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Description
TECHNICAL FIELD

[0001] The presentinventionrelatestoanorganiclight-
emitting diode (OLED) display panel, a manufacturing
method thereof and a display device.

BACKGROUND

[0002] The OLED display panel has been taken as the
next-generation display technology with extreme devel-
opment prospect due to the advantages of thinness, light-
ness, wide viewing angle, active emission, continuous
and adjustable luminous colors, low cost, rapid response
speed, low energy consumption, low driving voltage,
wide working temperature range, simple manufacturing
process, high luminous efficiency, flexible display, etc.
[0003] KR 2010 0025806 A discloses a light emitting
panel and a manufacturing method thereof aiming to
avoid contact failure between an upper substrate and a
lower substrate by forming a contact spacer with uniform
height. To this end, a thin film transistor is formed on a
lower substrate. A black matrix is formed on the upper
substrate to face the lower substrate. A contact spacer
is formed on the black matrix and is connected to an
organic electric field light emitting cell and the drain elec-
trode of the thin film transistor. A separator is formed on
the black matrix to surround each sub pixel. A color filter
is formed on each sub pixel region except for the contact
spacer and the separator. A protective layer is formed
on the black matrix and the color filter and is made of an
inorganic insulation material.

[0004] US2016181566 discloses an OLED display
panel with an array substrate which is covered by a cath-
ode and a color filter substrate on which an auxiliary elec-
trode is formed.

SUMMARY

[0005] Itis an object of the presentinvention to provide
an organic light-emitting diode (OLED) display panel, a
display device comprising the described OLED display
panel, and method for manufacturing an OLED display
panel.

[0006] The object is achieved by the features of the
respective independent claims. Further embodiments
are defined in the corresponding dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Inorderto clearlyillustrate the technical solution
of the embodiments of the disclosure, the drawings of
the embodiments will be briefly described in the following,
it is obvious that the described drawings are only related
to some embodiments of the disclosure and thus are not
limitative of the disclosure.
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FIG. 1 is a schematic structural sectional view of an
OLED display panel provided by an embodiment of
the present invention;

FIG. 2 is a flow chart of a method for manufacturing
an OLED display panel provided by an embodiment
of the present invention; and

FIG. 3 is a flow chart of a method for manufacturing
an OLED display panel provided by one preferred
embodiment of the present invention.

DETAILED DESCRIPTION

[0008] In order to make objects, technical details and
advantages of the embodiments of the disclosure appar-
ent, the technical solutions of the embodiment will be
described in a clearly and fully understandable way in
connection with the drawings related to the embodiments
of the disclosure. It is obvious that the described embod-
iments are just a part but not all of the embodiments of
the disclosure. Based on the described embodiments
herein, those skilled in the art can obtain other embodi-
ment(s), without any inventive work, which should be
within the scope of the disclosure.

[0009] Unless otherwise defined, all the technical and
scientific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art
to which the presentdisclosure belongs. The terms "first,"
"second," etc., which are used in the description and the
claims of the present application for disclosure, are not
intended to indicate any sequence, amount or impor-
tance, but distinguish various components. Also, the
terms such as "a," "an," etc., are not intended to limit the
amount, but indicate the existence of at least one.
[0010] Inordertomanufacture high-resolution displays
and obtain high-definition and high-fidelity display imag-
es, the industry provides a proposal of combining Oxide
BP and Printing OLED to realize top emission. The in-
ventors of the present invention have noted that: top
emission requires production of transparent cathodes;
and for instance, as materials such as evaporated mag-
nesium, silver or transparent conductive oxide indium
zinc oxide (1ZO) have large resistance, common elec-
trodes have the disadvantage of voltage drop, so auxil-
iary cathode wirings are required to be designed. Auxil-
iary cathodes are manufactured on a backplane, which
not only is difficult to be realized in process but also has
the risk of short circuit for wirings, so the yield cannot be
guaranteed.

[0011] Asiillustrated in FIG. 1, the OLED display panel
provided by the present embodiment of the invention
comprises a cover 1 and a backplane 2 which are cell-
assembled (i.e., assembled together to form a cell).
[0012] A plurality of color filter (CF) units 12 are ar-
ranged in an array on the cover 1; auxiliary cathodes 11
are filled into gaps among the CF units 12; the auxiliary
cathodes 11 include a black matrix (BM) 111, a buffer
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layer 112 and a metal layer 113 which are sequentially
formed on the cover 1.

