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Description

Field of the Invention

[0001] The present invention relates generally to an
organic light-emitting device and, more particularly, to an
active-matrix display panel having a plurality of color pix-
els composed of the organic light-emitting devices.

Background of the Invention

[0002] An active matrix display device, such as an ac-
tive-matrix organiclight-emitting display panel, has a two-
dimensional pixel array comprising a plurality of pixel
rows. Each of the pixel rows has a plurality of pixels ar-
ranged in the x direction, as shown in Figure 1. These
pixel rows are arranged as lines in the y direction so that
they can be sequentially driven by a plurality of scanning
signals provided by the scanning lines in one or more
scanning circuits. In Figure 1, the display panel 1 has a
plurality of color pixels 10 arranged in a two-dimensional
array.

[0003] In a color organic light-emitting display panel,
each color pixel 10 generally comprises three color sub-
pixels R, G, B for emitting red, green and blue colors,
respectively, as shown in Figure 2. The color sub-pixels
R, G, B comprise three different organic light-emitting
devices 24, 25 and 26 in a diode form. Organic light-
emitting diodes (OLEDs) are known in the art. For exam-
ple, the red organic light-emitting device 24 is an organic
electroluminescent device having a plurality of organic
layers disposed between a cathode layer 150 and an
anode layer 110 formed on a substrate 100, as shown in
Figure 3. The organic layers in the organic layer section
consist of a hole injection layer (HIL) 120, a hole transport
layer (HTL) 122, an emissive layer (EML) 130, and an
electron transport layer (ETL) 140. The green and blue
organic light-emitting devices 25 and 26 are structurally
similar to the layer structure as shown in Figure 3, except
that each of the organic light-emitting devices 24, 25 and
26 comprises a different light emitting material in the EML
layer so that each device emits a different color spectrum.
In Figure 3, the thickness of the organic layer section L,
serves as a resonant cavity in an OLED.

[0004] US2006/0192220 A1 describes anorganic light
emitting displary comprising a plurality of sub-pixels for
emittitng green, red and blue light, respectively. The
thickness of the organic layer of a sub-pixel differs for
two resonant wavelengths of one primary color.

[0005] Each of color spectra has a different spectral
peak expressed by the coordinates in a CIE color space.
For example, a red color spectrum can be represented
by CIEx: 0.682 color coordinate. Itis desirable to produce
an organic light emitting display wherein the CIE coordi-
nates can be controlled.

[0006] It is a further object of the present application
to provide an organic light emitting display panel with
improved color properties.

10

15

20

25

30

35

40

45

50

55

Summary of the Invention

[0007] The above-mentioned object is solved by the
organic light emitting display panel according to claim 1.
Advantageous improvements of the invention are de-
scribed by the dependent claims.

[0008] According to a preferred embodiment of the
present invention, each of the first organic layer section
and the second organic layer section comprise:

an emissive layer between the anode layer and the
cathode layer;

a hole transport layer between the emissive layer
and the anode layer; and

an electron transport layer between the emissive lay-
er and the cathode layer.

[0009] According to another preferred embodiment of
the present invention, each of the first organic layer sec-
tion and the second organic layer section further com-
prises a hole injection layer between the hole transport
layer and the anode layer.

[0010] According to various preferred embodiment of
the present invention, the plurality of color sub-pixels
comprise a plurality of red sub-pixels having a wave-
length range between 600 nm and 640 nm; a plurality of
green sub-pixels having a wavelength range between
510 nm and 550 nm; and a plurality of blue sub-pixels
with a wavelength range between 440 nm 480 nm.
[0011] The presentinvention will become apparent up-
on reading the description taken in conjunction with Fig-
ures 4-16.

Brief Description of the Drawings

[0012]

Figure 1 is a schematic presentation of an OLED
panel.

Figure 2 shows a typical pixel having three color sub-
pixels.

Figure 3 shows a typical layer structure of an OLED.
Figure 4 shows a pixel in an OLED panel, according
to one embodiment of the present invention.
Figure 5 shows a cross sectional view of a pixel,
according to various embodiments of the present in-
vention.

Figure 6a shows the layer structure of the pixel, ac-
cording to one embodiment of the present invention.
Figure 6b shows the layer structure of the pixel, ac-
cording to another embodiment of the presentinven-
tion.

Figure 7 shows a top-emitting OLED, according to
one embodiment of the present invention.

Figure 8a shows the spectral distributions of the
emitted light from a pixel, according to various em-
bodiments of the present invention.

