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PIXEL FOR AN ORGANIC
LIGHT-EMITTING DIODE MICROSCREEN

TECHNICAL FIELD

[0001] The invention relates to the technical field of
organic light-emitting diode microscreens.

[0002] In particular, the invention is applicable to the
manufacture of virtual- or augmented-reality headsets and
glasses, camera viewfinders, head-up displays, pico-projec-
tors, etc.

PRIOR ART

[0003] A pixel for an organic light-emitting diode micro-
screen known from the prior art, in particular from document
U.S. Pat. No. 8,956,898 B2, includes, successively:

[0004] a substrate;

[0005] a reflector that is reflective in the visible spec-
trum and is formed on the substrate;

[0006] a spacing layer that is formed on the reflector;

[0007] a first electrode that is transparent in the visible
spectrum and is formed on the spacing layer;

[0008] a stack of organic light-emitting layers that is
configured to emit a white light and is formed on the
first electrode;

[0009] a second electrode that is semitransparent in the
visible spectrum and is formed on the stack, the second
electrode and the reflector forming an optical resonator;

[0010] the spacing layer having first, second and third
portions, the thicknesses of which are adjusted such that the
optical resonator allows, respectively, the transmission of
red, green and blue light from the white light emitted by the
stack so as to define, respectively, red, green and blue
sub-pixels;

[0011] By virtue of the reflector and the spacing layer that
are arranged below the first, transparent electrode, such a
pixel of the prior art allows the stack of organic light-
emitting layers to be deposited easily on top of the first
electrode, which forms a planar surface, something that is
not possible for other architectures such as that described in
document EP 1 672 962 A1, in which the stack is formed on
the spacing layer, which is non-planar (three portions of
different thicknesses).

[0012] Furthermore, such a pixel of the prior arts makes it
possible to omit colour filters by virtue of the Fabry-Perot
optical resonator forming an interference filter. The range of
filtered wavelengths is determined by the thicknesses of the
first, second and third portions of the spacing layer, allowing
the thickness of the optical cavity (delimited by the reflector
and the second electrode) to be adjusted such that the optical
resonator allows, respectively, the transmission of red, green
and blue light from the white light emitted by the stack of
organic light-emitting layers. However, such a pixel of the
prior art is not entirely satisfactory because the electronic
control of the red, green and blue sub-pixels may lead to
crosstalk between adjacent sub-pixels.

SUMMARY OF THE INVENTION

[0013] The invention aims to completely or partly over-
come the aforementioned drawbacks. To this end, one sub-
ject of the invention is a pixel for an organic light-emitting
diode microscreen, including, successively:
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[0014] a substrate;

[0015] a reflector that is reflective in the visible spec-
trum and is formed on the substrate;

[0016] a spacing layer that is formed on the reflector;

[0017] a first electrode that is transparent in the visible
spectrum and is formed on the spacing layer;

[0018] a stack of organic light-emitting layers that is
configured to emit a white light and is formed on the
first electrode;

[0019] a second electrode that is semitransparent in the
visible spectrum and is formed on the stack, the second
electrode and the reflector forming an optical resonator;

[0020] the spacing layer having first, second and third
portions, the thicknesses of which are adjusted such that the
optical resonator allows, respectively, the transmission of
red, green and blue light from the white light emitted by the
stack so as to define, respectively, red, green and blue
sub-pixels;

[0021] noteworthy in that the first and second portions
of the spacing layer each include lateral edges that are
covered with a material that is reflective in the visible
spectrum.

[0022] Thus, such a pixel according to the invention
allows crosstalk between the red and green sub-pixels to be
significantly decreased by virtue of the reflective lateral
edges of the first and second portions of the spacing layer,
which improve the confinement of the reflected light rays
within the optical cavity.

Definitions

[0023] The term “microscreen” is understood to mean a
screen in which the area of each pixel is smaller than or
equal to 30 um by 30 pm.

[0024] The term “substrate” is understood to mean a
self-supporting physical carrier, produced in a base
material allowing the incorporation of an electronic
device or an electronic component. A substrate is
conventionally a wafer cut from a monocrystalline
ingot of semiconductor material.