[0013] A planarization layer 13 is formed on the auxil-
iary cathodes 11 and the CF units 12; a plurality of open-
ings 131 are formed in the planarization layer 13 at loca-
tions corresponding to the auxiliary cathodes 11;
[0014] A plurality of spacers 14 are formed in the
planarization layer 13 at locations corresponding to the
auxiliary cathodes 11; the plurality of spacers 14 abut
against and support the cover 1 and the backplane 2.
[0015] A transparent electrode layer 15 is formed on
the planarization layer 13 and the spacers 14 and com-
municated with the auxiliary cathodes 11 via at least a
part of the openings 131.

[0016] The plurality of color filter (CF) units 12 of the
cover 1 and pixel regions 21 of the backplane 2 are op-
positely arranged.

[0017] In the embodiments of the present invention,
considering that metal has higher adhesion on an insu-
lating medium and does not fall off easily and the yield
can be improved, metal layers of the auxiliary cathodes
11 are deposited on the buffer layer 112; and due to the
structure of the plurality of color filter (CF) units 12, the
planarization layer 13 and the transparent electrode layer
15 on the periphery of the auxiliary cathodes, the shading
rate is reduced and the display efficiency of the OLED
display panel is improved. In addition, in the OLED dis-
play panel provided by the embodiments of the present
invention, the openings are formed on the planarization
layer 13 and the transparent conductive layer is connect-
ed with wirings of the metal layers via the openings, the
contact area between the transparent conductive layer
and the metal layers is increased; the parasitic resistance
is reduced; and finally the voltage drop is reduced.
[0018] Inan embodiment of the presentinvention, pro-
jections of the plurality of openings of the planarization
layer 13 on the cover 1 do not overlap with projections
of the plurality of spacers 14 (which are formed on the
planarization layer 13) on the cover 1. In the OLED dis-
play panel, the conductivity of the display panel gets bet-
ter as the number of the openings gets larger. In actual
production, the openings may be uniformly and dispers-
edly arranged as required, and the spacers, functioning
as supporting structures of the display panel, are also
uniformly and dispersedly arranged. In a same pixel, it
is practical that both the opening and the spacer are pro-
vided, or one of the opening and the spacer is provided,
or both the opening and the spacer are not provided. But
in the case that both the opening and the spacer are
provided in a same pixel (projection coincidence), the
opening does not have conductivity, and only the sup-
porting function of the spacer is provided.

[0019] Forexample, the spacer 14 inthe OLED display
panel provided by an embodiment of the present inven-
tion has a shape of a circular truncated cone, and an
orthographic projection of the spacer 14 on the cover 1
falls within an orthographic projection of the auxiliary
cathode 11 onthe cover 1. Because interval areas among
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adjacent CF units are all auxiliary cathodes 11, and the
auxiliary cathodes 11, in which the black matrix is inte-
grated, also haslight shielding performance, the arrange-
ment of the spacers 14 between adjacent CF units 12
(namely the auxiliary cathode 11 areas) can reduce the
impact of the spacers 14 on the light transmittance and
improve the display efficiency of the OLED display panel.
The spacers 14 are disposed between the cover 1 and
the backplane 2 and configured to support and isolate
the cover 1 and the backplane 2 and provide friction force
to prevent misalignment between the cover 1 and the
backplane 2. The spacer 14 can be easily restored after
being horizontally misaligned under the action of external
force, and can rapidly restore the function of supporting
two substrates, and as a result, uneven display of the
two substrates due to horizontal misalignment and light
leakage can be eliminated. The spacers for example,
may adopt black post spacers, and hence can further
reduce the impact of the spacers on the light transmit-
tance and improve the display efficiency of the OLED
display panel.

[0020] Inthe embodiments of the present invention, a
material of the cover and the backplane is not specifically
limited and can be determined by manufacturers accord-
ing to the factors such as demand and price. As glass is
easy to obtain and is affordable, and has good light trans-
mittance, glass may be employed as a material for the
cover and the backplane.

