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(57) ABSTRACT

The invention provides a display panel and a manufacturing
method thereof, and a display device, belongs to the field of
display device manufacturing technology, which can solve
the following problem in the existing display device: when
light transmits the cathode layer which is thin, has high resis-
tance and thus poor conductivity, the display effect is nonuni-
form. The display panel of the invention comprises a first
substrate and a second substrate which are assembled,
wherein the second substrate is provided with an organic
electroluminescent device thereon, an anode layer of the
organic electroluminescent device is far away from the first
substrate and an cathode layer thereof is close to the first
substrate; and the cathode layer is electrically connected to an
auxiliary electrode on a light entering surface of the first
substrate through a plurality of conductive spacers spaced at
certain intervals, wherein the cathode layer is a transparent
electrode layer.
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DISPLAY PANEL AND MANUFACTURING
METHOD THEREOF, AND DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to the field of the dis-
play device manufacturing technology, and particular to a
display panel and a manufacturing method thereof, and a
display device.

BACKGROUND OF THE INVENTION

[0002] In recent years, the display technology has been
developed rapidly, and especially the organic electrolumines-
cent device (OLED) display technology has been developed
rapidly. Currently, there are mainly two kinds of technologies
for colorizing large-sized white organic electroluminescent
devices (WOLED:s), one of which is to form a display panel
by directly manufacturing color filter patterns on a second
substrate (COA, color filter on array), and the other of which
is to form a display panel by assembling a first substrate and
a second substrate, and providing spacers arranged spaced at
certain intervals between the first substrate and the second
substrate, wherein the spacers are used to support the first
substrate and the second substrate.

[0003] AsshowninFIG. 1, for a display panel consisting of
a second substrate 102 and a first substrate 101, the first
substrate 101 includes black matrixes 108, color filter pat-
terns 109 of various colors provided above the black matrixes
108, and a planarization layer 110 provided above the black
matrixes 108 and the color filter patterns 109 of various col-
ors; a drain of a thin film transistor 103 on the second sub-
strate 102 is electrically connected to an anode layer 104 of an
organic electroluminescent device, the anode layer 104 is
provided at one side close to the second substrate 102, a
cathode layer 106 of the organic electroluminescent device is
provided at one side far away from the second substrate 102,
alight emitting layer 105 is provided between the anode layer
104 and the cathode layer 106, and a plurality of organic
electroluminescent devices are provide on the second sub-
strate 102, the anode layers 104 of the organic electrolumi-
nescent devices are controlled by different thin film transis-
tors 103 respectively, all of the cathode layers 106 are
connected together, spacers 107 supports the first substrate
101 and the second substrate 102 therebetween, at this time,
light emitted from the organic electroluminescent devices
transmits the cathode layer 106, that is to say, the organic
electroluminescent device is of a top-emitting type, the cath-
odelayer 106 is commonly made of conductive material such
as silver (Ag) and aluminium (Al), light transmission of
which is low, thus it is required to select very thin conductive
material so that light may transmit. It should be noted that,
after the first substrate 101 and the second substrate 102 are
manufactured separately, the first substrate 101 and the sec-
ond substrate 102 are assembled to form a display panel,
wherein the spacers 106 may formed on the first substrate 101
or on the second substrate 102.

[0004] The inventor finds that, in the organic electrolumi-
nescent device of top-emitting type adopted in the above
display panel, the cathode layer 106 is thin due to requirement
on transmittance, resulting in the fact that the cathode layer
106 has large resistance, and poor conductivity, therefore the
light emitting performance of the organic electroluminescent
device is poor, and the display effect is nonuniform.
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SUMMARY OF THE INVENTION

[0005] In view of the above disadvantages existing in the
current display panel, the technical problem to be solved by
the present invention is to provide a display panel and a
manufacturing method thereof, and a display device, which
can enhance the conductivity of the cathode layer.

[0006] A solution adopted to solve the above problem is a
display panel, which comprises: a first substrate and a second
substrate which are assembled, wherein the second substrate
is provided with an organic electroluminescent device
thereon, an anode layer of the organic electroluminescent
device is far away from the first substrate and an cathode layer
thereof is closed to the first substrate; and the cathode layer of
the organic electroluminescent device is electrically con-
nected to an auxiliary electrode on a light entering surface of
the first substrate through a plurality of conductive spacers
spaced at certain intervals, and the cathode layer is a trans-
parent electrode layer.

[0007] The auxiliary electrode is added into the display
panel and is connected to the cathode layer through the con-
ductive spacers, enhancing the conductivity of the cathode
layer, and thus enhancing the light emitting performance of
the organic electroluminescent device.

[0008] Preferably, the auxiliary electrode has a resistance
smaller than that of the cathode layer of the organic electrolu-
minescent device.