[0025] The term “visible spectrum” is understood to
mean an electromagnetic spectrum between 380 nm
and 780 nm.

[0026] The term “reflective” is understood to mean that
the intensity reflection coeflicient of the corresponding
element (i.e. the reflector or the material covering the
lateral edges) is higher than or equal to 70%, preferably
higher than or equal to 80%, more preferably higher
than or equal to 85% and even more preferably higher
than or equal to 90% averaged across the visible
spectrum.

[0027] The term “semitransparent” is understood to
mean that the intensity transmission coefficient of the
second electrode is strictly lower than 80%, preferably
strictly lower than 70% and more preferably strictly
lower than 60% averaged over the visible spectrum.

[0028] The term “transparent” is understood to mean
that the intensity transmission coeflicient of the first
electrode is higher than or equal to 70%, preferably
higher than or equal to 80%, more preferably higher
than or equal to 85% and even more preferably higher
than or equal to 90% averaged across the visible
spectrum.

[0029] The term “thickness” is understood to mean the
dimension along the normal to the surface of the pixel
or of the sub-pixel.
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[0030] The term “lateral edges” is understood to mean
the longitudinal edges extending in a direction that is
perpendicular to the normal to the substrate (i.e. the
normal to the surface of the pixel or of the sub-pixel).

[0031] The pixel according to the invention may include
one or more of the following features.

[0032] According to one feature of the invention, the third
portion of the spacing layer includes lateral edges that are
covered with a material that is reflective in the visible
spectrum.

[0033] Thus, one afforded advantage is that crosstalk
between the red, green and blue sub-pixels is significantly
decreased by virtue of the reflective lateral edges of the first,
second and third portions of the spacing layer, which
improve the confinement of the reflected light rays within
the optical cavity.

[0034] According to one feature of the invention, the
thickness of the third portion of the spacing layer is zero, and
the thickness of the optical resonator is adjusted so as to
allow the transmission of a blue light from the white light
emitted by the stack. Thus, one afforded advantage is that the
fabrication of the blue sub-pixel is simplified through not
having to control the thickness of the third portion of the
spacing layer.

[0035] According to one feature of the invention, the
substrate includes a structured dielectric layer, preferably
made of Si0, or of SiN, on which the reflector is formed, the
structured dielectric layer comprising first, second and third
patterns that are associated, respectively, with the red, green
and blue sub-pixels;

[0036] and the first, second and third patterns each include
lateral edges covered with an electrically conductive mate-
rial, preferably selected from Al, Ag, Pt, Cr, Ni and W, the
lateral edges of the first, second and third patterns being
electrically insulated from one another.

[0037] The term “dielectric” is understood to mean that
the electrical conductivity of the layer at 300 K is lower than
or equal to 10-° S/cm.

[0038] The term “electrically conductive” is understood to
mean that the electrical conductivity of the material at 300
K is higher than or equal to 10* S/cm.

[0039] Thus, one afforded advantage is that interconnect
vias, the walls of which are defined by two lateral edges
belonging to two adjacent patterns, are formed facing one
another. The walls of the interconnect vias are therefore
electrically conductive and the walls may be filled with a
dielectric material on the inside. Such interconnect vias
differ from the prior art in which the walls are dielectric and
inside the walls is electrically conductive.

[0040] According to one feature of the invention, the
reflective material covering the lateral edges of the first and
second portions of the spacing layer is electrically conduc-
tive; and the lateral edges of the first and second patterns of
the structured dielectric layer extend, respectively, in line
with the lateral edges of the first and second portions of the
spacing layer.

[0041] Thus, one afforded advantage is that the intercon-
nect vias (formed by two lateral edges of two adjacent
patterns) are electrically connected to the first electrode via
the lateral edges of the first and second portions of the
spacing layer. Such an architecture allows easy access, with
decreased bulk, to a control circuit for the red and green
sub-pixels that is incorporated within the substrate.
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[0042] According to one feature of the invention, the
reflective material covering the lateral edges of the first,
second and third portions of the spacing layer is electrically
conductive;

[0043] and the lateral edges of the first, second and third
patterns of the structured dielectric layer extend, respec-
tively, in line with the lateral edges of the first, second and
third portions of the spacing layer.