Figure 8b shows the spectral distribution of the com-
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bined emitted light from a pixel, according to various
embodiments of the present invention.

Figure 9 shows a pixel in an OLED panel, according
to another embodiment of the present invention.
Figure 10 shows a cross sectional view of a pixel,
according to another embodiment of the present in-
vention

Figure 11 shows an OLED pixel, according a differ-
ent embodiment of the present invention.

Figure 12a shows the arrangement of two adjacent
pixels, according to one embodiment of the present
invention.

Figure 12b shows the application of a common layer
to order to achieve the pixels as shown in Figure 12a.
Figure 12c shows the application of a common layer
on each pixel.

Figure 13 shows the application of a common layer
on four adjacent pixels.

Figure 14 shows a different way to achieve the var-
iation of the layer thickness in a pixel.

Figure 15 shows a different arrangement of three
color sub-pixels in a pixel.

Figure 16 shows a bottom-emitting OLED, according
to one embodiment of the present invention.

Detailed Description of the Invention

[0013] Inanorganiclight-emitting diode (OLED) where
the organic layers are placed in a resonant cavity, the
coordinates of the spectrum in the color space is shifted
if the length of the resonant cavity changes. The shifting
of the color coordinates means a change in the color of
the emitted light. The shifting of the color coordinates is
dependent upon the width of the color spectrum. A spec-
trum having a broader spectral width, in general, will have
a lesser effect in the changes of color. In an OLED, the
spectral width can vary with the thickness of the cathode
layer, for example. The width of a color spectrum can be
increased over 100% if the thickness of the cathode layer
reduces from 20 nm to 10 nm. An OLED with a thin cath-
ode layer, however, has a shorter life and its light-emitting
efficiency is inferior to an OLED with a thicker cathode
layer.

[0014] The present invention provides a way of in-
creasing the width of a color spectrum without appreci-
ably affecting the useful life of an OLED. According to
various embodiments of the present invention, the color
spectrum of the OLED for each color sub-pixel is the sum
of two or more color spectra of approximately the same
color. For example, a spectrum for a red OLED can be
the sum of two component spectra of CIEx: 0.657 and
CIEx: 0682. Ifthe spectral width of each of the component
spectrais 23 nm, then the width of the resultant spectrum
is about 35 nm. In order to produce such a resultant spec-
trum, each color sub-pixel has two or more pixel seg-
ments and each pixel segment emits a light beam of a
different component spectrum. As shown in Figure 4, the
color pixel 10 has three color sub-pixels R, G and B. The
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color sub-pixel R comprises two pixel segments 24, and
24,, the color sub-pixel G comprises two pixel segments
25, and 25,, and the color sub-pixel B comprises two
pixel segments 264 and 26,.

[0015] An exemplary cross section of the color sub-
pixel R is shown in Figure 5. As shown in Figure 5, while
the basic structure of the organic layer sectionis basically
the same, the length L2 of the resonant cavity in the pixel
segment 24, is greater than the length L1 of the resonant
cavity in the pixel segment 24,4. As such, the color spec-
trum of the light beam emitted from the pixel segment 24
is shifted toward the longer wavelength region, as shown
in Figure 8a.

[0016] The change in the resonant cavity is achieved
by increasing the thickness of one or more layers in the
organic layer section. For example, as shown in Figure
6a, only the thickness of the layer 120 (hole injection
layer HIL) in the pixel segments 24, is different from the
pixel segments 244, whereas the thickness of each of
the remaining layers is the same in both pixel segments
24, and 24,. Also, the thickness of the anode layer 110
and the cathode layer is substantially the same in both
pixel segments 24, and 24,. In this example, the increase
in the cavity length from L1 and L2 can be achieved by
depositing additional HIL material on the pixel segment
24,