[0009] Preferably, the spacer is made of any one of poly-
acetylene, PPV (Poly-(P-phenylenevinyle)), polythiophene,
poly p-phenylene, polypyrrole, polyaniline, poly(3,4-ethyl-
enedioxythiophene) or combination thereof.

[0010] Preferably, the conductive spacers are provided on
the first substrate or the second substrate.

[0011] Preferably, the conductive spacer includes a first
conductive spacer and a second conductive spacer which are
connected to each other; the first conductive spacer is pro-
vided on the first substrate and the second conductive spacer
is provided on the second substrate, or the first conductive
spacer is provided on the second substrate and the second
conductive spacer is provided on the first substrate.

[0012] Preferably, a surface area of an end of the first con-
ductive spacer towards the second conductive spacer is
smaller than that of an end of the second conductive spacer
towards the first conductive spacer, or the surface area of an
end of the first conductive spacer towards the second conduc-
tive spacer is larger than that of an end of the second conduc-
tive spacer towards the first conductive spacer.

[0013] Preferably, the auxiliary electrode is a plate-shaped
auxiliary electrode which is transparent and conductive.
[0014] Further preferably, the plate-shaped auxiliary elec-
trode is made of any one of indium tin oxide, indium gallium
zinc oxide, and indium zinc oxide.

[0015] Preferably, the auxiliary electrode is a grid-shaped
auxiliary electrode and provided in a non-display region.
[0016] Further preferably, the grid-shaped auxiliary elec-
trode is made of any one of aluminium (Al), molybdenum
(Mo), copper (Cu), silver (Ag), chrome (Cr) and gold (Au) or
combination thereof.

[0017] Preferably, a reflective layer is provided below the
anode layer of the organic electroluminescent device, and the
reflective layer is used to reflect light emitted from the organic
electroluminescent device to the cathode layer of the organic
electroluminescent device.

[0018] Preferably, the organic electroluminescent device is
an organic electroluminescent device emitting white light.
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[0019] Further preferably, the first substrate is provided
with red filter patterns, green filter patterns and blue filter
patterns spaced at certain intervals thereon.

[0020] Preferably, the organic electroluminescent device
includes an organic electroluminescent device emitting red
light, green light or blue light.

[0021] A solution adopted to solve the above problem in the
invention is a manufacturing method of a display panel,
which comprises steps of:

[0022] forming a pattern including an auxiliary electrode
on a light entering surface of a first substrate by a patterning
process;

[0023] forming a pattern including conductive spacers on
the auxiliary electrode by a patterning process; and

[0024] assembling the first substrate and a second sub-
strate, so that the auxiliary electrode is electrically connected
to a cathode layer of an organic electroluminescent device
through the conductive spacers, wherein the cathode layer is
a transparent electrode layer.

[0025] A solution adopted to solve the above problem in the
invention is manufacturing method of a display panel, which
comprises steps of:

[0026] forming a pattern including an auxiliary electrode
on a light entering surface of a first substrate by a patterning
process, and forming a pattern including conductive spacers
on a cathode layer of a second substrate at positions corre-
sponding to the auxiliary electrode by a patterning process;
and

[0027] assembling the first substrate and a second sub-
strate, so that the auxiliary electrode is electrically connected
to the cathode layer of an organic electroluminescent device
through the conductive spacers, wherein the cathode layer is
a transparent electrode layer.

[0028] A solution adopted to solve the above problem in the
invention is a manufacturing method of a display panel,
which comprises steps of:

[0029] forming a pattern including an auxiliary electrode
on a light entering surface of a first substrate by a patterning
process, forming a pattern including first conductive spacers
on the auxiliary electrode by a patterning process, and form-
ing a pattern including second conductive spacers on a cath-
ode layer of a second substrate at positions corresponding to
the first conductive spacers by a patterning process; and
[0030] assembling the first substrate and the second sub-
strate, so that the auxiliary electrode is electrically connected
to the cathode layer of an organic electroluminescent device
through the first conductive spacers and the second conduc-
tive spacers, wherein the cathode layer is a transparent elec-
trode layer.

[0031] A solution adopted to solve the above problem in the
invention is a display device comprising the above display
panel.

[0032] Since the display device in the invention comprises
the above display panel, it has better display effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 is a structural diagram of a display panel in
the prior art;
[0034] FIG. 2 is a structural diagram of a display panel

according to embodiment 1 of the invention;

[0035] FIG. 3 atop view of an auxiliary electrode, which is
a grid-shaped auxiliary electrode, of the display panel accord-
ing to embodiment 1 of the invention;
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[0036] FIG. 4 is another structural diagram of a display
panel according to embodiment 1 of the invention; and
[0037] FIG. 5 is a structural diagram of a display panel
manufactured by a manufacturing method of a display panel
according to embodiment 4 of the invention.