[0044] Thus, one afforded advantage is that the intercon-
nect vias (formed by two lateral edges of two adjacent
patterns) are electrically connected to the first electrode via
the lateral edges of the first, second and third portions of the
spacing layer. Such an architecture allows easy access, in a
compact manner, to a control circuit for the red, green and
blue sub-pixels that is incorporated within the substrate.
[0045] According to one feature of the invention, the
substrate includes a CMOS circuit;

[0046] and the lateral edges of the first, second and third
patterns of the structured dielectric layer are electrically
connected to the CMOS circuit.

[0047] Thus, one afforded advantage is easy access, with
decreased bulk, to the CMOS control circuit for the red,
green and blue sub-pixels that is incorporated within the
substrate.

[0048] According to one feature of the invention, the
reflector is made of a material selected from Al, Ag, Pt, Cr,
Ni and W.

[0049] Thus, such metallic materials exhibit both a high
intensity reflection coefficient in the visible spectrum and
high electrical conductivity.

[0050] According to one feature of the invention, the
reflective material covering the lateral edges of the first,
second and third portions of the spacing layer is selected
from Al, Ag, Pt, Cr, Ni and W.

[0051] Thus, such metallic materials exhibit both a high
intensity reflection coefficient in the visible spectrum and
high electrical conductivity.

[0052] According to one feature of the invention, the
spacing layer is made of a material that is electrically
conductive and transparent in the visible spectrum, prefer-
ably an oxide, more preferably selected from indium tin
oxide, tin oxide SnO, and zinc oxide ZnO.

[0053] According to one feature of the invention, the first,
second and third portions of the spacing layer include lateral
edges that are electrically insulated from one another.
[0054] According to one feature of the invention, the first
electrode is made of indium tin oxide.

[0055] According to one feature of the invention, the
second electrode is made of a material selected from Al, Ag,
Pt, Cr, Ni and W.

[0056] According to one feature of the invention, the
substrate is made of a semiconductor material, preferably
silicon.

[0057] Another subject of the invention is an organic
light-emitting diode microscreen including a matrix-array of
pixels according to the invention.

[0058] Another subject of the invention is a process for
fabricating a pixel for an organic light-emitting diode micro-
screen, including the steps of:

[0059] a) providing a substrate;

[0060] b) forming a reflector that is reflective in the visible
spectrum on the substrate;

[0061] c¢) forming a spacing layer on the reflector;
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[0062] d) forming a first electrode that is transparent in the
visible spectrum on the spacing layer;

[0063] e) forming a stack of organic light-emitting layers
on the first electrode, the stack being configured to emit a
white light;

[0064] f) forming a second electrode that is semitranspar-
ent in the visible spectrum on the stack, the second electrode
and the reflector forming an optical resonator;

[0065] step c) being carried out such that the spacing layer
has first, second and third portions, the thicknesses of which
are adjusted such that the optical resonator allows, respec-
tively, the transmission of red, green and blue light from the
white light emitted by the stack so as to define, respectively,
red, green and blue sub-pixels, the first and second portions
of the spacing layer having lateral edges;

[0066] noteworthy in that step c) includes a step of cov-
ering the lateral edges of the first and second portions of the
spacing layer with a material that is reflective in the visible
spectrum.

BRIEF DESCRIPTION OF THE DRAWINGS

[0067] Other features and advantages will become appar-
ent in the detailed description of various embodiments of the
invention, the description being accompanied by examples
and references to the appended drawings.

[0068] FIG. 1 is a schematic cross-sectional view of a
pixel according to the invention, illustrating a first embodi-
ment of the spacing layer, the section being along the normal
to the surface of the pixel.

[0069] FIG. 2 is a schematic cross-sectional view of a
pixel according to the invention, illustrating a second
embodiment of the spacing layer, the section being along the
normal to the surface of the pixel.

[0070] FIGS. 3a to 3% are schematic cross-sectional views
along the normal to the substrate, illustrating steps of a first
fabrication process according to the invention.