[0021] In the embodiments of the present invention,
the materials of the transparent electrode layer and the
metal layer of the auxiliary cathode are also not limited;
the material of the transparent electrode layer includes
ITO, AZO, 1ZO, FTO or AZTO and may be selected as
required; and the material of the metal layer of the aux-
iliary cathode includes silver, copper, aluminum, molyb-
denum or the like or alloy of the above metals.

[0022] The material of transparent cathodes on the
transparent electrode layer of the backplane in the em-
bodiments of the present invention includes but not lim-
ited to transparent conductive oxide such as Aluminum
doped Zinc Oxide (AZO) and Indium doped Zinc Oxide
(12O) and thin metallic materials such as magnesium and
silver, which are cooperated with microcavity structures
to realize the production of top emission electrodes. The
materials of the planarization layer in the embodiments
of the present invention comprise organic insulating di-
electric materials (OC) and include but are not limited to
organic materials such as polysiloxane materials, acrylic
materials or polyimide materials. The materials of the
buffer layer taken as a TFT dielectric layer and a capac-
itive dielectric layer, injection laser diodes (ILD) and an
organic environment-friendly insulating plastic (PVX) lay-
erinclude butare notlimited to silicon oxide (SiO,), silicon
nitride (SiN,) and silicon oxynitride (SiON), or various
novel organic insulating materials, or barium-based ma-
terials (High k materials) such as aluminum oxide (AIO,)
and barium oxide.

[0023] The embodiments of the present invention do
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not specifically limit the deposition process of forming the
metallic materials, the materials of the planarization layer
or the plurality of color filter (CF) units.

[0024] In the embodiments of the present invention,
the cover and the backplane are subjected to pressing
package. For example, add one layer of cover glass, de-
posit the plurality of color filter (CF) units and the auxiliary
cathodes on the cover glass, and press the cover and
backplane glass. Meanwhile, sealant may also be adopt-
ed for the pressing package of the backplane and the
cover, which can ensure the sealability of the display,
and eliminate the impact of water and oxygen on the per-
formances of the device.

[0025] The embodiments of the present invention fur-
ther provide a display device, which comprises the OLED
display panel provided by any foregoing technical solu-
tion. As the OLED display panel has the above beneficial
effects, the structure of the display device also greatly
simplifies the manufacturing process, improves the yield,
and improves the production efficiency of products and
the product quality.

[0026] In addition, the embodiments of the present in-
vention further provide a method for manufacturing an
OLED display panel, which, as shown in FIGS. 2 and 3,
comprises:

S1: forming black matrixes (BMs), buffer layers and
metal layers on a cover continuously;

S2: forming auxiliary cathodes by partially removing
the BMs, the buffer layers and the metal layers by
patterning processes;

S3: forming a plurality of color filter (CF) units at ar-
eas outside the auxiliary cathodes;

S4: forming a planarization layer on the auxiliary
cathodes and the plurality of color filter (CF) units,
and forming a plurality of openings at locations cor-
responding to the auxiliary cathodes;

S5:forming a plurality of spacers on the planarization
layer atlocations corresponding to the auxiliary cath-
odes;

S6: forming a transparent electrode layer on the
spacers and the planarization layer; and

S7: forming the OLED display panel by cell-assem-
bling and encapsulation of the cover and a back-
plane.

For example, the method may further comprise: op-
positely arranging the plurality of color filter (CF)
units of the cover and pixel regions of the backplane.

[0027] Asthe method is adopted for manufacturing the
OLED display panel, the manufacturing process is sim-
plified; as the metal layer of the auxiliary cathode is de-
posited on the buffer layer, and metal has higher adhe-
sion on an insulating medium and does not fall off easily,
the yield can be improved. As the BMs, the buffer layers
and the metal layers are formed through one patterning
process, masks can be omitted, and the patterning proc-
ess is simplified. With the structures of the plurality of
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color filter (CF) units, the planarization layer and the
transparent electrode layer on the periphery of the aux-
iliary cathodes, the light shading rate is reduced, and
hence the production efficiency and the product quality
of the OLED display panel provided by the embodiments
of the present invention can be improved.