[0017] In various embodiments of the present inven-
tion, the HIL can be made of poly(3,4-ethylenedioxythi-
ophene) (PEDOT), 4,4’,4"-tris(3-methylphenyl-phe-
nylamino)-triphenylamine (MTDATA) or copper phthalo-
cyanine (CuPc), for example, and its thickness can be in
the range of 1 nm to 300 nm. The HTL can be made of
N-propyl bromide (NPB) or 4, 4’, 4"-tris(N-carba-
zolyl)-triphenylamine (TCTA), for example, and its thick-
ness can be in the range of 1 nm to 300 nm. The EML
can be made of a host material such as tris-(8-hydroxy-
quinoline) aluminum (Algs) or TCTA, for example, and
its thickness can be in the range of 1 nm to 100 nm. The
dopant for the red color sub-pixel can be 4-(dicyanometh-
ylene)-2-t-butyl-6(1,1,7,7-tetramethyljulolidy  1-9-enyl)-
4H-pyran (DCJTB) or dicyanomethylene (DCM), for ex-
ample. The dopant for the green color sub-pixel can be
coumarin 545 tetramethyl (C545T) or tris(2-phenylpyrid-
ine) iridium (Irppy3), for example. The dopant for the blue
color sub-pixel can be 9,10-di(2-naphthyl) anthracene
(ADN) or Bis(4,6-difluorophenylpyridinato-N,C2)picoli-
natoiridium (Firpic), for example. The ETL can be made
of Algs, 2,2’,2"-(1,3,5-benzenetryl)tris(1-phenyl)-1H-
benzimidazol (TPBi), 4,7-Diphenyl-1,10-phenanthroline
(Bphen), for example, and its thickness can be in the
range of 1 nm to 300 nm. In some of the embodiments,
an electron injection layer (EIL, not shown) can be dis-
posed between the ETL and the cathode layer. The EIL
can be made of LiF, Ca or Mg, for example, and its thick-
ness can be in the range of 1 nm to 50 nm.

[0018] The cavity length L, of an OLED, is generally
determined by the wavelength A of the emitted light, the
refractive index n, and the resonance order m as follows:
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L=mA2n

[0019] For a crude estimation of the cavity length, let
us use A 620 nm (nanometer) and n=1.7 for the red color
sub-pixel. We have

L=m*1825nmm, m=1,2,3,...

With m=2, for example, L is about 365 nm. If we increase
the cavity length by 3%, the shift of the color spectrum
would be about 20 nm. Since the useful wavelength rang-
es in a color OLED are: R: 600-640 nm, G: 510-550 nm
and B: 440-480 nm, the increase in the cavity length can
be 0.5% to 30%, for example, depending on the reso-
nance order m.

[0020] It should be noted that any one of the organic
layers 120-142 can be changed in order to change the
length of the resonant cavity. As another example, the
layer 122 (hole transport layer) in the pixel segments 24,
is different from the pixel segments 24, , whereas the
thickness of each of the remaining layers is the same in
both pixel segments 24, and 24,, as shown in Figure 6b.
When a voltage is applied across the cathode 150 and
the anode 110, the pixel segment 24, emits a light beam
221 and the pixel segment 24, emits a light beam 222
simultaneously, as shown in Figure 7. Because of the
difference in the length of the resonant cavity, the color
coordinates of the color spectrum for the light beam 221
emitted from the pixel segment 24, and the color spec-
trum for the light beam 222 emitted from the pixel seg-
ment 24, are different. As shown in Figure 8a, the color
spectrum 242 for the light beam 222 emitted from the
pixel segment 24, is shifted toward the longer wavelength
region as compared to the color spectrum 241 for the
light beam 221 emitted from the pixel segment 24,. As
a result, the light emitting from both the pixel segments
24, and 24, has a broader color spectrum 249, as shown
in Figure 8b. The resultant color spectrum 249 is the sum
of the spectra 241 and 242 as shown in Figure 8a. It is
desirable that color shift between the two light beams
221 and 222 (Figure 7) is not too far such that the color
spectra 241 and 242 are significantly overlapped.
[0021] Itis possible to produce a color sub-pixel having
three or more pixel segments. As shown in Figure 9, each
of color sub-pixels R, G, B has three pixel segments. The
R color sub-pixel has three pixel segments 24,4, 24, and
24,. The G color sub-pixel has three pixel segments 254,
25, and 25,. The B color sub-pixel has three pixel seg-
ments 26,4, 26, and 26,. The cross section of the R color
sub-pixel is shown in Figure 10. As shown in Figure 10,
the organic layer section has three different thicknesses
orcavity lengths L1,L2 and L3. When a voltage is applied
across the cathode 150 and the anode 110, three light
beams of different color spectra will be simultaneously
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emitted from the pixel segments 24,, 24, and 24,. The
width of the resultant color spectrum can be further in-
creased.

