color display, and thus one pixel of the
OLED display panel usually includes three light-emitting
units. The three light-emitting units of each of the pixels can
be controlled separately by the drive circuit.

[0004] As the display panel resolution increases, the num-
ber of light emitting cells per unit area is increased, resulting
in a smaller distance between the light emitting units. The
manufacturing method of the OLED display panel also
encounters some problems. For example, generally, Fine
Metal Mask (FFM) evaporation process may be adopted in
the manufacturing process of the light emitting units. There
are two shortcomings: (1) The utilization rate of the number
of luminescent materials adopted in the evaporation process
is low, which results in the high cost; (2) Current FMM
evaporation process can achieve the highest resolution of
500 PPI or so. To improve the OLED pixel density, FMM
vapor deposition must improve the alignment accuracy.
However, due to reduced pixel pitch, the color-mixing issue
may occur during the evaporation process.

SUMMARY

[0005] The present disclosure relates to a QD-LED display
panel for reducing the difficulties of the manufacturing
method of the display panels and for enhancing the resolu-
tion rate of the display panel.
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[0006] In one aspect, a display panel of quantum-dot light
emitting diode (QLED) includes: a thin film transistor (TFT)
array substrate and a plurality of pixel structures arranged in
a matrix on the TFT array substrate; the pixel structures
comprising a first electrode, a hole transport layer (HTL), an
emissive layer (EML), an electron transport layer (ETL),
and a second electrode stacked in sequence along a direction
facing away the TFT array substrate; the EML comprising
organic solvent material and quantum dot (QD) material
dispersed in the organic solvent material, and the QD
material emitting light under an electrostatically excited
condition.

[0007] Wherein the pixel structure is configured as a red
sub-pixel, a green sub-pixel or a blue sub-pixel, the QD
emissive layer of the red sub-pixel is provided with QD
material emitting red monochromatic light, the QD emissive
layer of the green sub-pixel is provided with QD material
emitting green monochromatic light, and the QD emissive
layer of the blue sub-pixel is provided with QD material for
emitting blue monochromatic light.

[0008] Wherein the pixel structure is configured as a white
sub-pixel, and the QD emissive layer of the white sub-pixel
is provided with QD material emitting red monochromatic
light, green monochromatic light and blue monochromatic
light.

[0009] Wherein the QD material may be selected from one
or more of CdS, CdSe, CdTe, ZnS and ZnSe.

[0010] Wherein the second electrode is made by ITO,
AZ0, or FTO.
[0011] Wherein all of the second electrodes of the pixel

structures are integra connected.

[0012] Wherein an inorganic thin-film protection layer is
configured on the second electrode.

[0013] In another aspect, a manufacturing method of
QLED display panel includes: providing a TFT array sub-
strate, and configuring a plurality of first electrodes being
arranged in a matrix on the TFT array substrate; forming a
pixel defining layer on the TFT array substrate; etching a
pixel defining layer by a first yellow-ray etching process to
form a first-color sub-pixel area; forming at least one pixel
structure within the sub-pixel area; wherein the pixel struc-
tures includes a first electrode, a hole transport layer (HTL),
an emissive layer (EML), an electron transport layer (ETL),
and a second electrode stacked in sequence along a direction
facing away the TFT array substrate; the EML comprising
organic solvent material and quantum dot (QD) material
dispersed in the organic solvent material, and the QD
material emitting light under an electrostatically excited
condition; wherein the QD emission layer of the pixel
structure is obtained by at least one coating process.
[0014] Wherein the step of forming at least one pixel
structure within the sub-pixel area further includes: applying
an evaporation process to the first electrode within the
sub-pixel area to form the HTL; coating the HTL to form the
EML; applying the evaporation process to the EML to form
the ETL and the second electrode in sequence.

[0015] Wherein the method includes: S1: providing the
TFT array substrate, and configuring the plurality of first
electrodes being arranged in a matrix on the TFT array
substrate; S2: forming a pixel defining layer on the TFT
array substrate; S3: etching the pixel defining layer by a first
yellow-ray etching process to form a first-color sub-pixel
area; S4: forming a first-color sub-pixel structure within the
first-color sub-pixel area; S5: applying a second yellow-ray
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etching process to form a second-color sub-pixel area on the
pixel defining layer; S6: forming a second-color sub-pixel
structure within the second-color sub-pixel area; S7: apply-
ing a third yellow-ray etching process to form a third-color
sub-pixel area on the pixel defining layer; S8: forming the
third-color sub-pixel structure within the third-color sub-
pixel area.