[0071] FIGS. 4a to 4k are schematic cross-sectional views
along the normal to the substrate, illustrating steps of a
second fabrication process according to the invention.
[0072] FIGS. 5a to 5k are schematic cross-sectional views
along the normal to the substrate, illustrating steps of a third
fabrication process according to the invention.

[0073] FIGS. 6a to 6/ are schematic cross-sectional views
along the normal to the substrate, illustrating steps of a
fourth fabrication process according to the invention.
[0074] It should be noted that, for the sake of readability
and ease of understanding, the drawings described above are
schematic and are not to scale.

DETAILED ACCOUNT OF THE
EMBODIMENTS

[0075] The elements which are identical or provide the
same function will carry the same references for the different
embodiments, for the sake of simplicity.
[0076] One subject of the invention is a pixel for an
organic light-emitting diode microscreen, including, succes-
sively:

[0077] a substrate 1;

[0078] a reflector 2 that is reflective in the visible

spectrum and is formed on the substrate 1;
[0079] a spacing layer 3 that is formed on the reflector

Ll
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[0080] a first electrode E, that is transparent in the
visible spectrum and is formed on the spacing layer 3;

[0081] a stack 4 of organic light-emitting layers that is
configured to emit a white light and is formed on the
first electrode E ;

[0082] a second electrode E, that is semitransparent in
the visible spectrum and is formed on the stack 4, the
second electrode E, and the reflector 2 forming an
optical resonator;

[0083] the spacing layer 3 having first, second and third
portions 30, 31, 32, the thicknesses of which are adjusted
such that the optical resonator allows, respectively, the
transmission of red, green and blue light from the white light
emitted by the stack 4 so as to define, respectively, red, green
and blue sub-pixels PR, PV, PB.

[0084] The first and second portions 30, 31 of the spacing
layer 3 each include lateral edges 300 that are covered with
a material that is reflective in the visible spectrum.

[0085] Spacing Layer

[0086] As illustrated in FIG. 1, the third portion 32 of the
spacing layer 3 may include lateral edges 300 that are
covered with a material that is reflective in the visible
spectrum. The reflective material covering the lateral edges
300 of the first, second and third portions 30, 31, 32 of the
spacing layer 3 is advantageously electrically conductive.
The reflective material covering the lateral edges 300 of the
first, second and third portions 30, 31, 32 of the spacing layer
3 is advantageously selected from Al, Ag, Pt, Cr, Ni and W.
The intensity reflection coeflicient of the reflective material
covering the lateral edges 300 of the first, second and third
portions 30, 31, 32 of the spacing layer 3 is higher than or
equal to 70%, preferably higher than or equal to 80%, more
preferably higher than or equal to 85% and even more
preferably higher than or equal to 90% averaged across the
visible spectrum.

[0087] According to one alternative illustrated in FIG. 2,
the thickness of the third portion 32 of the spacing layer 3
is zero, and the thickness of the optical resonator is adjusted
so as to allow the transmission of a blue light from the white
light emitted by the stack 4.

[0088] The spacing layer 3 is advantageously made of a
material that is electrically conductive and transparent in the
visible spectrum, preferably an oxide, more preferably
selected from indium tin oxide, tin oxide SnO, and zinc
oxide ZnQO.

[0089] Substrate

[0090] The substrate 1 is advantageously made of a semi-
conductor material, preferably silicon.

[0091] The substrate 1 advantageously includes a struc-
tured dielectric layer 5, preferably made of Si0, or of SiN,
on which the reflector 2 is formed. The structured dielectric
layer 5 comprises first, second and third patterns 50, 51, 52
that are associated, respectively, with the red, green and blue
sub-pixels PR, PV, PB. The first, second and third patterns
50, 51, 52 are separated from one another by a distance
corresponding to the desired distance between sub-pixels,
for example around 600 nm. The thicknesses of the first,
second and third patterns 50, 51, 52 of the structured
dielectric layer 5 are advantageously matched to the thick-
nesses of the first, second and third portions 30, 31, 32 of the
spacing layer 3 so as to obtain a planar first electrode E,.