[0022] According to the present invention, each of the
color sub-pixels has two or more pixel segments with
different cavity lengths. The proportion of the pixel seg-
ments in one color sub-pixel can be the same as that in
the other two color sub-pixels, as shown in Figure 4. The
proportion can be different, as shown in Figure 11. When
the cavity length in two adjacent rows of color pixels is
increased in the same amount, it is desirable to arrange
such that the pixel segments with an increased cavity
length in one row is adjacent to similar pixel segments in
the other row, as shown in Figure 12a. As such, it is pos-
sible to deposit an additional layer 80 on the relevant
organic layer during manufacturing so that all six pixel
segments with an increased cavity length can be
achieved at the same time, as shown in Figure 12b. Al-
ternatively, each row of the color sub-pixels has a sepa-
rate additional layer 80, as shown in Figure 12c. In a
different embodiment of the present invention, the ar-
rangement of R, G, B color sub-pixels is different from
one row of color pixel to another, as shown in Figure 13.
In yet another embodiment of the present invention, the
additional layer 80 can be broken up into a plurality of
smaller areas, as shown in Figure 14. Furthermore, the
color sub-pixels R, G, B can be arranged such that one
color sub-pixel in the same pixel is adjacent to the other
two color sub-pixels, as shown in Figure 15.

[0023] Inthe manufacturing process, the non-uniform-
ity in the layer thickness can cause a shift in the color
coordinates in the color sub-pixels. The color shift when
the width of the color spectrum is narrow is more notice-
able. By broadening the width of the color spectrum, the
color shift would become less appreciable. Thus, broad-
ening the width of the color spectrum would ease the
strict requirements in manufacturing.

[0024] It should be noted that the present invention is
applicable to the top-emitting OLED, as shown in Figure
7. It is also applicable to the bottom-emitting OLED, as
shown in Figure 16.

[0025] In summary, the present invention provides a
device in which the light emitted from a color sub-pixel
can be the sum of two or more light beams of slightly
different colors in the same wavelength range. The dif-
ference in color is the result of difference in the length of
the resonant cavity within the same color sub-pixel.
[0026] Although the present invention has been de-
scribed with respect to one or more embodiments there-
of, it will be understood by those skilled in the art that the
foregoing and various other changes, omissions and de-
viations in the form and detail thereof may be made. The
scope of this invention is defined in the claims.

Claims

1. An organic light emitting display panel, comprising:
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a plurality of color sub-pixels, each of the sub-
pixels comprising:

an anode layer (110);

a cathode layer (150);

a first organic layer section disposed be-
tween the anode layer (110) and the cath-
ode layer (150) forming a resonant cavity,
the first organic layer section having a first
thickness arranged for emitting light in a
color spectrum of a first wavelength distri-
bution in a wavelength range, the color
spectrum of the first wavelength distribution
having a first spectral width; and

asecond organic layer section disposed be-
tween the anode layer (110) and the cath-
ode layer (150), the second organic layer
section having a second thickness greater
than the first thickness arranged for emitting
light in a color spectrum of a second wave-
length distribution in said wavelength range,
the difference between the first thickness
and the second thickness is in the range of
0.5% to 30 %, the second wavelength dis-
tribution is at the wavelength greater than
the first wavelength distribution, the color
spectrum of the second wavelength distri-
bution having a second spectral width, the
color spectrums of the first wavelength dis-
tribution and the second wavelength distri-
bution being overlapped,

wherein the first wavelength distribution and
the second wavelength distribution in each
sub-pixel are located in the same wave-
length range of a color of Red, Green or
Blue, the first wavelength distribution and
the second wavelength distribution forms a
combined spectrum, which has a third spec-
tral width broader than the first spectral
width and broader than the second spectral
width.

2. The light emitting display panel of claim 1, wherein

each of the first organic layer section and the second
organic layer section comprises:

anemissive layer (130) between the anode layer
(110) and the cathode layer (150);

a hole transport layer (122) between the emis-
sive layer (130) and the anode layer (110); and
an electron transport layer (140) between the
emissive layer (130) and the cathode layer
(150).

The light emitting display panel of claim 2, wherein
each of the first organic layer section and the second
organic layer section further comprises a hole injec-
tion layer (120) between the hole transport layer
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(122) and the anode layer (110).

The light emitting display panel of claim 1, wherein
the plurality of color sub-pixels comprise a plurality
of red sub-pixels and wherein the wavelength range
is between 600 nm and 640 nm.

The light emitting display panel of claim 1, wherein
the plurality of color sub-pixels comprise a plurality
of green sub-pixels and wherein the wavelength
range is between 510 nm and 550 nm.

The light emitting display panel of claim 1, wherein
the plurality of color sub-pixels comprise a plurality
of blue sub-pixels and wherein the wavelength range
is between 440 nm and 480 nm.