[0016] In view of the above, the QLED display panel
provided in the above embodiment adopts the QD emissive
layer in the pixel structure, and utilizes the function of
electroluminescence of the QD material to improve the color
purity and luminous efficiency of the light emitting structure
of the pixel structure. Further, in the preparation process, the
QD emissive layer can be prepared by a coating process, and
the emissive layer is prepared by the FMM deposition
process. This not only reduces the waste of the light-emitting
material, but also saves the cost. The coating process, which
reduces the difficulty of the display panel process as a whole,
can effectively prevent the coloration of adjacent pixels in
the preparation of high-resolution display panels, and is
advantageous for obtaining a higher resolution display
panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1is a schematic view of QLED display panel
in accordance with one embodiment of the present disclo-
sure.

[0018] FIG. 2 is a schematic view of the pixel structure in
accordance with one embodiment of the present disclosure.
[0019] FIG. 3 is a schematic view of the QLED display
panel in accordance with another embodiment of the present
disclosure.

[0020] FIG. 4 is a flowchart illustrating the manufacturing
method of the QLED display panel in accordance with one
embodiment of the present disclosure.

[0021] FIG. Sa-5i are schematic views of the components
manufactured by the steps of the manufacturing method in
FIG. 4.

[0022] FIG. 6 is a schematic view of the display device in
accordance with one embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0023] Various example embodiments will now be
described more fully with reference to the accompanying
drawings in which some example embodiments are shown.
In the drawings, the thicknesses of layers and regions may
be exaggerated for clarity. In the following description, in
order to avoid the known structure and/or function unnec-
essary detailed description of the concept of the invention
result in confusion, well-known structures may be omitted
and/or functions described in unnecessary detail.

[0024] The present disclosure relates to a QLED display
panel. Referring to FIGS. 1 and 2, the QLED display panel
includes a thin film transistor (TFT) array substrate 1 and a
plurality of pixel structures 2 arranged in a matrix on the
TFT array substrate 1, wherein only one of the pixel
structures 2 is taken as an example. The TFT array substrate
1 includes a plurality of TFTs 1a arranged thereon, and each
of the TFTs 1a controls one pixel structure 2.

[0025] As shown in FIG. 1, the TFT array substrate 1
includes a substrate 10, and a gate 11, a source 12, a drain
13, and an active layer 14 formed on the substrate 10. The
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active layer 14 is formed on the substrate 10, and a buffer
layer 15 is configured between the active layer 14 and the
substrate 10. The active layer 14 is covered with a gate
insulation layer 16. The gate 11 is arranged on the gate
insulation layer 16, and the gate 11 is right above the active
layer 14. The gate 11 is covered with an interlayer dielectric
layer 17, the source 12 and the drain 13 are interleaved with
each other and are arranged on the interlayer dielectric layer
17. In addition, the source 12 and the drain 13 electrically
connect to the active layer 14 respectively via through holes
on the interlayer dielectric layer 17 and the gate insulation
layer 16. Further, a passivation layer 18 and a flat layer 19
are arranged on the interlayer dielectric layer 17 in sequence.
In an example, the substrate 10 may be a flexible substrate
so as to manufacture flexible QLED display panel, which
may be adopted in wearable devices or smart/mobile device.

[0026] Referring to FIGS. 1 and 2, the pixel structure 2
includes a first electrode 21, a second electrode 25, and a
light-emitting function layer 2a between the first electrode
21 and the second electrode 25. The pixel structures 2 is
stacked with the first electrode 21, a hole transport layer
(HTL) 22, an emissive layer (EML) 23, an electron transport
layer (ETL) 24, and a second electrode 25 in sequence.

[0027] The first electrode 21 is arranged on the flat layer
19, and the first electrode 21 electrically connect to the drain
13 of the TFT 1 a respectively via the through holes on the
passivation layer 18 and the flat layer 19. The first electrode
21 may be made by ITO, AZO, or FTO.

[0028] The flat layer 19 is also configured with a pixel
defining layer 26 thereon. The pixel defining layer 26 covers
the first electrode 21. The pixel defining layer 26 includes an
opening portion 261 exposing the first electrode 21 and a
spacing portion 262 for spacing apart two adjacent first
electrodes 21 The light-emitting function layer is configured
within the opening portion 261.

