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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an electrolumi-
nescence display apparatus comprising an electrolumi-
nescence (hereinafter also referred to as EL) element
and a thin film transistor (hereinafter referred to as TFT)
element.

2. Description of the Related Art

[0002] In recent years, the EL display apparatus em-
ploying EL elements has attracted attention as being the
display apparatus to replace CRTs and LCDs.
[0003] Furthermore, research and development have
been conducted on display apparatuses having TFTs as
the switching elements to drive the EL elements.
[0004] Fig. 1 is a top plan view showing a display pixel
and periphery in an organic EL display apparatus of the
related art, Fig. 2A shows a cross-sectional view along
line A-A of Fig. 1, and Fig. 2B shows a cross-sectional
view along line B-B of Fig. 1.
[0005] As shown in Fig. 1, a display pixel is formed in
a region surrounded by gate signal lines 51 and drain
signal lines 52. A first TFT 30 is provided in proximity to
an intersection of both signal lines, and a source 13s of
the TFT 30 serves as a capacitance electrode 55, which
forms a capacitor with a holding capacitance electrode
line 54 to be described later, and is connected to a gate
41 of a second TFT 40. A source 43s of the second TFT
40 is connected to an anode 61 of an organic EL element
60, and a drain 43d at the other end is connected to a
power source line 53, which is a current source that is
supplied to the organic EL element 60.
[0006] Furthermore, in the proximity of the TFTs, the
holding capacitance electrode line 54 is positioned in par-
allel with the gate signal lines 51. The holding capaci-
tance electrode line 54 is formed from a material such
as chromium, and the capacitance electrode 55 is con-
nected to the source 13s of the TFT 30. The electric
charge is stored between the holding capacitance elec-
trode line 54 and the capacitance electrode 55, via a gate
insulating film 12, thus forming a capacitor. This holding
capacitor is provided to hold a voltage that is applied to
the gate electrode 41 of the second TFT 40.
[0007] As shown in Figs. 2A and 2B, the organic EL
display apparatus is formed by laminating in sequence
the TFT and the organic EL element onto a substrate 10,
such as a substrate formed from glass or synthetic resin,
a conductive substrate, or a semiconductor substrate.
However, when a conductive substrate or a semiconduc-
tor substrate is used for the substrate 10, an insulating
film is formed, such as from SiO2 or SiN, on which the
TFT and organic EL display element are formed.
[0008] The first TFT 30, which is a switching TFT, will