The light emitting display panel of claim 1, wherein
the at least one of the sub-pixels further comprises
a third organic layer section disposed between the
anode layer (110) and the cathode layer (150), the
third organic layer section having a third thickness
different from the first thickness and the second
thickness arranged for emitting light in a color spec-
trum of a third wavelength distribution in said wave-
length range.

Patentanspriiche

Organisches Lichtemmissionsanzeigefeld, umfas-
send:

eine Vielzahl von Farbteilbildpunkten, wobei je-
der der Farbteilbildpunkte umfasst:

eine Anodenschicht (110);

eine Kathodenschicht (150);

einen ersten organischen Schichtbereich,
der zwischen der Anodenschicht (110) und
der Kathodenschicht (150) ausgebildet ist
und eine Resonanzkavitat bildet, wobei der
erste organische Schichtbereich eine erste
Dicke zum Aussenden von Licht in einem
Farbspektrum einer ersten Wellenlangen-
verteilung in einem Wellenldngenbereich
aufweist, und wobei das Farbspektrum der
ersten Wellenldngenverteilung eine erste
Spektralbreite aufweist; und

einen zweiten organischen Schichtbereich,
der zwischen der Anodenschicht (110) und
der Kathodenschicht (150) ausgebildet ist,
wobei der zweite organische Schichtbe-
reich eine zweite Dicke, die groRer ist als
die erste Dicke ist, zum Aussenden von
Licht in einem Farbspektrum einer zweiten
Wellenlangenverteilung in besagtem Wel-
lenlangenbereich aufweist, wobei der Un-



9 EP 2 267 778 B1 10

terschied zwischen der ersten Dicke und
der zweiten Dicke sich in dem Bereich von
0.5 % bis 30 % befindet, wobei die zweite
Wellenlangenverteilung von der Wellenlan-
ge her groRer ist als die erste Wellenlan-
genverteilung, wobei das Farbspektrum der
zweiten Wellenlangenverteilung eine zwei-
te Spektralbreite aufweist, und wobei die
Farbspektren der ersten Wellenlangenver-
teilung und der zweiten Wellenlangenver-
teilung Uberlappen,

wobei die erste Wellenlangenverteilung
und die zweite Wellenlangenverteilung in
jedem Teilbildpunkt im selben Wellenlan-
genbereich einer Farbe Rot, Griin oder Blau
angeordnet sind, und wobei die erste Wel-
lenlangenverteilung und die zweite Wellen-
langenverteilung ein kombiniertes Spek-
trum bilden, welches eine dritte Spek-
tralbreite aufweist, die gréRer ist als die ers-
te Spektralbreite und gréRerist als die zwei-
te Spektralbreite.

Organisches Lichtemmissionsanzeigefeld geman
Anspruch 1, wobei sowohl der erste organische
Schichtbereich als auch der zweite organische
Schichtbereich umfassen:

eine emittierende Schicht (130), die zwischen
der Anodenschicht (110) und der Kathoden-
schicht (150) ausgebildet ist;

eine Lochtransportschicht (122), die zwischen
der emittierenden Schicht (130) und der Ano-
denschicht (110) ausgebildet ist; und

eine Elektrontransportschicht (140), die zwi-
schen der emittierenden Schicht (130) und der
Kathodenschicht (150) ausgebildet ist.

Organisches Lichtemmissionsanzeigefeld geman
Anspruch 2, wobei sowohl der erste organische
Schichtbereich als auch der zweite organische
Schichtbereich weiter eine Lochinjektionsschicht
(120) umfassen, die zwischen der Lochtransport-
schicht (122) und der Anodenschicht (150) ausge-
bildet ist.

Organisches Lichtemmissionsanzeigefeld geman
Anspruch 1, wobei die Vielzahl an Farbteilbildpunk-
ten eine Vielzahl an roten Teilbildpunkten umfasst,
wobei der Wellenldngenbereich zwischen 600 nm
und 550 nm liegt.

Organisches Lichtemmissionsanzeigefeld geman
Anspruch 1, wobei die Vielzahl an Farbteilbildpunk-
ten eine Vielzahl an griinen Teilbildpunkten umfasst,
wobei der Wellenldngenbereich zwischen 510 nm
und 550 nm liegt.
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6.