[0029] The HTL 22 includes a hole injection layer 221 and
a hole transport layer 222 configured in sequence along a
direction facing away the first electrode 21. The hole injec-
tion layer 221 and the hole transport layer 222 may be
integrally referred to as the HTL 22.

[0030] The EML 23 includes an organic solvent material
and QD material dispersed in the organic solvent material,
and the QD material emits light under an electrostatically
excited condition. QDs can be called as nanocrystals, which
are nanoparticles consisting of Group II-VT or Group I11-V
elements. The particle size of the QDs is generally between
1 and 20 nm. Since the electrons and holes are quantified by
the quantum confinement, the continuous band structure
becomes a discrete energy level structure with molecular
characteristics, which can be excited under electrosurgical
conditions so as to emit fluorescence. The QD light has good
fluorescence intensity and stability. The emission spectrum
of the QDs can be controlled by changing the size of the
QDs, and by changing the size of the QDs and its chemical
composition, the emission spectrum can cover the entire
visible region. Taking CdTe QDs as an example, when their
particle size grows from 2.5 nm to 4.0 nm, their emission
wavelengths can be shifted from 510 nm to 660 nm. In the
present embodiment, the QD material may be selected from
one or more of CdS, CdSe, CdTe, ZnS and ZnSe.

[0031] The ETL 24 includes an electron injection layer
241 and an electron transport layer 242 stacked in sequence
along a direction facing away the second electrode 25. The
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electron injection layer 241 and the electron transport layer
242 may be referred to as the ETL 24.

[0032] The second electrodes 25 of each of the pixel
structures 2 may be deemed as independent from each other.
As shown in FIG. 3, all of the second electrodes 25 of the
pixel structures 2 are integrally connected and are controlled
at the same time. Thus, the first electrodes 21 of each of the
pixel structures 2 are respectively controlled so as to solely
control each of the pixel structures 2.

[0033] Usually, as shown in FIG. 2, in order to protect the
pixel structures 2, an inorganic thin-film protection layer 27
is configured on the second electrode 25. As shown in FIG.
3, the second electrode 25 may be made by 1TO, AZO, or
FTO. At this moment, the second electrode 25 may function
as a protection film. That is, under the circumstance, the
inorganic thin-film protection layer 27 may be excluded.
[0034] The display panel is usually made by three primary
colors of R, G, and B, so that the pixels of the QLED display
panel provided in the above embodiment generally include
R, G, and B light emitting units. The pixel structure 2 may
be configured as the red sub-pixel 2R, the green sub-pixel
2G or the blue sub-pixel 2B. The red sub-pixel 2R, the green
sub-pixel 2G and the blue sub-pixel 2B constitutes a pixel
unit. Wherein the QD emissive layer of the red sub-pixel 2R
is provided with QD material emitting red monochromatic
light, the QD emissive layer of the green sub-pixel 2G is
provided with QD material emitting green monochromatic
light, and the QD emissive layer of the blue sub-pixel 2B is
provided with QD material for emitting blue monochromatic
light. In general, the three light-emitting units of R, G, and
B of each pixel unit can be individually controlled by the
driving circuit to realize the individual driving of each
light-emitting unit.

[0035] In other examples, the pixel structure 2 is config-
ured as a white sub-pixel. As this moment, the pixel cell not
only includes the red sub-pixel 2R, the green sub-pixel 2G,
and the blue sub-pixel 2B, but also includes a white sub-
pixel. The QD emissive layer of the white sub-pixel is
provided with QD material emitting red monochromatic
light, green monochromatic light and blue monochromatic
light.

[0036] Referring to FIGS. 1 and 3, the QLED display
panel further includes an encapsulation structure layer 3
covering the pixel structure 2 for encapsulating the 2 for
encapsulating the pixel structure 2 on the TFT array sub-
strate 1.

[0037] The manufacturing method of the QLED display
panel will be described below. First, a TET array substrate is
provided and a plurality of first electrodes are arranged in a
matrix on the TFT array substrate. The pixel defining layer
is manufactured on the TFT array substrate. Further, a
yellow-ray etching process is applied to form the sub-pixel
area on the pixel defining layer. In the end, the pixel
structure is formed on the sub-pixel area, wherein the QD
emissive layer of the pixel structure is obtained by coating
processes.

[0038] Referring to FIGS. 4, and 5¢-5i, the manufacturing
method of the QLED display panel includes the following
steps.