[0092] The first, second and third patterns 50, 51, 52
advantageously each include lateral edges 500 that are
covered with an electrically conductive material, preferably
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selected from Al, Ag, Pt, Cr, Ni and W. The lateral edges 500
of the first, second and third patterns 50, 51, 52 are electri-
cally insulated from one another as necessary, preferably via
adielectric interlayer 6, for example made of SiO, or of SiN.
The dielectric interlayer 6 advantageously extends up until
it is flush with the surface of the first electrode E . Thus, the
lateral edges 300 of the first, second and third portions 30,
31, 32 of the spacing layer 3 are electrically insulated from
one another by the dielectric interlayer 6.

[0093] The lateral edges 500 of the first and second
patterns 50, 51 of the structured dielectric layer 5 advanta-
geously extend, respectively, in line with the lateral edges
300 of the first and second portions 30, 31 of the spacing
layer 3. When the third portion 32 of the spacing layer 3
includes lateral edges 300 that are covered with a material
that is reflective in the visible spectrum, the lateral edges 500
of the third pattern 52 of the structured dielectric layer 5
advantageously extend in line with the lateral edges 300 of
the third portion 32 of the spacing layer 3.

[0094] The substrate 1 may include a CMOS circuit form-
ing a control circuit for the red. green and blue sub-pixels
PR, PV, PB. The lateral edges 500 of the first, second and
third patterns 50, 51, 52 of the structured dielectric layer 5
are advantageously electrically connected to the CMOS
circuit.

[0095] Reflector

[0096] The reflector 2 is made of a preferably metallic
material, more preferably one selected from Al, Ag, Pt, Cr,
Ni and W. The material of which the reflector 2 is made is
advantageously identical to the reflective material covering
the lateral edges 300 of the first, second and third portions
30, 31, 32 of the spacing layer 3 so as to simplify the
fabrication process. Likewise, the material of which the
reflector 2 is made is advantageously identical to the elec-
trically conductive material covering the lateral edges 500 of
the first, second and third patterns 50, 51, 52 of the struc-
tured dielectric layer 5 so as to simplify the fabrication
process.

[0097] The thickness of the reflector 2 is preferably
between 0.1 um and 2 um.

[0098] The reflection coefficient of the reflector 2 is higher
than or equal to 70%, preferably higher than or equal to
80%, more preferably higher than or equal to 85% and even
more preferably higher than or equal to 90% averaged across
the visible spectrum.

[0099] First and Second Electrodes

[0100] The thicknesses of the first and second electrodes
E,, E, of each red, green and blue sub-pixel PR, PV, PB are
constant.

[0101] The first electrode E, of each red, green and blue
sub-pixel PR, PV, PB is advantageously made of indium tin
oxide. The intensity transmission coefficient of the first
electrode E, of each red, green and blue sub-pixel PR, PV,
PB is higher than or equal to 70%, preferably higher than or
equal to 80%, more preferably higher than or equal to 85%
and even more preferably higher than or equal to 90%
averaged across the visible spectrum.

[0102] The second electrode E, of each red, green and blue
sub-pixel PR, PV, PB is advantageously made of a metallic
material, preferably selected from Al, Ag, Pt, Cr, Ni and W.
The intensity transmission coefficient of the second elec-
trode E, of each red, green and blue sub-pixel PR, PV, PB
is strictly lower than 80%, preferably strictly lower than
70% and more preferably strictly lower than 60% averaged

Feb. 27,2020

over the visible spectrum. By way of nonlimiting example,
the second electrode E, of each red, green and blue sub-pixel
PR, PV, PB may be made of Al and be between 10 nm and
20 nm in thickness.

[0103] The firstelectrode E, is preferably an anode and the
second electrode E, is preferably a cathode.

[0104] The second electrode E, is advantageously coated
with an encapsulation layer 7 that is suitable for protecting
the second electrode E, and the stack 4 of each red, green
and blue sub-pixel PR, PV, PB from air and moisture.
[0105] Stack of Organic Light-Emitting Layers

[0106] The thickness of the stack 4 of organic light-
emitting layers is constant for each red, green and blue
sub-pixel PR, PV, PB.