[0038] Referencesigns: 101 first substrate; 102 second sub-
strate; 103 thin film transistor; 104 pixel electrode layer (an-
ode layer); 105 light emitting layer; 106 cathode layer; 107
(conductive) spacer; 1071 first conductive spacer; 1072 sec-
ond conductive spacer; 108 black matrix; 109 color filter
pattern; 110 planarization layer; 111 (plate/grid-shaped) aux-
iliary electrode.

DETAILED DESCRIPTION OF EMBODIMENTS

[0039] In order to make persons skilled in the art better
understand the solutions of the invention, the invention will
be described below in detail in conjunction with drawings and
embodiments.

Embodiment 1

[0040] AsshowninFIGS.2,3,4 and 5, the present embodi-
ment provides a display panel, which comprises a first sub-
strate 101 and a second substrate 102 which are assembled,
the second substrate 102 is provided with organic electrolu-
minescent devices thereon, an anode layer 104 of the organic
electroluminescent device is far away from the first substrate
101 and an cathode layer 106 thereof is close to the first
substrate 101; and the cathode layer 106 of the organic elec-
troluminescent device is electrically connected to an auxil-
iary electrode 111 on a light entering surface of the first
substrate 101 through a plurality of conductive spacers 107
spaced at certain intervals, wherein the cathode layer 106 is a
transparent electrode layer.

[0041] The second substrate 102 of the display panel ofthe
embodiment includes a plurality of organic electrolumines-
cent devices, an anode layer 104 of each of the organic elec-
troluminescent devices is separately controlled by a separated
thin film transistor 103, cathode layers 106 of all of the
organic electroluminescent devices are connected together,
and the light entering surface of the first substrate 101 is
provided with the auxiliary electrode 111, which is electri-
cally connected to the cathode layers 106 of the organic
electroluminescent devices through the conductive spacers
107 so as to improve the conductivity of the cathode layers
106, and thus improve the luminance uniformity of the dis-
play panel.

[0042] Preferably, the auxiliary electrode 111 has a resis-
tance smaller than that of the cathode layer 106 of the organic
electroluminescent device, thus an IR drop of the cathode
layer 106 may be prevented or decreased, the conductivity of
the cathode layer 106 is enhanced due to the auxiliary elec-
trode, and thus the luminance uniformity of the display panel
may be improved.

[0043] The conductive spacer 107 is preferably made of
any one of polyacetylene, PPV, polythiophene, poly p-phe-
nylene, polypyrrole, polyaniline, poly(3,4-ethylenediox-
ythiophene) or combination thereof. Of course, the invention
is not limited thereto. The conductive spacer 107 may be
made of any other material, so long as it is conductive and
plays a supporting role.

[0044] The conductive spacer 107 may be of an integrated
structure, and may be provided on the first substrate 101 or the
second substrate 102 for supporting the first substrate 101 and
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the second substrate 102 when assembled. The conductive
spacer 107 may preferably include, as shown in FIG. 5, a first
conductive spacer 1071 and a second conductive spacer 1072
which are connected to each other, for example, the first
conductive spacer 1071 is provided on the first substrate 101,
and the second conductive spacer 1072 is provided on the
second substrate 102, and a surface area of an end of the first
conductive spacer 1071 towards the second conductive spacer
1072 is smaller than that of an end of the second conductive
spacer 1072 towards the first conductive spacer 1071. At this
time, compared to the integrated conductive spacer 107, the
height of the first conductive spacer 1071 or the second con-
ductive spacer 1072 is relatively small, therefore, the first
conductive spacer 1071 and the second conductive spacer
1072 are easily manufactured, and since the surface area of an
end of the first conductive spacer 1071 towards the second
conductive spacer 1072 is smaller than that of an end of the
second conductive spacer 1072 towards the first conductive
spacer 1071, the first substrate 101 and the second substrate
102 are assembled more stably. It should be noted that, it is
possible to make the surface area of an end of the first con-
ductive spacer 1071 towards the second conductive spacer
1072 be larger than that of an end of the second conductive
spacer 1072 towards the first conductive spacer 1071, and it
can be easily conceived that the stability of the assemblage of
the first substrate 101 and the second substrate 102 with the
support of the first conductive spacer 1071 and the second
conductive spacer 1072 can be ensured, so long as one of
surface areas of contacting surfaces of the first conductive
spacer 1071 and the second conductive spacer 1072 is made
be larger than the other one.