[0039] In step S1, as shown in FIG. 5a, providing a TFT
array substrate 1, and configuring a plurality of first elec-
trodes 21 being arranged in a matrix on the TFT array
substrate 1. The TFT array substrate 1 may be a low-
temperature polycrystalline silicon (LIPS) array substrate,
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an oxide TFT array substrate, or a polycrystalline silicon
array substrate. The first electrode 21 may be obtained by
etching the metallic thin film to be the patterned first
electrodes 21.

[0040] In step S2, as shown in FIG. 55, forming a pixel
defining layer 26 on the TFT array substrate 1. The pixel
defining layer 26 may be formed by non-conductive organic
or inorganic materials.

[0041] In step S3, as shown in FIG. 5¢, etching the pixel
defining layer 26 by a first yellow-ray etching process to
form the first-color sub-pixel area. Specifically, the opening
portion 261 is formed on the pixel defining layer 26, and the
opening portion 261 corresponds to the sub-pixel area. In the
embodiment, the first-color sub-pixel area is defined as the
red sub-pixel.

[0042] In step S4, as shown in FIG. 5d, the first-color
sub-pixel structure is formed within the first-color sub-pixel
area, Which corresponds to the opening portion 261. Refer-
ring to FIG. 2, the step includes: applying an evaporation
process to the first electrode 21 within the sub-pixel area to
form the HTL 22. Afterward, coating the HTL 22 to form the
EML 23. In the end, applying the evaporation process to the
EML 23 to form the ETL 24 and the second electrode 25 in
sequence. In the embodiment, the QD material may emit red
mono-color rays to obtain the red sub-pixel 2R. In the
manufacturing process of the EML 23, the QD material are
dispersed within the organic solution to form a pre-driving
mixed solution. Afterward, the slit coating or spin coating
are adopted to coat the pre-driving mixed solution on the
HTL 22. Further, a baking or an annealing process is applied
to obtain the EML 23.

[0043] Instep S5, as shown in FIG. 5e, applying a second
yellow-ray etching process to form the second-color sub-
pixel area on the pixel defining layer 26. In the embodiment,
the second-color sub-pixel area is configured as the green
sub-pixel. It is to be noted that the second etching process is
conducted after the first-color sub-pixel structure is formed.
The first-color sub-pixel structure is prevented from being
damaged due to the protection layer thereon. In one embodi-
ment, the second electrode 25 may be made by 1TO, AZO,
or FTO, which may function as the protection film, and thus
additional inorganic thin film protection layer may be
excluded.

[0044] In step S6, as shown in FIG. 5f, the second-color
sub-pixel structure is formed within the second-color sub-
pixel area. In the embodiment, the QD material may emit
green mono-color rays to obtain the red sub-pixel 2G The
detail step may be conducted as step S4.

[0045] In step S7, as shown in FIG. 5g, applying a third
yellow-ray etching process to form the third-color sub-pixel
area on the pixel defining layer 26. In the embodiment, the
third-color sub-pixel area is configured as the blue sub-pixel.
[0046] In step S8, as shown in FIG. 5k, the third-color
sub-pixel structure is formed within the third-color sub-pixel
area. In the embodiment, the QD material may emit blue
mono-color rays to obtain the red sub-pixel 2B. The detail
step may be conducted as step S4.

[0047] In step S9, as shown in FIG &, forming an encap-
sulation structure layer 3 on the pixel structure 2.

[0048] As stated above, the pixel electrodes of different
colors are formed in sequence. That is, the red sub-pixel, the
green sub-pixel, and the blue sub-pixel are formed in
sequence. It can be understood that the sequence of the three
colors may be exchanged.
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[0049] In view of the above, the QLED display panel
provided in the above embodiment adopts the QD emissive
layer in the pixel structure, and utilizes the function of
electroluminescence of the QD material to improve the color
purity and luminous efficiency of the light emitting structure
of the pixel structure. Further, in the preparation process, the
QD emissive layer can be prepared by a coating process, and
the emissive layer is prepared by the FMM deposition
process. This not only reduces the waste of the light-emitting
material, but also saves the cost. The coating process, which
reduces the difficulty of the display panel process as a whole,
can effectively prevent the coloration of adjacent pixels in
the preparation of high-resolution display panels, and is
advantageous for obtaining a higher resolution display
panel.

[0050] The present disclosure also relates to a display
device. As shown in FIG. 6, the display device includes a
driving unit 200 and a display panel 100. The driving unit
200 provides driving signals to the display panel 100 such
that the display panel 100 can display images. The display
panel 100 adopts the above QLED display panel.