[0107] By way of nonlimiting example, the stack 4 may
include three emissive layers in tandem. More specifically,
when the first electrode E, is an anode and the second
electrode E, is a cathode, the stack 4 may include:

[0108] a first hole transport layer that is formed on the
first electrode E;

[0109] a first emissive layer, emitting a blue light, that
is formed on the first hole transport layer;

[0110] a first electron transport layer that is formed on
the first emissive layer;

[0111] a charge generation layer (also known as an
interconnect layer) that is formed on the first electron
transport layer;

[0112] a second hole transport layer that is formed on
the charge generation layer;

[0113] a second emissive layer, emitting a green light,
that is formed on the second hole transport layer;

[0114] a third emissive layer, emitting a red light, that is
formed on the second emissive layer;

[0115] a second electron transport layer that is formed
on the third emissive layer and is intended to be coated
with the second electrode E,.

[0116] As variants, the stack 4 may include:

[0117] three emissive layers emitting, respectively,
blue, green and red light without being arranged in
tandem (conventional structure);

[0118] two emissive layers emitting, respectively, yel-
low and blue light that are arranged in a conventional
structure;

[0119] two emissive layers emitting, respectively, yel-
low and blue light that are arranged in tandem.

[0120] Microscreen

[0121] One subject of the invention is an organic light-
emitting diode microscreen including a matrix-array of
pixels according to the invention. The pitch of the pixels in
the matrix-array is preferably between 4 um and 5 um.
[0122] Process for Fabricating the Pixel

[0123] One subject of the invention is a process for
fabricating a pixel for an organic light-emitting diode micro-
screen, including the steps of:

[0124] a) providing a substrate 1;

[0125] b) forming a reflector 2 that is reflective in the
visible spectrum on the substrate 1;

[0126] c) forming a spacing layer 3 on the reflector 2;
[0127] d) forming a first electrode E, that is transparent in
the visible spectrum on the spacing layer 3;

[0128] e) forming a stack 4 of organic light-emitting layers
on the first electrode E, the stack 4 being configured to emit
a white light;
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[0129] f) forming a second electrode E, that is semitrans-
parent in the visible spectrum on the stack 4, the second
electrode E, and the reflector 2 forming an optical resonator.
[0130] Step c) is carried out such that the spacing layer 3
has first, second and third portions 30, 31, 32, the thick-
nesses of which are adjusted such that the optical resonator
allows, respectively, the transmission of red, green and blue
light from the white light emitted by the stack 4 so as to
define, respectively, red, green and blue sub-pixels PR, PV,
PB, the first and second portions 30, 31 of the spacing layer
3 having lateral edges 300.

[0131] Step c) includes a step of covering the lateral edges
300 of the first and second portions 30, 31 of the spacing
layer 3 with a material that is reflective in the visible
spectrum.

[0132] First Implementation (FIGS. 3a to 3k)

[0133] As illustrated in FIG. 3a, step a) may be carried out
by means of three successive depositions of SiO, on the
substrate 1, forming the first, second and third patterns 50,
51, 52 of the structured dielectric layer 5.

[0134] As illustrated in FIG. 3b, step b) includes an
operation of depositing the material of the reflector 2, for
example Al to a thickness of 100 nm. It may be deposited by
physical vapour deposition.

[0135] As illustrated in FIG. 3¢, step c) includes a wafer-
scale deposition of the material of the spacing layer 3 and a
planing step, preferably carried out by means of chemical-
mechanical polishing.

[0136] As illustrated in FIG. 3d, steps b) and c¢) are
finished using lithography so as to etch the materials of the
reflector 2 and of the spacing layer 3 and to delimit the red,
green and blue sub-pixels PR, PV, PB.

[0137] As illustrated in FIG. 3e, step ¢) includes a step ¢, )
of covering the lateral edges 300 of the first, second and third
portions 30, 31, 32 of the spacing layer 3 with a material that
is reflective in the visible spectrum. Step c,) may be carried
out by depositing the reflective material, for example Al to
a thickness of 100 nm. Step ¢, ) also leads to the lateral edges
500 of the first, second and third patterns 50, 51, 52 of the
structured dielectric layer 5 being covered with the reflective
material, the reflective material being chosen so as to be
electrically conductive in addition.