be described first.
[0009] As shown in Fig. 2A, gate signal lines 51 also
serving as gate electrodes 11 and formed from a refrac-
tory metal, such as chromium or molybdenum, and the
holding capacitance electrode 54 are formed on the in-
sulating substrate 10, such as of quartz glass or no-alkali
glass. Next, the gate insulating film 12 and an active layer
13, which is formed from a polysilicon (p-Si) film, are
formed in sequence.
[0010] On the entire surface of the gate insulating film
12, the active layer 13 and stopper insulating films 14, is
formed an interlayer insulating film 15 in which a SiO2
film, a SiN film, and a SiO2 film are laminated in sequence.
A drain electrode 16, which is filled with a metal, such as
A1, is provided at a contact hole formed at a position
corresponding to a drain 13d of the interlayer insulating
film 15. Furthermore, a planarization insulating film 17,
which is formed from an organic resin, is formed on the
entire surface of the substrate so as to planarize the sur-
face.
[0011] The second TFT 40, which is a TFT for driving
the organic EL element, will be described next.
[0012] As shown in Fig. 2B, the gate electrodes 41,
which is formed from a refractory metal, such as Cr or
Mo, the gate insulating film 12, and the active layer 43
which is formed from a p-Si film, are formed in sequence
on the insulating substrate 10 which is made of quartz
glass or no-alkali glass. In the active layer 43 are provided
channels 43c, and on both sides of the channels 43c, the
source 43s and the drain 43d. On the entire surface of
the gate insulating film 12 and the active layer 43 is
formed the interlayer insulating film 15 in which a SiO2
film, a SiN film, and a SiO2 film are laminated in sequence.
A power source line 53 connected to a power source (not
shown) and filled with a metal, such as A1, is provided
at a contact hole formed to correspond to the drain 43d.
Furthermore, the planarization insulating film 17, which
is formed from an organic resin or the like, is formed on
the entire surface so as to planarize the surface. A contact
hole is formed at a position corresponding to the source
43s of the planarization insulating film 17 and the inter-
layer insulating film 15, and a transparent electrode,
namely, the anode 61 of the organic EL element, which
is formed from ITO (indium tin oxide) and contacting the
source 43s via this contact hole, is provided on the
planarization insulating film 17.
[0013] The organic EL element 60, provided at each
pixel so as to enable light emission at each pixel, has a
structure in which are formed in sequence the anode 61
made of a transparent electrode, such as ITO, a hole
transport layer 62 having a first hole transport layer
formed such as from MTDATA (4,4’,4"-tris(3-methylphe-
nylphenylamino)triphenylamine) and a second hole
transport layer formed such as from TPD (N,N’-diphenyl-
N,N’-di(3-methylphenyl)-1,1’-biphenyl-4,4’-diamine), an
emissive layer 63 formed such as from Bebq2 (bis(10-
hydroxybenzo[h]quinolinato) beryllium) including a
Quinacridon derivative, an electron transport layer 64
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formed such as from Bebq2, and a cathode 66 formed
from an alloy, such as magnesium-indium. The hole
transport layer 62, the emissive layer 63, and the electron
layer 64 form an emissive element layer 65.
[0014] In this organic EL element, holes injected from
the anode and electrons injected from the cathode re-
combine, and organic molecules forming the emissive
layer are excited and yield exitons. Light is released from
the emissive layer in the process where the exitons un-
dergo radiation deactivation, and this light is released to
the outside from the transparent anode via the transpar-
ent insulating substrate.
[0015] However, the emission efficiency of the emis-
sive layer for emitting light of various colors differs with
each color.
[0016] However, in the EL display apparatus of the re-
lated art shown in Fig. 3, emissive regions 1B, 1R, and
1G for the display pixel of the respective color are ar-
ranged in a matrix configuration at every intersection of
a plurality of the gate signal lines 51 and a plurality of the
drain signal lines 53 and all have identical emissive areas
in size. Thus, in order to obtain the same luminance at
the display pixels having a low emission efficiency, a cur-
rent larger than that supplied to the other display pixels
having a high emission efficiency must be supplied. This
causes the life of those display pixels having a low emis-
sion efficiency, in particular, to shorten, and also possibly
causes the life of the EL display apparatus to shorten.
[0017] Furthermore, when the emissive areas of the
display pixels of various colors, each having a different
emission efficiency, are set to be identical, color balance
(white balance) is difficult to achieve, and higher currents
must be supplied to certain emissive layers to achieve
such a balance. Thus, a drawback is that deterioration
occurs at the EL elements in the display pixels supplied
with the higher currents.
[0018] JP 10 039791 describes a display device that
controls the luminance ratios of respective emitted colors
by changing the area ratios of respective color light emit-
ting parts, R, B, G of the red, blue and green.
[0019] EP 0717 445 describes a display device having
an organic electroluminescent layer.
[0020] EP 0880 303 discloses a method of producing
an OLED device.
[0021] Stewart M. et al., IEDM Technical Digest 1998,
Dec 6-9, 1998, Electron Devices Meeting, pages 871-874
discloses a polysilicon VGA active matrix OLED display
in which a final array passivation layer underlies OLED
material.

SUMMARY OF THE INVENTION

[0022] In accordance with the present invention there
is provided an active matrix color display device accord-
ing to the accompanying claims.
[0023] It is therefore an object of the present invention,
which takes into consideration the above-mentioned dis-
advantage of the related art, to provide a display appa-