[0028] As illustrated in FIG 3, in an embodiment of the
present invention, the method for manufacturing the
OLED display panel comprises the following steps:

S1: selecting clean glass cover, and continuously
depositing the BMs, the buffer layers and the metal
layers on the glass cover, in which the material of
the metal layer includes but is not limited to Ag, Cu,
Al and Mo or a compound of the above metals, or
an alloy of the above materials;

S2: forming auxiliary cathode wiring patterns and
light shielding patterns with BM/buffer layer/metal
layer structure by performing coating and photoli-
thography on the metal layers and subsequently ex-
ecuting continuous etching;

S3: forming Red (R) Green (G) and Blue (B) color
filter (CF) patterns in sequence, and allowing the
edges of color filters to cover the metal layers of the
light shielding auxiliary cathodes;

S4: coating a planarization layer, and forming open-
ings on the planarization layer on the auxiliary cath-
ode patterns by photolithography;

S5: depositing spacer materials and forming pat-
terns, and arranging the spacer patterns over the
metal patterns of the auxiliary cathodes, in which the
width of the patterns is slightly less than a width of
the metal patterns of the auxiliary cathodes;

S6: forming a transparent electrode layer by depos-
iting transparent conductive oxide materials, in
which the material of the transparent electrode layer
is connected with wirings of the metal layers of the
auxiliary cathodes via the openings on the planari-
zation layer, so as to finish the production of the cov-
er; and

S7: forming the top emission OLED display panel by
pressing and encapsulating the glass cover and top
emission glass backplane, in which the plurality of
color filter (CF) units on the cover correspond to pixel
regions on the backplane.

[0029] It should be noted that: in the process of man-
ufacturing the OLED display panel, the technical solution
of the embodiments of the presentinvention is applicable
to process flows based on TFTs with different structures;
the TFTs adopt various oxides, silicon materials and or-
ganic matter materials as an active agent; the material
of the active agent includes amorphous indium gallium
zinc oxide (a-1GZ0), zinc oxynitride, indium zinc tin oxide
(IZTO), amorphous silicon (a-Si), polysilicon (p-Si), hex-
athiophene, polythiophene or other materials; and that
is to say, the proposal is simultaneously applicable to
backplanes manufactured on the basis of oxygen tech-
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nology, silicon technology and organic matter technolo-
gy, and cannot affect the final production of the OLED
display panel.

Claims

1. Anorganic light-emitting diode, OLED, display pan-
el, comprising a cover (1) and a backplane (2) which
are cell-assembled, a plurality of color filter (CF) units
(12), auxiliary electrodes (11), a planarization layer
(13), a plurality of spacers (14) and a transparent
electrode layer (15), wherein

the plurality of color filter (CF) units (12) are ar-
ranged in an array on the cover (1); the auxiliary
electrodes (11) are filled into gaps among the
CF units (12); the auxiliary electrodes (11) com-
prise a black matrix, BM, (111), a buffer layer
(112) and a metal layer (113) which are sequen-
tially disposed on the cover (1);

the planarization layer (13) is disposed on the
auxiliary electrodes (11) and the CF units (12);
the plurality of spacers (14) are disposed on the
planarization layer (13) at the locations corre-
sponding to the auxiliary electrodes (11), and
abut against and support the cover (1) and the
backplane (2);

characterized by:

the auxiliary electrodes (11) being auxiliary
cathodes;

a plurality of openings (131) disposed in the
planarization layer (13) at locations corre-
sponding to the auxiliary cathodes (11); and
the transparent electrode layer (15) dis-
posed on the planarization layer (13) and
the spacers (14) and is electrically commu-
nicated with the auxiliary electrodes (11) via
at least a part of the openings (131), and
the plurality of color filter (CF) units (12) of
the cover (1) are oppositely arranged to pix-
el regions (21) of the backplane (2).

2. TheOLEDdisplay panelaccordingtoclaim 1, where-
in orthographic projections of the plurality of open-
ings (131) on the cover (1) do not overlap with or-
thographic projections of the plurality of spacers (14)
on the cover (1).

3. TheOLEDdisplay panelaccordingto claim 1, where-
in each of the spacers (14) has a shape of a circular
truncated cone; and an orthographic projection of
each of the spacers (14) on the cover (1) falls within
an orthographic projection of each of the auxiliary
electrodes (11) on the cover (1).