[0138] As illustrated in FIGS. 3/ and 3g, step c,) is
followed by an operation of etching the bottom of the
trenches then of filling the trenches with a dielectric inter-
layer 6, for example made of SiO, or of SiN.

[0139] As illustrated in FIG. 3/, the process includes a
planing step, preferably carried out by means of chemical-
mechanical polishing, so as to free the surface of the spacing
layer 3.

[0140] As illustrated in FIGS. 3i and 3/, step d) includes a
wafer-scale deposition of the first electrode E, followed by
a lithography operation suitable for delimiting the red, green
and blue sub-pixels PR, PV, PB.

[0141] As illustrated in FI1G. 3%, steps e) and f) are carried
out by means of deposition techniques known to those
skilled in the art. The process may also include a step of
forming an encapsulation layer 7 over the second electrode
E,. The process may also include a step of extending the
dielectric interlayer 6 until it is flush with the surface of the
first electrode E;.

[0142] Second Implementation (FIGS. 4a to 4k)

[0143] As illustrated in FIG. 4c, the second implementa-
tion differs from the first implementation in that the planing
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step, preferably a chemical-mechanical polishing operation,
of step ¢) stops at the material of the reflector 2 extending
over the third pattern 52 of the structured dielectric layer 5.
Thus, the thickness of the third portion 32 of the spacing
layer 3 is zero, and the thicknesses of the first and second
portions 30, 31 of the spacing layer 3 are perfectly con-
trolled.

[0144] Third Implementation (FIGS. 5qa to 5k)

[0145] As illustrated in FIG. 54, the third implementation
differs from the second implementation in that the structured
dielectric layer 5 is deposited in the form of continuous

steps.
[0146] Fourth Implementation (FIGS. 6a to 6/)
[0147] As illustrated in FIGS. 6a and 64, step a) may be

carried out by means of a wafer-scale deposition of a
dielectric layer §' (for example made of SiO, to a thickness
of 150 nm) on the substrate 1, followed by an operation of
structuring the dielectric layer 5' (by means of lithography)
so as to obtain a structured dielectric layer 5 and to delimit
the red, green and blue sub-pixels PR, PV, PB.

[0148] As illustrated in FIG. 6c¢, step b) includes an
operation of depositing the material of the reflector 2, for
example Al to a thickness of 100 nm, on the structured
dielectric layer 5. It may be deposited by physical vapour
deposition.

[0149] As illustrated in FIG. 6d, the material of the
reflector 2 on the surface is removed, for example by means
of chemical-mechanical polishing.

[0150] As illustrated in FIG. 6e, step c) includes:

[0151] an operation of depositing the material of the
spacing layer 3 on the material of the reflector 2 such
that the lateral edges 300 of the first, second and third
portions 30, 31, 32 of the spacing layer 3 are covered
with the material of the reflector 2.

[0152] an operation of planing the spacing layer 3,
preferably by means of chemical-mechanical polishing.

[0153] As illustrated in FIGS. 6/ and 6g, step d) includes
a wafer-scale deposition of the first electrode E, followed by
a lithography operation suitable for delimiting the red, green
and blue sub-pixels PR, PV, PB.

[0154] As illustrated in FIG. 64, steps e) and f) are carried
out by means of deposition techniques known to those
skilled in the art. The process may also include a step of
forming an encapsulation layer 7 over the second electrode
E,. The process may also include a step of forming a
dielectric interlayer 6 on the structured dielectric layer 5
until it is flush with the surface of the first electrode E,.
[0155] The invention is not limited to the described
embodiments. A person skilled in the art is capable of
considering technically feasible combinations thereof and of
substituting them with equivalents.