ratus having organic EL elements, in which the control
of white balance is simple and the service life is long.
[0024] In order to achieve the above-mentioned object,
an aspect of the present invention is characterized by a
color display device, in which a display pixel having an
emissive element is provided for every color, wherein the
emissive area of the display pixel of any one color, among
the display pixels of various colors, is different in size
from the emissive area of the display pixel of another
color.
[0025] In another aspect of the present invention in the
above-mentioned color display device, the emissive area
of the display pixel is set in accordance with the emission
efficiency of the emissive element provided at the display
pixel.
[0026] In another aspect of the present invention, the
emissive area of a display pixel of the various colors is
respectively set larger for lower emission efficiency of
the emissive element provided at the display pixel.
[0027] In another aspect of the present invention in the
above-mentioned color display device, the emissive area
of a display pixel of one color is set larger than the emis-
sive area of a display pixel of another color having emis-
sive element with emission efficiency higher than the
emissive element provided at the display pixel of the one
color.
[0028] In another aspect of the present invention, the
emissive area of the display pixel having the emissive
element of a color with the highest emission efficiency,
among emissive elements respectively emitting different
colors of light for color display, is set smaller than the
emissive area of the display pixel having the emissive
element of another color.
[0029] In another aspect of the present invention in the
above-mentioned color display device, the emissive area
of a display pixel of one color is set smaller than the emis-
sive area of a display pixel of another color having emis-
sive element with emission efficiency lower than the
emissive element provided at the display pixel of the one
color.
[0030] In another aspect of the present invention in the
above-mentioned color display device, the emissive area
of the display pixel having the emissive element of a color
with the lowest emission efficiency, among emissive el-
ements respectively emitting different colors of light for
color display, is set larger than the emissive area of the
display pixel having the emissive element of another
color.
[0031] In the color display apparatus in which each dis-
play pixel comprises an emissive element, the emissive
area of the display pixel corresponds to the emissive area
of the emissive element. By setting the emissive area of
the display pixel, namely, the emissive area of the emis-
sive element, in accordance with the emission efficiency
of the emissive element as in the foregoing, and by sup-
plying, for example, the same power to the emissive el-
ements of colors having different emission efficiencies,
it becomes possible to have the same emission lumi-
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nance at the various display pixels. In other words, in
order to obtain a target display luminance for the respec-
tive colors, it is not necessary to supply only the emissive
element of a particular color, having low emission effi-
ciency, with a power higher than the other elements.
Therefore, even for an emissive element for which dete-
rioration accelerates as the amount of the supplied power
increases, it is possible to prevent the deterioration from
accelerating when a load is selectively placed on the
emissive element having low emission efficiency and ex-
tend the life of the display device.
[0032] In the present invention the emissive element
is an organic electroluminescence element comprising
the emissive layer using an organic compound and a
charge transport layer between a first electrode and sec-
ond electrode
[0033] In this sort of organic EL element, in particular,
when used in a color display device, where the emission
efficiency differs according to the type of organic com-
pound used as the emissive material in the emissive lay-
er, and a different emissive material is to be used for
every color, the above-mentioned problem of deteriora-
tion of the organic EL element having a low emission
efficiency is liable to occur. However, this type of problem
can be prevented according to the present invention.
[0034] In another aspect of the present invention, in a
color display device in which a display pixel having an
emissive element is provided for every color, the emis-
sive area of the display pixel is set for every color in ac-
cordance with the emission efficiency of the emissive el-
ement provided at the display pixel, the chromaticity of
each color emitted by respective emissive element, and
the chromaticity of target display white of the display de-
vice.
[0035] In another aspect of the present invention in a
color display device having display pixel for red, for green,
and for blue, respectively having emissive element, the
emissive area of said display pixel for red, for green, and
for blue is set on the basis of the emission efficiency of
the emissive element of each display pixel, and a lumi-
nance ratio of red to green to blue in accordance with
each chromaticity of red, green, and blue emitted by re-
spective emissive element of the display pixel, and with
the chromaticity of target display white of the display de-
vice.
[0036] In another aspect of the present invention in the
above-mentioned color display device, the emissive area
of the display pixel of any one color among the display
pixel for red, for green, and for blue is different in size
from the emissive area of the display pixel of another
color.
[0037] In the color display device having emissive el-
ements, the target white that is set can be represented,
for example, by the addition of the lights of R, G, and B.
In this sort of device, by setting the emissive area of each
display pixel in accordance with the emission efficiency
of the emissive element of each color R, G, and B as
described above, with the chromaticity of the R, G, and

B emitted by the respective emissive element, and with
the chromaticity of target display white, for example, the
display of a target white is simplified with the supply of
the same amount of power to each emissive element of
R, G, and B. In other words, the white balance is control-
led by the emissive area of each emissive element so
that the white balance, while these emissive elements
are driven, becomes extremely easy to control. Further-
more, since the emission efficiency of the element is tak-
en into consideration in the emissive area of each emis-
sive element, it is possible to prevent the emissive ele-
ment having low emission efficiency from deteriorating
faster than the element having high emission efficiency.
[0038] In the present invention in the above-mentioned
color display device, the emissive element is an organic
electroluminescence element composed by forming in
sequence a first electrode, an emissive element layer
including at least an emissive layer using an organic com-
pound and a charge transport layer, and a second elec-
trode, the element is separated by a planarixation insu-
lating film between the first electrode and the emissive
element layer in the proximity of an edge of the first elec-
trode, and the emissive area of each display pixel in the
organic electroluminescence element of the display pixel
is set in accordance with the area of the insulating film
covering the edge of the first electrode.
[0039] In another aspect of the present invention in the
above-mentioned color display device, the insulating
film, at the edge of the first electrode, is decreased in
thickness toward the center of the first electrode.
[0040] When the organic EL element is used as the
emissive element in this manner, the organic compound
is used for the emissive layer so that there is a wide se-
lection range of materials and variation of emission colors
(chromaticity and color purity), which are extremely ad-
vantageous in the color display apparatus and so forth.
[0041] On the other hand, along with the difference in
emission efficiency due to the organic compound that is
used in the emissive layer, the chromaticity (for example,
the chromaticity of red, green, and blue) of the emitted
light differs. Therefore, when the emissive area of the
organic EL element is adjusted in accordance with the
emission efficiency of the element as described above,
a large load can be prevented from being imposed on
the organic EL element having low emission efficiency.
Furthermore, the emissive area of the organic EL ele-
ment can be easily set by changing the electrode area
or direct contact area between the emissive element lay-
er and the first or second electrode.
[0042] Furthermore, covering the proximity of the edge
of the first electrode with the insulating film as in the
present invention enables the emissive area of the or-
ganic EL element to be set to a desired area by adjusting
the contact area of the first electrode and the emissive
element layer, which includes the emissive layer. In this
case, when the thickness of the insulating film in the prox-
imity of the edge of the first electrode is made thinner
toward the center of the electrode, it is possible to pre-
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vent, at the emissive element layer that is formed on the
first electrode and the insulating film, a disconnection
from occurring at the proximity of the boundary between
the first electrode and the insulating film. Furthermore,
using the planarization film for the insulating film makes
it possible to reliably prevent a disconnection at the sec-
ond electrode that is formed on the insulating film and
the emissive element layer.
[0043] In another aspect of the present invention in the
above-mentioned color display device, the display pixel
with the smallest emissive area is the display pixel com-
prising the emissive element for emitting green light,
among colors red, green, and blue.
[0044] In another aspect of the present invention in the
above-mentioned color display device, the display pixel
with the largest emission area is the display pixel com-
prising the emissive element for emitting either red or
blue light, among colors red, green, and blue, or the dis-
play pixel comprising the emissive element for emitting
red light and the display pixel comprising the emissive
element for emitting blue light.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045]