[0045] The auxiliary electrode 111 is preferably a plate-
shaped auxiliary electrode 111 which is transparent and con-
ductive. The plate-shaped auxiliary electrode 111 is made of
any one of indium tin oxide, indium gallium zinc oxide, and
indium zinc oxide, and of course, other transparent materials
are also possible.

[0046] As shown in FIG. 3, the auxiliary electrode 111 is
preferably a grid-shaped auxiliary electrode and providedina
non-display region (that is, regions corresponding to the
black matrixes 108 on the first substrate 101), and may be
preferably made of any one of Al, Mo, Cu, Ag, Cr and Au or
combination thereof. Of course, any other conductive mate-
rial with low resistance is possible, and the thickness of the
auxiliary electrode 111 is in a range of 50~300 nm. At this
time, the grid-shaped auxiliary electrode 111 is preferably
made of opaque conductive material, and in this case, it is
possible that no black matrix 108 is provided on the first
substrate 101, and the grid-shaped auxiliary electrode 111
acts as the black matrix 108, the resistance of the material of
the grid-shaped auxiliary electrode 111 is lower than that of
the cathode, which may improve the conductivity of the cath-
odelayer 106. Of course, bar-shaped auxiliary electrodes 111
are also possible and provided in the non-display region, and
all of the bar-shaped auxiliary electrodes may be electrically
connected to each other through at least one connection
stripe.

[0047] Preferably, a reflective layer is provided below the
anodelayer 104 ofthe organic electroluminescent device, and
the reflective layer is used to reflect light emitted from the
organic electroluminescent device to the cathode layer 106 of
the organic electroluminescent device. Specifically, the
reflective layer may be provided on the anode layer 104 of the
organic electroluminescent device at a side far away from the
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first substrate 101, but position of the reflective layer is not
limited thereto. The reflective layer may be made of a reflec-
tive material, such as Ag and Al. Since light frequently trans-
mits the anode layer 104, by adding the reflective layer, light
incident onto the anode layer 104 may be reflected to the
cathode layer side, and outgoes from the cathode layer 106 of
the organic electroluminescent device, therefore, utilization
of the emergent light of the organic electroluminescent device
may be increased, and in a case of other conditions being the
same, power consumption of the organic electroluminescent
device may be reduced.

[0048] Preferably, the organic electroluminescent device is
an organic electroluminescent device emitting white light. As
to the white light-emitting organic electroluminescent device,
patterns 109 of red filter, green filter and blue filter are pro-
vided on the first substrate 101 at a side close to the second
substrate 102, and of course, the organic electroluminescent
device may preferably be an organic electroluminescent
device emitting red light, green light or blue light.

[0049] It should be noted that, in the above description of
the present embodiment, in order to better understand the
invention, description is made by taking the first substrate 101
being a color filter substrate and the second substrate 102
being an array substrate as an example. However, the inven-
tion is not limited thereto, for example, the organic electrolu-
minescent device may be a colorized organic electrolumines-
cent device, which can emit red light, green light or blue light,
at this time, it is unnecessary to manufacture the color filter
patterns 109, and the first substrate 101 may be a transparent
substrate and assembled with the second substrate 102 to
form a display panel.

Embodiment 2

[0050] The present embodiment provides a manufacturing
method of a display panel, which comprises following steps:
[0051] Step 1, forming a pattern including an auxiliary
electrode 111 on a light entering surface of a first substrate
101 by a patterning process.

[0052] Step 2, forming a pattern including conductive spac-
ers 107 on the auxiliary electrode 111 by a patterning process;
and

[0053] Step 3, assembling the first substrate 101 and a
second substrate 102, so that the auxiliary electrode 111 is
electrically connected to cathode layers 106 of organic elec-
troluminescent devices through the conductive spacers 107,
wherein the cathode layer 106 is a transparent electrode layer.
[0054] Specifically, first, black matrixes (BM) are formed
on a first base by coating, exposure, development and baking
processes and the like, red (R), green (G) and blue (B) color
filter patterns 109 are formed above the black matrixes 108
respectively by coating, exposure, development and baking
processes and the like, then a planarization layer 110 is
coated, and a layer of metal or metal oxide is deposited on the
planarization layer 110 by sputtering, Plasma Enhanced
Chemical Vapor Deposition (PECVD) method, evaporation
or the like and then a patterning process is performed thereon
to form a pattern including the auxiliary electrode 111, and
conductive spacers 107 are formed above the auxiliary elec-
trode 111 by a patterning process. In a case of the auxiliary
electrode 111 being made of a transparent material, it may be
plate-shaped or of other shape. In a case of the auxiliary
electrode 111 being made of an opaque material, in order to
enable light to transmit, the auxiliary electrode 111 is prefer-
ably grid-shaped and provided ina non-display region so as to
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ensure light emitted from the organic electroluminescent
devices may transmit the first substrate 101, at this time, it is
possible that no black matrix 108 is provided on the first
substrate 101. Of course, it is also possible that the auxiliary
electrode 111 may be formed as bar-shaped auxiliary elec-
trodes, and all of the bar-shaped auxiliary electrodes are elec-
trically connected together through at least one connection
stripe.