4. The OLEDdisplay panelaccordingtoclaim 1, where-

10

15

20

25

30

35

40

45

50

55

10.

1.

in a material of the transparent electrode layer (15)
comprises: indium tin oxide, ITO; aluminum doped
zinc oxide, AZO; indium doped zinc oxide, 1Z0; flu-
orine doped tin oxide, FTO; or aluminum doped zinc
tin oxide, AZTO.

The OLED display panel according to claim 1, where-
in a material of the metal layer (113) of the auxiliary
electrodes (11) comprises: silver, copper, aluminum
or molybdenum.

The OLED display panel according to any one of
claims 1-5, further comprising a sealant, wherein the
sealant is configured for a pressing package of the
backplane (2) and the cover (1).

Adisplay device, comprising the OLED display panel
according to any one of claims 1-6.

A method for manufacturing an organic light-emitting
diode, OLED, display panel, comprising:

forming a black matrix, BM, a buffer layer and a
metal layer on a cover in sequence (S1);
forming an auxiliary cathode by partially remov-
ing the BM, the buffer layer and the metal layer
through a patterning process (S2);

forming a plurality of color filter, CF, units at an
area outside the auxiliary cathode (S3);
forming a planarization layer on the auxiliary
cathode and the plurality of CF units, and form-
ing a plurality of openings in the planarization
layer at locations corresponding to the auxiliary
cathode (S4);

forming a plurality of spacers on the planariza-
tion layer at locations corresponding to the aux-
iliary cathode (S5);

forming a transparent electrode layer on the
spacers and the planarization layer (S6); and
forming the OLED display panel through cell-
assembling and encapsulating of the cover and
a backplane (S7).

The method for manufacturing the OLED display
panel according to claim 8, further comprising: op-
positely arranging the plurality of CF units of the cov-
er and pixel regions of the backplane.

The OLED display panel according to claim 2, where-
in each of the spacers (14) has a shape of a circular
truncated cone; and an orthographic projection of
each of the spacers (14) on the cover (1) falls within
an orthographic projection of each of the auxiliary
cathodes (11) on the cover (1).

The OLED display panel according to claim 2 or 3,
wherein a material of the transparent electrode layer
(15) comprises: indium tin oxide, ITO; aluminum
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doped zinc oxide, AZO; indium doped zinc oxide,
1ZO; fluorine doped tin oxide, FTO; or aluminum
doped zinc tin oxide, AZTO.

The OLED display panel according to one of the
claims 2 to 4, wherein a material of the metal layer
(113) of the auxiliary electrodes (11) comprises sil-
ver, copper, aluminum or molybdenum.

Patentanspriiche

1.

Organische Leuchtdioden-, OLED-, Anzeige-Panel,
mit einer Abdeckung (1) und einer Rickwand (2),
die zellenmontiert sind, einer Vielzahl von Farbfilter-
(CF-) Einheiten (12), Hilfselektroden (11), einer Pla-
narisierungsschicht (13), einer Vielzahl von Ab-
standshaltern (14) und einer transparenten Elektro-
denschicht (15), wobei

die Vielzahl von Farbfilter- (CF-) Einheiten (12)
in einem Array auf der Abdeckung (1) angeord-
net sind; die Hilfselektroden (11) in Liicken zwi-
schen den CF-Einheiten (12) gefiillt sind; die
Hilfselektroden (11) eine Schwarzmatrix, BM,
(111), eine Pufferschicht (112) und eine Metall-
schicht (113) aufweisen, die nacheinander auf
der Abdeckung (1) angeordnet sind;

die Planarisierungsschicht (13) auf den Hilfse-
lektroden (11) und den CF-Einheiten (12) ange-
ordnet ist;

die Mehrzahl von Abstandshaltern (14) auf der
Planarisierungsschicht (13) an den Stellen an-
geordnet sind, die den Hilfselektroden (11) ent-
sprechen, und an der Abdeckung (1) und der
Ruckwand (2) anliegen und diese stitzen;
gekennzeichnet durch:

die Hilfselektroden (11) Hilfskathoden sind;
eine Vielzahl von Offnungen (131), die in
der Planarisierungsschicht (13) an Stellen
angeordnetsind, die den Hilfskathoden (11)
entsprechen; und

die transparente Elektrodenschicht (15),
die auf der Planarisierungsschicht (13) und
den Abstandshaltern (14) angeordnet ist
und liber mindestens einen Teil der Offnun-
gen (131) mit den Hilfselektroden (11) elek-
trisch verbunden ist, und

die mehreren Farbfilter- (CF-) Einheiten
(12) der Abdeckung (1) gegenuberliegend
zu Pixelbereichen (21) der Rickwand (2)
angeordnet sind.

OLED-Anzeige-Panel nach Anspruch 1, wobei sich
orthographische Projektionen der Mehrzahl von Off-
nungen (131) auf der Abdeckung (1) nicht mit ortho-
graphischen Projektionen der Mehrzahl von Ab-
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standshaltern (14) auf der Abdeckung (1) Uberlap-
pen.

OLED-Anzeige-Panel nach Anspruch 1, wobei jeder
der Abstandshalter (14) die Form eines kreisférmi-
gen Kegelstumpfes hat; und eine orthographische
Projektion jedes der Abstandshalter (14) auf die Ab-
deckung (1) in eine orthographische Projektion jeder
der Hilfselektroden (11) auf der Abdeckung (1) fallt.

OLED-Anzeige-Panel nach Anspruch 1, wobei ein
Material der transparenten Elektrodenschicht (15)
aufweist: Indiumzinnoxid, 1TO; aluminiumdotiertes
Zinkoxid, AZO; indiumdotiertes Zinkoxid, 1ZO; fluor-
dotiertes Zinnoxid, FTO; oder aluminiumdotiertes
Zinkzinnoxid, AZTO.

OLED-Anzeige-Panel nach Anspruch 1, wobei ein
Material der Metallschicht (113) der Hilfselektroden
(11) aufweist: Silber, Kupfer, Aluminium oder Molyb-
dan.

OLED-Display-Panel nach einem der Anspriiche 1
bis 5, ferner aufweisend ein Dichtungsmittel, wobei
das Dichtungsmittel fiir ein Verpressgehduse aus
der Rickwand (2) und der Abdeckung (1) ausgelegt
ist.

Anzeigevorrichtung, aufweisend das OLED-Anzei-
ge-Panel nach einem der Anspriiche 1-6.

Verfahren zur Herstellung eines organischen
Leuchtdioden-, OLED-, Anzeige-Panels, aufwei-
send:

Bilden einer Schwarzmatrix, BM, einer Puffer-
schicht und einer Metallschicht auf einer Abde-
ckung in Folge (S1);

Bilden einer Hilfskathode durch teilweises Ent-
fernen der BM, der Pufferschicht und der Me-
tallschicht durch einen Strukturierungsprozess
(82)

Bilden einer Vielzahl von Farbfilter-, CF-, Ein-
heiten in einem Bereich au3erhalb der Hilfska-
thode (S3);

Bilden einer Planarisierungsschicht auf der
Hilfskathode und der Vielzahl von CF-Einheiten
und Bilden einer Vielzahl von Offnungen in der
Planarisierungsschicht an Stellen, die der Hilfs-
kathode entsprechen (S4);

Bilden einer Vielzahl von Abstandshaltern auf
der Planarisierungsschicht an Stellen, die der
Hilfskathode entsprechen (S5);

Bilden einer transparenten Elektrodenschicht
auf den Abstandshaltern und der Planarisie-
rungsschicht (S6); und

Bilden des OLED-Anzeige-Panels durch Zell-
Montieren und Verkapseln der Abdeckung und
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einer Rickwand (S7).

Verfahren zur Herstellung des OLED-Anzeige-Pa-
nels nach Anspruch 8, ferner aufweisend: gegenu-
berliegendes Anordnen der Vielzahl von CF-Einhei-
ten der Abdeckung und von Pixelbereichen der
Rickwand.

OLED-Anzeige-Panel nach Anspruch 2, wobei jeder
der Abstandshalter (14) die Form eines kreisférmi-
gen Kegelstumpfes hat; und eine orthographische
Projektion jedes der Abstandshalter (14) auf der Ab-
deckung (1) in eine orthographische Projektion jeder
der Hilfskathoden (11) auf der Abdeckung (1) fallt.