Fig. 1 is a top plan view of the EL display apparatus
relating to the related art.
Fig. 2A is a cross-sectional view along line A-A of
Fig. 1.
Fig. 2B is a cross-sectional view along line B-B of
Fig. 1.
Fig. 3 is a conceptual diagram showing a layout of
emissive regions of the EL display apparatus relating
to the related art.
Fig. 4 is a conceptual diagram showing emissive re-
gion areas of the EL display apparatus relating to an
embodiment of the present invention.
Fig. 5 is a schematic top plan view of one display
pixel of the EL display apparatus relating to the em-
bodiment of the present invention.
Figs. 6A and 6B respectively show example cross-
sectional configurations of one display pixel of the
EL display apparatus relating to an exemplary con-
figuration not forming part of the invention and relat-
ing to the embodiment of the present invention along
line B-B of Fig. 5.
Fig. 7 shows a mask for anodes of the organic EL
elements relating to an exemplary configuration not
forming part of the invention.
Fig. 8 shows a mask for emissive layers of the or-
ganic EL elements relating to the embodiment of the
present invention.
Fig. 9 illustrates a method for obtaining the emission
luminance ratio of R, G, and B for a white display.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0046] An EL display apparatus of the present inven-
tion will be described below.
[0047] Fig. 4 is a top plan view of an EL display appa-
ratus 100 of the present invention.
[0048] The same figure represents a case where the
respective display pixels emit red (R), green (G), and
blue (B) light. The basic cross-sectional configuration of
each R, G, and B display pixel is shown in Fig. 5.
[0049] In the EL display apparatus 100, the gate signal
lines 51 are arranged in the row direction, and the drain
signal lines 52 and the power lines 53 supplying power
to the EL elements from a power source are arranged in
the column direction. The signal lines 51 intersect with
the lines 52 and the lines 53.
[0050] In the proximity of their intersections are formed
the first TFT 30 connected to both signal lines 51 and 52,
the second TFT 40 supplying current from power line 53
to an organic EL element 160, and the organic EL ele-
ment 160 emitting either a red, green, or blue light. The
emissive region of Fig. 5 among the various display pixels
1 for emitting light of red, green, or blue, namely, the
emissive region defined by the organic EL element 160,
is conceptually shown in Fig. 4. (1R, 1B, and 1G are
added in Fig. 4.)
[0051] As shown in Fig. 4, the display pixels for the
various colors are arranged in a matrix configuration on
the substrate. The emissive areas of the display pixels
differ among 1R, 1B, and 1G. Specifically, in the case of
Fig. 4, the emissive area of the green display pixel 1G is
provided as the smallest. Emissive regions 1R and 1B
of the other colors are formed with a larger area than that
of emissive region 1G. More specifically in this case: Area
of green emissive region 1G < area of red emissive region
1R < area of blue emissive region 1B.
[0052] The order in size of the areas of the green, red,
and blue emission regions 1G, 1R, and 1B is dependent
on the emission efficiency of the emissive materials of
the organic EL element 160. Therefore, the order in size
of the emission region areas is not fixed at the above-
mentioned green < red < blue, but is determined by the
emission efficiency of the emissive materials that are
used.
[0053] Figs. 6A and 6B respectively show examples
of a cross-sectional configuration of one display pixel of
the organic EL display apparatus relating to an exemplary
configuration not forming part of the invention and relat-
ing to the present invention along line B-B of Fig. 5. In
the present embodiment, one display pixel comprises the
organic EL element 160 of one of the assigned R, G, or
B, the first TFT 30 for receiving a data signal in accord-
ance with the gate signal on gate signal line 51, a holding
capacitor SC for holding the data signal supplied from
the data line 52 via the first TFT 30, and the second TFT
40 for supplying current via the power source line 53 to
the organic EL element 160 in accordance with the held
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data signal. It should be noted that since the cross-sec-
tional configurations of the first TFT 30 and the holding
capacitor SC along line A-A of Fig. 5 are the same as
those of the above-mentioned Fig. 2A, their descriptions
will be omitted. Furthermore, the configuration of the sec-
ond TFT 40 in Figs. 6A and 6B is the same as that of the
above-mentioned Fig. 2B.
[0054] The organic EL element 160 is configured by
forming an anode 161 connected to the source 43s of
the second TFT 40, a cathode 166 formed as a common
electrode on the substrate, and an emissive element lay-
er 165 using an organic compound between the two elec-
trodes. The emissive element layer 165 includes at least
an emissive layer, which can be formed in a single layer
or multiple layers, and as an example is shown configured
in the order from the anode: the hole transport layer 162,
the emissive layer 163, and the electron transport layer
164.
[0055] Furthermore, in the present embodiment, in or-
der to perform the display of colors by emitting lights of
R, G, and B at the display pixels arranged in a matrix
configuration on the substrate as shown in Fig. 4, different
materials, in particular, different materials for organic
compounds having an emissive function, are used in the
organic EL elements 160 for R, for G, and for B.
[0056] As an example, the organic EL element 160R
for R employs ITO for the anode 161, MTDATA (first hole
transport layer) and TPD (second hole transport layer)
for the hole transport layer 162, BeBq2 doped at 2% with
ZnPr for the emissive layer 163, and an MgIn alloy for
the cathode 166.
[0057] The organic EL element 160G for G employs
ITO for the anode 161, MTDATA (first hole transport lay-
er) and TPD (second hole transport layer) for the hole
transport layer 162, BeBq2 for the emissive layer 163,
and an MgIn alloy for the cathode 166.
[0058] The organic EL element 160B for B employs
ITO for the anode 161, MTDATA (first hole transport lay-
er) and TPD (second hole transport layer) for the hole
transport layer 162, 1AZM-Hex for the emissive layer
163, and an MgIn alloy for the cathode 166. Furthermore,
besides the above-mentioned materials for B, a combi-
nation of ITO (anode), MTDATA (first hole transport lay-
er), TPD (second hole transport layer), OXD-8 (emissive
layer), and MgIn (cathode) may also be used.
[0059] The above-mentioned compound abbrevia-
tions have the standard chemical names given below.
ZnPr: 5,10,15,20-tetraphenylporphyrinato zinc
MTDATA: 4,4’,4’’-tris(3-methylphenylphenylamino)
triphenylamine
TPD: N,N’-diphenyl-N,N’-di(3-methylphenyl)-1,1’-biphe-
nyl-4,4’-diamine
BeBq2: bis(10-hydroxybenzo[h]quinolinato)beryllium
1AZM-Hex: (N,N’-disalicylidene-1,6-hexanediaminato)
zinc
OXD-8: 3-bis[5-(p-dimethylaminophenyl)-1,3,4-oxadia-
zol-2-yl]benzene
[0060] When these materials are adopted as the R, G,