[0055] The plate-shaped auxiliary electrode 111 is made of
any one of indium tin oxide, indium gallium zinc oxide, and
indium zinc oxide, or may be made of other transparent
conductive material. The grid-shaped auxiliary electrode 111
may be made of any one of aluminium (Al), molybdenum
(Mo), copper (Cu), silver (Ag), chrome (Cr) and gold (Au) or
combination thereof, of course, material of the plate-shaped
auxiliary electrode is not limited thereto, other opaque con-
ductive materials are possible, and the plate-shaped auxiliary
electrode may have a thickness of 50-300 nm.

[0056] The conductive spacer 107 may be made of a con-
ductive organic material, such as polyacetylene, PPV (Poly-
(P-phenylenevinyle)), PTH (polythiophenes), PPP (poly
p-phenylene), PPy (polypyrroles), PANI (polyaniline),
PEDQT (poly(3,4-ethylenedioxythiophene)) or combination
thereof.

[0057] Next, a gate is formed on a second base by sputter-
ing, exposure, development, etching, peeling off processes
and the like, a gate insulation layer is formed above the gate
by a plasma enhanced chemical vapor deposition method and
the like, an active layer of oxide semiconductor is formed
abovethe gate insulation layer by sputtering, exposure, devel-
opment, etching, peeling off processes and the like, an etch
stopper layer (ESL) is formed above the active layer by sput-
tering, exposure, development, etching, peeling off processes
and the like, a drain and a source are formed above the etch
stopper layer by sputtering, exposure, development, etching,
peeling off processes and the like so that the drain and the
source are connected to the active layer of oxide semiconduc-
tor through contact vias passing through the etch stopper
layer, a passivation protection layer is formed above the drain
and the source, a pixel electrode layer 104 is formed above the
passivation protection layer so that the pixel electrode layer
104 is connected to the drain through a via passing through
the passivation protection layer, a pixel defining layer (PDL)
is formed above the pixel electrode layer 104 which is the
anodelayer 104 ofthe organic electroluminescent device, and
alight emitting layer 105 and a cathode layer 106 required for
the light emitting layer 105 are evaporated on the pixel elec-
trode layer 104.

[0058] The gate may be of a single-layered structure or a
multilayered composite laminated structure made of one or
more of molybdenum (Mo), alloy of molybdenum and nio-
bium (MoNb), aluminum (Al), alloy of aluminum and neody-
mium (AINd), titanium (Ti) and copper (Cu), and preferably
is of a single-layered structure or a multilayered composite
laminated structure made of Mo, Al or alloy containing Mo
and Al. Thickness of the gate is 100 nm~500 nm.

[0059] Inthe presentembodiment, the gate insulation layer
may be a multilayered composite film made of one or two of
silicon oxide (SiOx), silicon nitride (SiNx), hafnium oxide
(HfOx), silicon nitrogen oxide (SiON) and aluminum oxide
(AlOx), and, and thickness thereof is controlled to be about
100~600 nm and adjustable as desired.

[0060] The active layer of oxide semiconductor may be a
thin film made of elements including Indium (In), gallium
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(Ga), zinc (Zn), oxygen (O), stannum (Sn) etc. and is formed
by sputtering, wherein the thin film must be made of oxygen
element and two or more of the above elements, such as
indium gallium zinc oxide (IGZ0), indium zinc oxide (IZ0),
indium tin oxide (InSnQ), indium gallium stannum oxide
(InGaSnO) and the like. The active layer of oxide semicon-
ductor is preferably made of IGZO and 170, and thickness
thereof is preferably 10~100 nm.

[0061] The etch stopper layer may be made of a material,
such as SiOx, SiNx, HfOx, SiON, AlOx etc. and may be a
multilayered film made of two or three of the above materials.
[0062] The source and the drain may be a single-layered
structure or a multilayered composite laminated structure
made of one or more of Mo, MoNb, Al, AINd, Ti and Cu, and
preferably is of a single-layered film or a multilayered com-
posite film made of Mo, Al or alloy containing Mo and Al.
[0063] The passivation protection layer may be made of
one of SiOx, SiNx, HfOx, SiON, AlOx and organ materials or
combination thereof.

[0064] The pixel electrode layer 104, i.e., the anode layer
104 of the organic electroluminescent device, may be made of
ITO (indium tin oxide), of course it also may be made of other
transparent conductive material. Since the pixel electrode
layer 104 is transparent, it is necessary to provide a reflective
layer under the anode layer 104 to reflect light emitted from
the organic electroluminescent device to the cathode layer
106 side, and the reflective layer may be made of a reflective
metal material such as Ag.