Organisches Lichtemmissionsanzeigefeld geman
Anspruch 1, wobei die Vielzahl an Farbteilbildpunk-
ten eine Vielzahl an blauen Teilbildpunkten umfasst,
wobei der Wellenldngenbereich zwischen 440 nm
und 480 nm liegt.

Organisches Lichtemmissionsanzeigefeld gemanl
Anspruch 1, wobei mindestens einer der Teilbild-
punkte weiter einen dritten organischen Schichtbe-
reich aufweist, der zwischen der Anodenschicht
(110) und der Kathodenschicht (150) ausgebildet ist,
und wobei der dritte organische Schichtbereich eine
dritte Dicke aufweist, die sich von der ersten Dicke
und der zweiten Dicke unterscheidet und zur Emis-
sion von Licht in einem Farbspektrum einer dritten
Wellenlangenverteilung in besagtem Wellenlangen-
bereich dient.

Revendications

1.

Panneau d’affichage émetteur de lumiére organique
comprenant :

une pluralité de sous-pixels de couleur, chacun
des sous-pixels comprenant :

une couche d’anode (110),

une couche de cathode (150),

une premiére section de couche organique
disposée entre la couche d’anode (110) et
la couche de cathode (150) formant une ca-
vité résonnante, la premiére section de cou-
che organique ayant une premiére épais-
seur arrangée pour émettre de la lumiere
dans un spectre de couleurs d’'une premiére
répartition de longueur d’onde ayant une
premiére largeur spectrale et

une seconde section de couche organique
disposée entre la couche d’anode (110) et
la couche de cathode (150), laseconde sec-
tion de couche organique ayant une secon-
de épaisseur plus grande que la premiere
épaisseur arrangée pour émettre de la lu-
miére dans un spectre de couleurs d’'une
seconde répartition de longueur d’onde
dans ladite plaque de longueurs d’onde, la
différence entre la premiére épaisseur et la
seconde épaisseur étant de I'ordre de 0,5%
a 30%, la seconde répartition de longueur
d’onde est de longueur d’'onde plus grande
que la premiére répartition de longueur
d’'onde, le spectre de couleurs de la secon-
de répartition de longueur d’onde ayantune
seconde largeur spectrale, les spectres de
couleurs de la premiére répartition de lon-
gueur d’'onde et de la seconde répartition
de longueur d’'onde se chevauchant,
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la premiere répartition de longueur d’onde
etla seconde répartition de longueur d’onde
dans chaque sous-pixel étant situées dans
le méme ordre de longueur d’'onde d'une
couleur rouge, vert ou bleu, la premiére reé-
partition de longueur d’onde et la seconde
répartition de longueur d’'onde formant un
spectre combiné quia une troisieme largeur
spectrale plus large que la premiére largeur
spectrale et plus large que la seconde lar-
geur spectrale.

Panneau d’affichage émetteur de lumiere selon la
revendication 1, chacune des sections de couche,
la premiére section de couche organique et la se-
conde section de couche organique comprenant :

une couche émissive (130) entre la couche
d’anode (110) et la couche de cathode (150),
une couche de transport de trous (122) entre la
couche émissive (130) et la couche d’anode
(110) et

une couche de transport d’électrons (140) entre
la couche émissive (130) et la couche de catho-
de (150).

Panneau d’affichage émetteur de lumiere selon la
revendication 2, chacune des sections de couche,
la premiére section de couche organique et la se-
conde section de couche organique comprenant de
plus une couche d’injection de trous (120) entre la
couche de transport de trous (122) et la couche
d’anode (110).

Panneau d’affichage émetteur de lumiere selon la
revendication 1, la pluralité des sous-pixels de cou-
leur comprenant une pluralité de sous-pixels rouges,
I'ordre de longueur d’onde étant entre 600 nm et 640
nm.

Panneau d’affichage émetteur de lumiere selon la
revendication 1, la pluralité des sous-pixels de cou-
leur comprenant une pluralité de sous-pixels verts,
I'ordre de longueur d’'onde étant entre 510 nm et 550
nm.

Panneau d’affichage émetteur de lumiere selon la
revendication 1, la pluralité des sous-pixels de cou-
leur comprenant une pluralité de sous-pixels bleus,
I'ordre de longueur d’'onde étant entre 440 nm et 480
nm.

Panneau d’affichage émetteur de lumiere selon la
revendication 1, le sous-pixel qui existe au moins
comprenant de plus une troisi€me section de couche
organique disposée entre la couche d’anode (110)
et la couche de cathode (150), la troisiéme section
de couche organique ayant une troisieme épaisseur
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