and B organic EL elements 160 (160R, 160G, 160B), the
emission efficiencies at the present result in element
160G > element 160R > element 160B. In the organic
EL element 160, the emission luminance exhibits a de-
pendency on the current (current density). Therefore, it
is sufficient to set the element emissive region areas (el-
ement sizes) as described above to region 1G < region
1R < region 1B so that each color has the same lumi-
nance when the same current is supplied to each display
pixel.
[0061] Described next are display pixel formation
methods for forming the emissive areas in the display
pixels at different optimum sizes for R, G, and B. Existing
methods include (i) changing the size of the area of the
anodes 161 of the organic EL elements for R, G, and B,
(ii) forming the anodes 161 with areas having identical
sizes, and then covering the end of anodes 161 with a
planarization insulating film 167 that is formed prior to
the emissive element layer so as to change the size of
the contact area between the anode and the emissive
element layer for R, G, and B.
[0062] The method of (i) for forming the display pixels
while changing the size of the anode areas will be de-
scribed first and further with reference to Fig. 7. Fig. 7
represents a mask for forming the anodes 161 of the
organic EL elements 160 for R, G, and B.
[0063] A mask 200A is used so that the emissive region
areas shown in Fig. 4 realize 1G < 1R < 1B, and openings
201 are formed in accordance with the size of the intend-
ed anode. The largest openings shown are the openings
201B for the anodes of the blue EL elements, which have
the lowest emission efficiency among the R, G, and B EL
elements, and the smallest openings are the openings
201G for the anodes of the green EL elements, which
have the highest emission efficiency. The openings hav-
ing a size between the sizes of openings 201B and 201G
are openings 201R for the anodes of the red EL elements,
which have an emission efficiency lower than that of the
green EL elements and higher than that of the blue EL
elements.
[0064] The method of (i) will be described hereinafter
in detail with reference to Fig. 6A. The process up until
forming the second TFT 40, forming the interlayer insu-
lating film 15 to cover the TFT 40, the power line 53 con-
nected to the drain 43d of the TFT 40, and the planari-
zation insulating film 17 to cover the entire surface of the
substrate, forming a contact hole in the region corre-
sponding to the source 43s of the TFT 40 so as to pen-
etrate the planarization insulating film 17 and the inter-
layer insulating film 15, and forming ITO into a transpar-
ent electrode (anode) through sputtering so as to cover
the contact hole and the entire surface of the planariza-
tion insulating film 17, is the same as for the configuration
shown in Fig. 2B described above.
[0065] After ITO is formed, resist is applied, and using
the mask 200A shown in the above-mentioned Fig. 7,
exposure and development are performed. The resist
pattern then remains only at the positions corresponding
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to the openings 201R, 201G, and 201 B, and using this
resist pattern as an etching mask, the ITO is etched with
a predetermined etchant. This causes ITO patterns to be
formed at the positions and sizes corresponding to the
openings 201R, 201G, and 201B of the mask 200A, re-
sulting in different sizes of the anodes 161 for R, G, and B.
[0066] After the anodes 161 of the organic EL elements
are formed at the respective display pixel regions, the
above-mentioned organic compound materials, which
differ for R, G, and B, are used next to form the emissive
element layer 165 for R, G, and B. For the organic EL
elements, the materials used in the emissive element
layer have a relatively high resistance and the emissive
region is limited to the region that is sandwiched between
the anode and cathode layers in the emissive element
layer. Therefore, the emissive element layer may be the
same as the anode formation region or larger than the
anode formation region. However, to prevent a short cir-
cuit at the anode end between the anode and cathode
formed on the emissive element layer, the emissive ele-
ment layer for R, G, and B in the exemplary configuration
shown in Fig. 6A are set to be larger than the respective
anode area so as to cover the anode. Of course, if another
countermeasure is adopted so that a short circuit does
not occur between the anode and cathode (for example,
forming the planarization insulating film 167 as shown in
Fig. 6B to be described later), it is not absolutely neces-
sary for the emissive element layer 165 to be larger than
the anode.
[0067] If a configuration is employed as described
above where the organic EL element for R is ITO, MT-
DATA, TPD, BeBq2+ZnPr2%, and MgIn, the organic EL
element for G is ITO, MTDATA, TPD, BeBq2, and MgIn,
and the organic EL element for B is either ITO, MTDATA,
TPD, 1AZM-Hex, and MgIn or ITO, MTDATA, TPD, OXD-
8, and MgIn, the same materials are used for R, G, and
B in the hole transport layers 162, which are composed
from the first and second hole transport layers, and when
forming the hole transport layers 162, the hole transport
layers 162 are formed on the corresponding anodes 161
and the entire surface of the planarization insulating film
17 regardless of distinction of R, G, and B as shown in
Fig. 6A.
[0068] Regarding the formation of the emissive layers
163 different emissive materials are used for R, G, and
B so that the emissive layers 163 for the various colors
are formed in sequence by changing the material. A mask
200L, as shown in Fig. 8, is used in the formation of the
emissive layers 163 for the various colors. The mask
200L employs a metal, such as tungsten (W), or a ma-
terial, such as silicon.
[0069] As shown in the same figure, the mask 200L
has openings 202 for forming the emissive layers on the
substrate of the same color, and the openings 202 are
provided so as to overlap with the anodes of the various
colors formed using the mask 200A shown in Fig. 7 by
shifting the position of the mask 200L. At this time, the
area of the emissive layers may be the same as the an-