[0065] The pixel defining layer may be an organic insulat-
ing layer with lower moisture and has photosensitive property
similar to that of the common photoresist.

[0066] The light emitting layer 105 is made of an organ
material, which is determined as desired.

[0067] The cathode layer 106 may be made of a metal
material with low work function, such as Al or Ag, and is thin
enough to enable light to transmit.

[0068] Finally, the resultant first substrate 101 and the
resultant second substrate 102 are encapsulated to form a
display panel.

[0069] It should be noted that, there is no sequencing for
manufacturing the first substrate 101 and manufacturing the
auxiliary electrode 111 and the conductive spacers 107 on the
first substrate 101, and manufacturing the second substrate
102 (including the thin film transistors 103 and the organic
electroluminescent devices thereon), the above description is
justan example, and it is also possible to first manufacture the
second substrate 102, then manufacture the first substrate 101
and manufacture the auxiliary electrode 111 and the conduc-
tive spacers 107 on the first substrate 101.

[0070] In the display panel manufactured by the manufac-
turing method provided by the present embodiment, the cath-
ode layer 106 thereof is connected to the auxiliary electrode
111 through the conductive spacers 107, and the conductivity
of the cathode layer 106 is improved significantly, and thus
the luminance uniformity of the display panel is improved.
[0071] It should be noted that, in the present embodiment,
the first substrate 101 is a color filter substrate, and the second
substrate 102 is an array substrate, but the invention is not
limited thereto. For example, when the manufactured organic
electroluminescent device is a colorized organic electrolumi-
nescent device which may emit red light, green light or blue
light, it is unnecessary to manufacture color filter patterns
109, and at this time, the first substrate 101 may be a trans-
parent substrate, and a display panel may be formed by
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assembling the first substrate 101 and the second substrate
102. The above structures may be set as desired.

Embodiment 3

[0072] The present embodiment provides a manufacturing
method of a display panel, which comprises following steps:
[0073] Step 1, forming a pattern including an auxiliary
electrode on a light entering surface of a first substrate 101 by
a patterning process.

[0074] Step 2. forming a pattern including conductive spac-
ers 107 on a cathode layer 106 of a second substrate 102 at
positions corresponding to the auxiliary electrode 111 by a
patterning process.

[0075] Step 3, assembling the first substrate 101 and a
second substrate 102, so that the auxiliary electrode 111 is
electrically connected to the cathode layer 106 of the organic
electroluminescent device through the conductive spacers
107, wherein the cathode layer 106 is a transparent electrode
layer.

[0076] It should be noted that, the sequence of the step 1
and the step 2 may be reversed, that is to say, it is also possible
to form the conductive spacers 107 on the cathode layer 106
of the second substrate 102 first, then form the auxiliary
electrode 111 on a light entering surface of a first substrate
101 at positions corresponding to the conductive spacers 107.
[0077] In the manufacturing method of a display panel
provide by the present embodiment, the conductive spacers
107 are provided on the second substrate 102, other proce-
dures are the same as those in the manufacturing method of a
display panel provide by the embodiment 1, and will not be
repeatedly described herein.

[0078] In the display panel manufactured by the manufac-
turing method provided by the present embodiment, the cath-
ode layer thereof is connected to the auxiliary electrode 111
through the conductive spacers 107, the conductivity of the
cathode layer 106 is improved remarkably, and thus the lumi-
nance uniformity of the display panel is improved.

Embodiment 4

[0079] As shown in FIG. 5, the present embodiment pro-
vides a manufacturing method of a display panel, which com-
prises following steps.

[0080] Step 1, forming a pattern including an auxiliary
electrode on a light entering surface of a first substrate 101 by
a patterning process, and forming a pattern including first
conductive spacers 1071 on the auxiliary electrode 111 by a
patterning process.

[0081] Step 2, forming a pattern including second conduc-
tive spacers 1072 on a cathode layer 106 of a second substrate
102 at positions corresponding to the first conductive spacers
1071 by a patterning process.

[0082] Step 3, assembling the first substrate 101 and a
second substrate 102, so that the auxiliary electrode 111 is
electrically connected to the cathode layers 106 of the organic
electroluminescent device through the first conductive spac-
ers 1071 and the second conductive spacers 1072, wherein the
cathode layer 106 is a transparent electrode layer. A display
panel as shown in FIG. 5 is obtained.