OLED-Anzeige-Panel nach Anspruch 2 oder 3, wo-
bei ein Material der transparenten Elektrodenschicht
(15) aufweist: Indiumzinnoxid, ITO; aluminiumdo-
tiertes Zinkoxid, AZO; indiumdotiertes Zinkoxid, 1Z0O;
fluordotiertes Zinnoxid, FTO; oder aluminiumdotier-
tes Zinkzinnoxid, AZTO.

OLED-Anzeige-Panel nach einem der Anspriiche 2
bis 4, wobei ein Material der Metallschicht (113) der
Hilfselektroden (11) Silber, Kupfer, Aluminium oder
Molybdan aufweist.

Revendications

Panneau d’affichage a diodes électroluminescentes
organiques, OLED, comprenantun moyen de recou-
vrement (1) etun plan arriére (2) qui sontassemblés
en cellule, une pluralité d’unités de filtre couleur (CF)
(12), des électrodes auxiliaires (11), une couche de
planarisation (13), une pluralité d’espaceurs (14) et
une couche d’électrode(s) transparente (15), dans
lequel :

les unités de la pluralité d’unités de filtre couleur
(CF) (12) sont agencées selon un réseau sur le
moyen de recouvrement (1); les électrodes
auxiliaires (11) sont remplies a l'intérieur d’es-
paces entre les unités de CF (12) ; les électro-
des auxiliaires (11) comprennent une matrice
noire, BM, (111), une couche tampon (112) et
une couche en métal (113) qui sont disposées
de fagon séquentielle sur le moyen de recouvre-
ment (1) ;

la couche de planarisation (13) est disposée sur
les électrodes auxiliaires (11) et sur les unités
de CF (12) ;

les espaceurs de la pluralité d’espaceurs (14)
sont disposés sur la couche de planarisation
(13) au niveau des localisations qui correspon-
dent aux électrodes auxiliaires (11) et ils vien-
nent en butée contre le moyen de recouvrement
(1) et contre le plan arriére (2) etles supportent ;
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caractérisé en ce que :

les électrodes auxiliaires (11) sont des ca-
thodes auxiliaires ;

les ouvertures d'une pluralité d’ouvertures
(131) sontdisposées dansla couche de pla-
narisation (13) au niveau de localisations
qui correspondent aux cathodes auxiliaires
(11); et

la couche d’électrode(s) transparente (15)
est disposée sur la couche de planarisation
(13) etsurles espaceurs (14) et esten com-
munication électrique avec les électrodes
auxiliaires (11) via au moins une partie des
ouvertures (131) ; et

les unités de la pluralité d’unités de filtre
couleur (CF) (12) du moyen de recouvre-
ment (1) sont agencées de fagon opposée
par rapport a des régions de pixel(s) (21)
du plan arriere (2).

Panneau d’affichage a OLED selon la revendication
1, dans lequel des projections orthographiques de
la pluralité d’ouvertures (131) sur le moyen de re-
couvrement (1) ne chevauchent pas des projections
orthographiques de la pluralité d’espaceurs (14) sur
le moyen de recouvrement (1).

Panneau d’affichage a OLED selon la revendication
1, dans lequel chacun des espaceurs (14) présente
une forme d’un cone tronqué circulaire ; et une pro-
jection orthographique de chacun des espaceurs
(14) sur le moyen de recouvrement (1) tombe a I'in-
térieur d’une projection orthographique de chacune
des électrodes auxiliaires (11) sur le moyen de re-
couvrement (1).

Panneau d’affichage a OLED selon la revendication
1, dans lequel un matériau de la couche d’électro-
de(s) transparente (15) comprend : de I'oxyde d'in-
dium et d’étain, ITO ; de 'oxyde de zinc dopé a I'alu-
minium, AZO ; de I'oxyde de zinc dopé a l'indium,
1ZO ; de 'oxyde d’étain dopé au fluor, FTO ; ou de
I'oxyde de zinc et d’étain dopé a I'aluminium, AZTO.