odes, or larger than the anodes so as to cover the anodes,
and in the exemplary configuration, as shown in Fig. 6A,
is set to be larger than any of the anodes for R, G, and B.
[0070] For example, in the process of sputtering the
emissive layers for emitting blue light, the mask 200L is
aligned prior to sputtering so that the openings 202 of
the mask 200L are positioned at the regions where the
emissive layers for blue light are to be formed and in
contact over the hole transport layers 162. Thereafter,
the island-shaped blue emissive layers are formed cor-
responding to the openings 202 by sputtering the blue
emissive material.
[0071] For the sputtering of the red emissive layers,
the mask 200L is shifted horizontally so that the openings
202 in the mask 200L are positioned on the regions where
the red emissive layers are to be formed. In the same
manner, for the sputtering of the green emissive layers,
the openings in the mask 200L are positioned on the
regions where the green emissive layers are to be
formed. This procedure sequentially forms island-
shaped emissive layers having the same area size on
the hole transport layers 162 with different materials for
R, G, and B. This enables the emissive layers 163 to be
formed for the various colors.
[0072] After formation of the emissive layers 163, for
the EL element 160 requiring the electron transport layers
164, an electron transport material is sputtered on the
emissive layers 163 and the hole transport layers 162 to
form the electron transport layers 164.
[0073] The cathodes 166 are formed from the accu-
mulation of a magnesium indium alloy or the like through
sputtering so as to cover the emissive element layer ob-
tained from the above-mentioned process. Thus, this
yields a display apparatus employing organic EL ele-
ments having anodes of different area sizes for R, G, and
B and having element emissive areas of the desired sizes
for R, G, and B.
[0074] The method of (ii) for forming anodes of identi-
cal area sizes and forming different sizes of the contact
areas between anodes and emissive element layers with
the planarization insulating film formed between the an-
odes and emissive layers will be described next.
[0075] As shown in Fig. 6B, to prevent the emissive
element layer 165 provided on the anode 161 from dis-
connecting due to the step of the anode 161, the planari-
zation insulating film 167 covers the peripheral part of
the anode 161. In the embodiment of the present inven-
tion, the region actually emitting light, namely, the emis-
sive area, is in contact with the emissive element layer
165 and the anode 161, and the peripheral part of the
anode 161 covered by the planarization insulating film
167 is actually an area not emitting light.
[0076] Therefore, by varying for each color only the
area of the peripheral part of the anode 161 covered by
the planarization insulating film 167, the emissive area
of the display pixel of each color can be varied.
[0077] Varying the emissive area of the display pixel
of each color in this manner serves to extend the life of
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the EL elements.
[0078] In the above-mentioned embodiment, when the
emission efficiency is green > red > blue, an example
was described where the emissive area of the display
pixels was green < red < blue so that the size of the
emissive area for the various colors differed in this order.
However, an embodiment need not be limited to this ex-
ample. For example, with the emission efficiency at the
same green > red > blue, the emissive areas may be set
to green ≅ red < blue or to green < red ≅ blue.
[0079] In the organic EL element, which exhibits a ten-
dency toward accelerated deterioration at higher cur-
rents as described in the foregoing, when the lights of
the various colors are emitted at the same luminance by
supplying a larger current to the EL element emissive
layers of the display pixels having a low emission effi-
ciency than to the emissive layers for the other color, it
is possible to prevent a shortcoming in which the ele-
ments having a low emission efficiency selectively dete-
riorate. As a result, the life for the overall display appa-
ratus can be extended.
[0080] The following is given as an example of an area
ratio. For example, when the supply currents are identical
in the case where the luminance ratio of the green, red,
and blue lights that are emitted is 1:1:1, the emission
efficiency ratio becomes 10:3.8:1.8. The ratio of emissive
areas of the colors required to achieve a luminance of
"1" among all the colors is set to 1/10:1/3.8:1/1.8 = 1:2.6:
5.6.
[0081] Setting the emissive area ratio in this manner
enables the R, G, and B lights to be emitted at the same
luminance without a large current being supplied only to
the blue EL elements, which have the lowest emission
efficiency, thus enabling the life of the emissive layers to
be extended.
[0082] Another example of the area ratio will be de-
scribed next. This example takes into consideration the
prevention of deterioration of the organic EL elements of
a color for which the emission efficiency is low and the
control of white balance in a full-color display.
[0083] When a color display is performed using the
self-emissive organic EL elements for display pixels,
white is displayed by adding the emitted light from the
organic EL elements of the colors R, G, and B.
[0084] When the target white is expressed as chroma-
ticity coordinates (x,y: 0.31, 0, 32) of a reference white
light source (C light source) of the NTSC format, and
when the chromaticity of the R, G, and B colors of light
emitted by the respective organic EL elements is ex-
pressed by the coordinates shown at the top of fig 9, the
luminance required for R, G, and B to achieve a white
luminance of 100% is set, for example, at 25%:46%:29%.
Expressed as a luminance ratio, this becomes R:G:B =
0.54:1:0.63.
[0085] Furthermore, when the emission efficiency ratio
of the various colors of the organic EL elements is 10:
3.8:1.8 for green, red, and blue as described above, the
emissive area ratio becomes G:R:B = 1/10:0.54/3.8:

0.63/1.8 = 1:14.2:35 to achieve a G, R, and B luminance
ratio of G:R:B = 1:0.54:0.63.
[0086] In this manner, when the chromaticity of R, G,
and B and the chromaticity of the target white, as well as
the emission efficiency of the various colors are taken
into consideration and the emissive layers for R, G, and
B are set, for example, so that the area ratio of the emis-
sive regions assumes the above-mentioned values, a
white luminance of 100% can be achieved with the same
amount of current supplied to the organic EL elements
of the various display pixels.
[0087] Therefore, in an EL display apparatus in which
the area ratio has been determined by this method, the
luminance balance of the various colors is adjusted by
the emissive areas so that control of the white balance
is extremely simple and the need for supplying large cur-
rents only to the EL elements of a particular color is ob-
viated, thereby enabling the service life of the overall dis-
play apparatus to be extended.
[0088] If the materials to be used are different, the chro-
maticity coordinate values of the R, G, and B lights emit-
ted from the organic EL elements are also different. The
luminance ratio of R to G to B also changes accordingly,
and the emission efficiency values also change. The
emissive area ratio is determined accordingly and is
therefore not limited to the values given above.
[0089] Furthermore, in the present invention, when the
same current is respectively supplied to the R, G, and B
organic EL elements, the configuration is not limited to
having the emissive areas of the elements set so that
100% white is always achieved. For example, taking into
further consideration the characteristics of the driver cir-
cuit (not shown) for driving the display pixels, the emis-
sive areas of the R, G, and B organic EL elements can
be set so as to simplify the control of the white balance
for the overall apparatus and to prevent selective loading
on the elements with a low emission efficiency.
[0090] Furthermore, in the above-mentioned embodi-
ment, although the organic EL display apparatus was
described as an example, the present invention is not
limited to organic EL display apparatuses. Instead using
the organic EL elements as the emissive elements, an
inorganic EL display apparatus using inorganic EL ele-
ments or a vacuum fluorescent display (VFD) comprising
a fluorescent layer as the emissive layer between two
electrodes yields a similar effect as the organic EL display
apparatus.
[0091] The emissive area of a display pixel in the
present invention refers to the area of the region at which
the emissive element of the display pixel actually emits
light.
[0092] Namely, as shown in Fig. 6B, when the planari-
zation insulating film, provided to prevent the emissive
layer from creating a step and short circuiting with the
cathode caused by the step from the thickness of the
anode, covers the periphery of the anode, the anode and
emissive element layer are in direct contact and form the
area of the region actually emitting light.
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[0093] Furthermore, although an example was given
for the present embodiment in which the display pixels
were arranged in 4 rows by 7 columns, the present in-
vention is not limited to such a size and is applicable to
an arbitrary number of display pixels, such as VGA
(640x480), SVGA (800x600), XGA (1024x768), and SX-
GA (1280x1024).
[0094] Furthermore, although the display pixels as-
sumed the form of a square in the example (Fig. 4), the
present invention is not limited to such a form, and is
applicable to a rectangular shape or an "L" shape, or any
shape that does not hinder the emission of light from the
emissive layer.
[0095] Furthermore, although the arrangement of the
display pixels of various colors in the embodiment was
shown in a stripe layout, the same effect is also obtained
in a delta layout and a diagonal layout. Still furthermore,
although the TFTs were shown in a so-called bottom gate
configuration, the present invention is also applicable to
TFTs in a so-called top gate configuration.
[0096] While there has been described what are at
present considered to be preferred embodiments of the
invention, it will be understood that various modifications
may be made thereto.