[0051] It should be noted that the relational terms herein,
such as “first” and “second”, are used only for differentiating
one entity or operation, from another entity or operation,
which, however do not necessarily require or imply that
there should be any real relationship or sequence. Moreover,
the terms “comprise”, “include” or any other variations
thereof are meant to cover non-exclusive including, so that
the process, method, article or device comprising a series of
elements do not only comprise those elements, but also
comprise other elements that are not explicitly listed or also
comprise the inherent elements of the process, method,
article or device. In the case that there are no more restric-
tions, an element qualified by the statement “comprises a .
.. 7 does not exclude the presence of additional identical
elements in the process, method, article or device that
comprises the said element.

[0052] Tt is believed that the present embodiments and
their advantages will be understood from the foregoing
description, and it will be apparent that various changes may
be made thereto without departing from the spirit and scope
of the invention or sacrificing all of its material advantages,
the examples hereinbefore described merely being preferred
or exemplary embodiments of the invention.

What is claimed is:

1. A display panel of quantum-dot light emitting diode
(QLED), comprising:

a thin film transistor (TFT) array substrate and a plurality
of pixel structures arranged in a matrix on the TFT
array substrate;

the pixel structures comprising a first electrode, a hole
transport layer (HTL), an emissive layer (EML), an
electron transport layer (ETL), and a second electrode
stacked in sequence along a direction facing away the
TFT array substrate;

the EML comprising organic solvent material and quan-
tum dot (QD) material dispersed in the organic solvent
material, and the QD material emitting light under an
electrostatically excited condition.

2. The QLED display panel as claimed in claim 1, wherein
the pixel structure is configured as a red sub-pixel, a green
sub-pixel or a blue sub-pixel, the QD emissive layer of the
red sub-pixel is provided with QD material emitting red
monochromatic light, the QD emissive layer of the green
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sub-pixel is provided with QD material emitting green
monochromatic light, and the QD emissive layer of the blue
sub-pixel is provided with QD material for emitting blue
monochromatic light.

3. The QLED display panel as claimed in claim 2, wherein
the pixel structure is configured as a white sub-pixel, and the
QD emissive layer of the white sub-pixel is provided with
QD material emitting red monochromatic light, green mono-
chromatic light and blue monochromatic light.

4. The QLED display panel as claimed in claim 1, wherein
the QD material may be selected from one or more of CdS,
CdSe, CdTe, ZnS and ZnSe.

5. The QLED display panel as claimed in claim 1, wherein
the second electrode is made by 1TO, AZO, or FTO.

6. The QLED display panel as claimed in claim 1, wherein
all of the second electrodes of the pixel structures are
integrally connected.

7. The QLED display panel as claimed in claim 1, wherein
an inorganic thin-film protection layer is configured on the
second electrode.

8. A manufacturing method of QLED display panel,
comprising:

providing a TFT array substrate, and configuring a plu-
rality of first electrodes being arranged in a matrix on
the TFT array substrate;

forming a pixel defining layer on the TFT array substrate;

etching a pixel defining layer by a first yellow-rayetching
process to form a first-color sub-pixel area;

forming at least one pixel structure within the sub-pixel
area;

wherein the pixel structures comprises a first electrode, a
hole transport layer (HTL), an emissive layer (EML) an
electron transport layer (ETL), and a second electrode
stacked in sequence along a direction facing away the
TFT array substrate;

the EML comprising organic solvent material and quan-
tum dot (QD) material dispersed in the organic solvent
material, and the QD material emitting light under an
electrostatically excited condition;

wherein the QD emission layer of the pixel structure is
obtained by at least one coating process.

9. The manufacturing method as claimed in claim 8§,
wherein the step of forming at least one pixel structure
within the sub-pixel area further comprises:

applying an evaporation process to the first electrode
within the sub-pixel area to form the HTL,;

coating the HTL to form the EML;

applying the evaporation process to the EML to form the
ETL and the second electrode in sequence.

10. The manufacturing method as claimed in claim 9,

wherein the method comprises:

S1: providing the TFT array substrate, and configuring the
plurality of first electrodes being arranged in a matrix
on the TFT array substrate;

S2: forming a pixel defining layer on the TFT array
substrate;

S3: etching the pixel defining layer by a first yellow-ray
etching process to form a first-color sub-pixel area;

S4: forming a first-color sub-pixel structure within the
first-color sub-pixel area;

SS: applying a second yellow-ray etching process to form
a second-color sub-pixel area on the pixel defining
layer;
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S6: forming a second-color sub-pixel structure within the
second-color sub-pixel area;

S7: applying a third yellow-ray etching process to form a
third-color sub-pixel area on the pixel defining layer;,

S8: forming the third-color sub-pixel structure within the
third-color sub-pixel area.