[0083] It should be noted that, the sequence of the step 1
and the step 2 may be reversed, that is to say, it is also possible
to form the second conductive spacers 1072 on the second
substrate 102 first, and then form the first conductive spacers
1071 above the auxiliary electrode 111 on the light entering
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surface of the first substrate 101 at positions corresponding to
the second conductive spacers 1072.

[0084] In the manufacturing method of a display panel
provide by the present embodiment, the conductive spacer
107 is divided into a first conductive spacer 1071 and a second
conductive spacer 1072, which are manufactured on the first
substrate 101 and the second substrate 102 respectively, at
this time, compared to the height of the conductive spacer 107
in the embodiment 1 or 2, the height of the first conductive
spacer 1071 or the second conductive spacer 1072 in the
present embodiment is lower, thus the first conductive spacer
1071 and the second conductive spacer 1072 are easy to be
manufactured. One of the first conductive spacer 1071 and the
second conductive spacer 1072 is wider than the other one,
that s, the surface area of an end of one of the first conductive
spacer 1071 and the second conductive spacer 1072 towards
the other one of the first conductive spacer 1071 and the
second conductive spacer 1072 is larger than that of an end of
the other one towards the one, so that the first substrate 101
and the second substrate 102 are assembled more stably.
Other manufacturing procedures of the manufacturing
method of the present embodiment are the same as those in
the embodiment 1, and will not be repeatedly described
herein. Of course, in the present embodiment, the first con-
ductive spacer 1071 and the second conductive spacer 1072
may also be manufactured on the first substrate 101 and the
second substrate 102 respectively, and manufacturing proce-
dures thereof are the same as the above case in the present
embodiment, and will not be repeatedly described herein.
[0085] In the display panel manufactured by the manufac-
turing method provided by the present embodiment, the cath-
ode layer 106 thereof is connected to the auxiliary electrode
111 through the first conductive spacers 1071 and the second
conductive spacers 1072, the conductivity of the cathode
layer 106 is improved significantly, and thus the luminance
uniformity of the display panel is improved.

Embodiment 5

[0086] The present embodiment provides a display device
comprising the display panel of the embodiment 1. The dis-
play device may be any product or component with display
function, such as a mobile phone, a tablet computer, a TV, a
display, a notebook computer, a digital image frame, a navi-
gator.

[0087] Inthedisplay device comprising the display panel of
the embodiment 1, the cathode layer thereof is connected to
the auxiliary electrode 111 through the conductive spacers
107, the conductivity of the cathode layer 106 is improved
significantly, the luminance uniformity of the display panel is
improved, and thus the display effect of the display device is
excellent.

[0088] Ofcourse, the display device of the present embodi-
ment may further comprise other conventional structures,
such as a power supply unit, a display driving unit and the
like.

[0089] It should be understood that, the above embodi-
ments are only exemplary embodiments employed to illus-
trate the principle of the invention, and the invention is not
limited thereto. Persons skilled in the art can make various
modifications and improvements without departing from the
principle and substance of the invention, and these modifica-
tions and improvements should be considered to be within the
protection scope of the invention.
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20. A display panel comprising a first substrate and a sec-
ond substrate which are assembled, wherein

the second substrate is provided with an organic electrolu-

minescent device thereon, an anode layer of the organic
electroluminescent device is far away from the first sub-
strate and an cathode layer thereof is close to the first
substrate; and

the cathode layer of the organic electroluminescent device

is electrically connected to an auxiliary electrode on a
light entering surface of the first substrate through a
plurality of conductive spacers spaced at certain inter-
vals, and the cathode layer is a transparent electrode
layer.

21. The display panel of claim 20, wherein the auxiliary
electrode has a resistance smaller than that of the cathode
layer of the organic electroluminescent device.

22. The display panel of claim 20, wherein the spacer is
made of any one of polyacetylene, PPV, polythiophene, poly
p-phenylene, polypyrrole, polyaniline, poly(3,4-ethylene-
dioxythiophene) or combination thereof.

23. The display panel of claim 20, wherein the conductive
spacers are provided on the first substrate or the second sub-
strate.

24. The display panel of claim 20, wherein the conductive
spacer includes a first conductive spacer and a second con-
ductive spacer which are connected to each other; and

the first conductive spacer is provided on the first substrate

and the second conductive spacer is provided on the
second substrate, or the first conductive spacer is pro-
vided on the second substrate and the second conductive
spacer is provided on the first substrate.

25. The display panel of claim 21, wherein the conductive
spacer includes a first conductive spacer and a second con-
ductive spacer which are connected to each other; and

the first conductive spacer is provided on the first substrate

and the second conductive spacer is provided on the
second substrate, or the first conductive spacer is pro-
vided on the second substrate and the second conductive
spacer is provided on the first substrate.

26. The display panel of claim 24, wherein a surface area of
an end of the first conductive spacer towards the second
conductive spacer is smaller than that of an end of the second
conductive spacer towards the first conductive spacer.