1. A pixel for an organic light-emitting diode microscreen,

comprising, successively:

a substrate;

a reflector that is reflective in the visible spectrum and is
formed on the substrate;

a spacing layer that is formed on the reflector;

a first electrode that is transparent in the visible spectrum
and is formed on the spacing layer;

a stack of organic light-emitting layers that is configured
to emit a white light and is formed on the first electrode;

a second electrode that is semitransparent in the visible
spectrum and is formed on the stack, the second elec-
trode and the reflector forming an optical resonator;
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the spacing layer having first, second and third portions,
the thicknesses of which are adjusted such that the
optical resonator allows, respectively, the transmission
of red, green and blue light from the white light emitted
by the stack so as to define, respectively, red, green and
blue sub-pixels;

wherein the first and second portions of the spacing layer

each include lateral edges that are covered with a
material that is reflective in the visible spectrum.

2. The pixel according to claim 1, wherein the third
portion of the spacing layer comprises lateral edges that are
covered with a material that is reflective in the visible
spectrum.

3. The pixel according to claim 1, wherein the thickness
of the third portion of the spacing layer is zero, and wherein
the thickness of the optical resonator is adjusted so as to
allow the transmission of a blue light from the white light
emitted by the stack.

4. The pixel according to claim 1, wherein the substrate
comprises a structured dielectric layer, made of Si02 or of
SiN, on which the reflector is formed, the structured dielec-
tric layer comprising first, second and third patterns that are
associated, respectively, with the red, green and blue sub-
pixels;

and wherein the first, second and third patterns each

include lateral edges covered with an electrically con-
ductive material, selected from Al, Ag, Pt, Cr, Ni and
W, the lateral edges of the first, second and third
patterns being electrically insulated from one another.

5. The pixel according to claim 4, wherein the reflective
material covering the lateral edges of the first and second
portions of the spacing layer is electrically conductive;

and wherein the lateral edges of the first and second

patterns of the structured dielectric layer extend,
respectively, in line with the lateral edges of the first
and second portions of the spacing layer.

6. The pixel according to claim 4, wherein the reflective
material covering the lateral edges of the first, second and
third portions of the spacing layer is electrically conductive;

and wherein the lateral edges of the first, second and third

patterns of the structured dielectric layer extend,
respectively, in line with the lateral edges of the first,
second and third portions of the spacing layer.

7. The pixel according to claim 5, wherein the substrate
comprises a CMOS circuit;
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and wherein the lateral edges of the first, second and third
patterns of the structured dielectric layer are electrically
connected to the CMOS circuit.

8. The pixel according to claim 1, wherein the reflector is

made of a material selected from Al, Ag, Pt, Cr, Ni and W.

9. The pixel according to claim 1, wherein the reflective
material covering the lateral edges of the first, second and
third portions of the spacing layer is selected from Al, Ag,
Pt, Cr, Ni and W.

10. The pixel according to claim 1, wherein the spacing
layer is made of a material that is electrically conductive and
transparent in the visible spectrum, selected from indium tin
oxide, tin oxide SnO2 and zinc oxide ZnO.

11. The pixel according to claim 1, wherein the first,
second and third portions of the spacing layer comprises
lateral edges that are electrically insulated from one another.

12. An organic light-emitting diode microscreen compris-
ing a matrix-array of pixels according to claim 1.

13. A process for fabricating a pixel for an organic
light-emitting diode microscreen, comprising the steps of:

a) providing a substrate;

b) forming a reflector that is reflective in the visible
spectrum on the substrate;

¢) forming a spacing layer on the reflector;

d) forming a first electrode that is transparent in the visible
spectrum on the spacing layer;

e) forming a stack of organic light-emitting layers on the
first electrode, the stack being configured to emit a
white light;

) forming a second electrode that is semitransparent in
the visible spectrum on the stack, the second electrode
and the reflector forming an optical resonator;

step c) being carried out such that the spacing layer has
first, second and third portions, the thicknesses of
which are adjusted such that the optical resonator
allows, respectively, the transmission of red, green and
blue light from the white light emitted by the stack so
as to define, respectively, red, green and blue sub-
pixels, the first and second portions of the spacing layer
having lateral edges;

wherein step ¢) comprises a step of covering the lateral
edges of the first and second portions of the spacing
layer with a material that is reflective in the visible
spectrum.
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