11. The manufacturing method as claimed in claim 9,
wherein the QD material may be selected from one or more
of CdS, CdSe, CdTe, ZnS and ZnSe.

12. The manufacturing method as claimed in claim 9,
wherein the second electrode is made by ITO, AZO, or FTO.

13. The manufacturing method as claimed in claim 9,
wherein all of the second electrodes of the pixel structures
are integrally connected.

14. A display device, comprising:

a driving unit and a display panel;

the driving unit providing driving signals to the display

panel such that the display panel displays images;
wherein the display panel is QLED display panel
comprising:

a TFT array substrate and a plurality of pixel structures

arranged in a matrix on the TFT array substrate;

the pixel structures comprising a first electrode, a hole

transport layer (HTL), an emissive layer (EML), an
electron transport layer (ETL), and a second electrode
stacked in sequence along a direction facing away the
TFT array substrate;
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the EML comprising organic solvent material and quan-
tum dot (QD) material dispersed in the organic solvent
material, and the QD material emitting light under an
electrostatically excited condition.

15. The display device as claimed in claim 14, wherein the
pixel structure is configured as a red sub-pixel, a green
sub-pixel or a blue sub-pixel, the QD emissive layer of the
red sub-pixel is provided with QD material emitting red
monochromatic light, the QD emissive layer of the green
sub-pixel is provided with QD material emitting green
monochromatic light, and the QD emissive layer of the blue
sub-pixel is provided with QD material for emitting blue
monochromatic light.

16. The display device as claimed in claim 15, wherein the
pixel structure is configured as a white sub-pixel, and the
QD emissive layer of the white sub-pixel is provided with
QD material emitting red monochromatic light, green mono-
chromatic light and blue monochromatic light.

17. The display device as claimed in claim 14, wherein the
QD material may be selected from one or more of CdS,
CdSe, CdTe, ZnS and ZnSe.

18. The display device as claimed in claim 14, wherein the
second electrode is made by 1TO, AZO, or FTO.

19. The display device as claimed in claim 14, wherein all
of the second electrodes of the pixel structures are integrally
connected.

20. The display device as claimed in claim 14, wherein an
inorganic thin-film protection layer is configured on the
second electrode.



THMBW(EF)

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

HAT R E (TR AGE)

FRI& B A
RAAN
IPCH %S

CPCH¥S

£
S EREEEE

BEX)

AR\ K —FQLEDE REMNR , BIETFTRESIEARFMTFTREZIEAR LB
EMRELN, BEENBIERBEETFTREIIERN S5 B HEEN
B, EERE (HTL) , %E (EML) , BF&HE (ETL)
EMLEESBEENBTIMBFHENBRMEBNEFR 15
(QD) #M¥t, UAREBRBHEFKHETEKLHQDME. I, KEBHE

W RQLEDE RERMEIES Z , HAFBRLEMPNQDAXEET REBETL

MEE R,

ZH .

BFREXZRE (QLEDS ) WERERKREFIES E

US20180366672A1 NI (»&E)B

US15/535701 RiEH

R E2XBEARBRLF

FERXEEXENKERLF.

FTEREEEXENKERLF.

WANG WEI

WANG, WEI

patsnap

2018-12-20

2017-04-26

HO1L51/50 HO1L27/32 HO1L51/52 HO1L51/56 HO1L51/00 CO9K11/08 C09K11/02

HO1L51/502 HO1L27/3211 HO1L27/3246 HO01L51/5206 HO1L51/5221 HO1L51/5056 HO1L51/5072
HO1L51/56 HO1L51/0007 HO1L51/0028 C09K11/08 C09K11/025 HO1L2227/323 HO1L2251/301
HO01L2251/305 HO1L2251/306 H01L2251/308 B82Y20/00 B82Y40/00 HO1L51/0003 HO1L27/3213

201710209074.X 2017-03-31 CN

Espacenet USPTO



https://share-analytics.zhihuiya.com/view/d5ca7e04-9f28-425b-9ef4-a89db869897d
https://worldwide.espacenet.com/patent/search/family/059483208/publication/US2018366672A1?q=US2018366672A1
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=%2220180366672%22.PGNR.&OS=DN/20180366672&RS=DN/20180366672