27. The display panel of claim 24, wherein a surface area of
an end of the first conductive spacer towards the second
conductive spacer is larger than that of an end of the second
conductive spacer towards the first conductive spacer.

28. The display panel of claim 20, wherein the auxiliary
electrode is a plate-shaped auxiliary electrode which is trans-
parent and conductive.

29. The display panel of claim 28, wherein the plate-shaped
auxiliary electrode is made of any one of indium tin oxide,
indium gallium zinc oxide, and indium zinc oxide.

30. The display panel of claim 20, wherein the auxiliary
electrode is a grid-shaped auxiliary electrode and provided in
a non-display region.

31. The display panel of claim 30, wherein the grid-shaped
auxiliary electrode is made of any one of Al, Mo, Cu, Ag, Cr
and Au or combination thereof.
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32. The display panel of claim 20, wherein a reflective layer
is provided below the anode layer of the organic electrolumi-
nescent device, and the reflective layer is used to reflect light
emitted from the organic electroluminescent device to the
cathode layer of the organic electroluminescent device.

33. The display panel of claim 20, wherein the organic
electroluminescent device is an organic electroluminescent
device emitting white light.

34. The display panel of claim 33, wherein the first sub-
strate is provided with red filter patterns, green filter patterns
and blue filter patterns spaced at certain intervals thereon.

35. The display panel of claim 20, wherein the organic
electroluminescent device includes an organic electrolumi-
nescent device emitting red light, green light or blue light.

36. A manufacturing method of a display panel, compris-
ing steps of:

forming a pattern including an auxiliary electrode on a

light entering surface of a first substrate by a patterning
process;
forming a pattern including conductive spacers on the aux-
iliary electrode by a patterning process; and

assembling the first substrate and a second substrate, so
that the auxiliary electrode is electrically connected to a
cathode layer of an organic electroluminescent device
through the conductive spacers, wherein the cathode
layer is a transparent electrode layer.

37. A manufacturing method of a display panel, compris-
ing steps of:

forming a pattern including an auxiliary electrode on a

light entering surface of a first substrate by a patterning
process, and forming a pattern including conductive
spacers on a cathode layer of a second substrate at posi-
tions corresponding to the auxiliary electrode by a pat-
terning process; and

assembling the first substrate and the second substrate, so

that the auxiliary electrode is electrically connected to
the cathode layer of an organic electroluminescent
device through the conductive spacers, wherein the cath-
ode layer is a transparent electrode layer.

38. A manufacturing method of a display panel, compris-
ing steps of:

forming a pattern including an auxiliary electrode on a

light entering surface of a first substrate by a patterning
process, forming a pattern including first conductive
spacers on the auxiliary electrode by a patterning pro-
cess, and forming a pattern including second conductive
spacers on a cathode layer of a second substrate at posi-
tions corresponding to the first conductive spacers by a
patterning process; and

assembling the first substrate and the second substrate, so

that the auxiliary electrode is electrically connected to
the cathode layer of the organic electroluminescent
device through the first conductive spacers and the sec-
ond conductive spacers, wherein the cathode layer is a
transparent electrode layer.

39. A display device comprising the display panel of claim
20.



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)

FEARB-—METAREEFESTEZNEREE  ETERREHE
BARGE , IUBRATERREFHUATRE : HHLETFHRR
Br, BlEE  SBEME  ERRRTES, XRBANEREREEL
KNE-ERME-ER , HPE_EREREFENEBRR RN,

BHEBRAR[MVAREZESE —ERMPARE© T E —E4R AR
BRERU—ERRRITNSN SRR S BERSE - EREOEHARE

EREREEFESEZNETRRE

US20160035980A1

US14/422271

RERABMBREARGAERLF

REAPEEARGERLF.

RERARBEARHDERLF.

KONG XIANGYONG
WANG DONGFANG

KONG, XIANGYONG
WANG, DONGFANG

HO1L51/00 HO1L51/50 HO1L51/52 HO1L51/56

patsnap

2016-02-04

2014-07-15

HO01L51/0024 HO1L51/5234 HO1L51/525 H01L51/0023 HO1L51/5271 HO1L51/56 HO1L51/5036

201310557149.5 2013-11-11 CN

uS10411189

Espacenet USPTO

LB EAR , HARRERBEARRE,

-

0,



https://share-analytics.zhihuiya.com/view/ca368127-943a-4cd1-8e4b-fd765d9248ad
https://worldwide.espacenet.com/patent/search/family/049968629/publication/US2016035980A1?q=US2016035980A1
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=%2220160035980%22.PGNR.&OS=DN/20160035980&RS=DN/20160035980