Panneau d’affichage a OLED selon la revendication
1, dans lequel un matériau de la couche en métal
(113) des électrodes auxiliaires (11) comprend : de
I'argent, du cuivre, de I'aluminium ou du molybdéne.

Panneau d’affichage a OLED selon 'une quelcon-
que des revendications 1 a 5, comprenant en outre
un agent d’étanchéité, dans lequel I'agent d’étan-
chéité est configuré pour un module obtenu par pres-
sion constitué par le plan arriere (2) et par le moyen
de recouvrement (1).

Dispositif d’affichage, comprenant le panneau d’af-
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fichage a OLED selon I'une quelconque des reven-
dications 1 a 6.

Procédé pour fabriquer un panneau d’affichage a
diodes électroluminescentes organiques, OLED,
comprenant :

la formation d’une matrice noire, BM, d’'une cou-
che tampon et d’'une couche en métal sur un
moyen de recouvrement en séquence (S1) ;

la formation d’une cathode auxiliaire en suppri-
mant partiellement la BM, la couche tampon et
la couche en métal par 'intermédiaire d’'un pro-
cessus de formation de motif(s) (S2) ;

la formation d’'une pluralité d’unités de filtre cou-
leur, CF, au niveau d’une zone a I'extérieur de
la cathode auxiliaire (S3) ;

la formation d’'une couche de planarisation sur
la cathode auxiliaire et sur la pluralité d’unités
de CF, et la formation d’une pluralité d’ouvertu-
res dans la couche de planarisation au niveau
de localisations qui correspondent a la cathode
auxiliaire (S4) ;

la formation d’une pluralité d’espaceurs sur la
couche de planarisation au niveau de localisa-
tions qui correspondent a la cathode auxiliaire
(S5);

la formation d’une couche d’électrode(s) trans-
parente sur les espaceurs et sur la couche de
planarisation (S6) ; et

la formation du panneau d’affichage a OLED par
lintermédiaire d’'un assemblage en cellule et
d'un encapsulage du moyen de recouvrement
et d’un plan arriere (S7).

Procédé pour fabriquer le panneau d’affichage a
OLED selon la revendication 8, comprenant en
outre :I'agencementde fagon opposée de la pluralité
d’'unités de CF du moyen de recouvrement et de ré-
gions de pixel(s) du plan arriere.

Panneau d’affichage a OLED selon la revendication
2, dans lequel chacun des espaceurs (14) présente
une forme d’un cone tronqué circulaire ; et une pro-
jection orthographique de chacun des espaceurs
(14) sur le moyen de recouvrement (1) tombe a I'in-
térieur d’une projection orthographique de chacune
des électrodes auxiliaires (11) sur le moyen de re-
couvrement (1).

Panneau d’affichage a OLED selon la revendication
2 ou 3, dans lequel un matériau de la couche d’élec-
trode(s) transparente (15) comprend : de l'oxyde
d’'indium et d’étain, ITO ; de I'oxyde de zinc dopé a
'aluminium, AZO ; de I'oxyde de zinc dopé a I'in-
dium, 1ZO ; de I'oxyde d’étain dopé au fluor, FTO ;
ou de I'oxyde de zinc et d’étain dopé a I'aluminium,
AZTO.
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12. Panneau d’affichage a OLED selon I'une quelcon-

que des revendications 2 a 4, dans lequel un maté-
riau de la couche en métal (113) des électrodes auxi-
liaires (11) comprend : de I'argent, du cuivre, de I'alu-
minium ou du molybdéne.
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Forming a black matrix (BM), a
buffer layer and a metal layer on a
cover continuously

forming an auxiliary cathode by partially
removing the BM, the buffer layer and
the metal layer through a patterning
process

forming a color filter (CF) layer at an
area outside the auxiliary cathode

forming a planarization layer on the
auxiliary cathode and the CF layer, and
forming a plurality of openings in the
planarization layer at locations
corresponding to the auxiliary cathode

forming a plurality of spacers on the
planarization layer at locations
corresponding to the auxiliary cathode

forming a transparent electrode layer on
the spacers and the planarization layer;
and

forming the OLED display panel
through cell-assembling and
encapsulating of the cover and a
backplane

LU

FIG. 2
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