Claims

1. An active matrix color display device (100), in which:

a display pixel having an emissive element is
disposed for each of various colors;
said emissive element is an organic electrolu-
minescence element (160) composed by form-
ing in sequence a first electrode (161), an emis-
sive element layer (165), and a second electrode
(166); and
the emissive element layer (165) includes an
emissive layer (163) using an organic com-
pound and a charge transport layer (162) formed
between the first electrode (161) and the emis-
sive layer (163), characterised in that:

the emissive element is separated by a
planarization insulating film (167) between
said first electrode (161) and said emissive
element layer (165) in the proximity of an
edge of said first electrode;
the charge transport layer (162) is formed
so as to cover the first electrode (161) and
the planarization insulating film (167), and
the emissive layer (163) is formed so as to
cover the first electrode (161) and to partial-
ly overlap the planarization insulating film
(167); and
the emissive area of the display pixel of any
one color, among the display pixels of var-
ious colors, is different in size from the emis-

sive area of the display pixel of another
color, through variation of the area of said
planarization insulating film (167) covering
the edge of the first electrode (161) between
pixels of different ones of said various
colors.

2. A color display device according to claim 1 wherein
the emissive area of said display pixel is set in ac-
cordance with the emission efficiency of said emis-
sive element disposed at said display pixel.

3. A color display device according to claim 2 wherein
the emissive area of a display pixel of said various
colors is respectively set larger for lower emission
efficiency of said emissive element disposed at said
display pixel.

4. A color display device according to claim 1 wherein
the emissive area of a display pixel of one color is
set larger than the emissive area of a display pixel
of another color having emissive element with emis-
sion efficiency higher than the emissive element dis-
posed at the display pixel of said one color.

5. A color display device according to claim 1 wherein
the emissive area of the display pixel having the
emissive element of a color with the highest emission
efficiency, among emissive elements respectively
emitting different colors of light for color display, is
set smaller than the emissive area of the display pixel
having the emissive element of another color.

6. A color display device according to claim 1 wherein
the emissive area of a display pixel of one color is
set smaller than the emissive area of a display pixel
of another color having emissive element with emis-
sion efficiency lower than the emissive element dis-
posed at the display pixel of said one color.

7. A color display device according to claim 1 wherein
the emissive area of the display pixel having the
emissive element of a color with the lowest emission
efficiency, among emissive elements respectively
emitting different colors of light for color display, is
set larger than the emissive area of the display pixel
having the emissive element of another color.

8. A color display device according to claim 1 wherein
the display pixel with the smallest emissive area is
the display pixel comprising the emissive element
for emitting green light, among colors red, green, and
blue.

9. A color display device according to claim 1 wherein
the display pixel with the largest emission area is:

the display pixel comprising the emissive ele-
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ment for emitting either red or blue light, among
colors red, green, and blue; or
the display pixel comprising the emissive ele-
ment for emitting red light and the display pixel
comprising the emissive element for emitting
blue light.

10. A color display device according to claim 1, wherein
the emissive area of said display pixel is set for every
color in accordance with:

the emission efficiency of said emissive element
disposed at said display pixel;
the chromaticity of each color emitted by respec-
tive emissive element; and
the chromaticity of target display white of the
display device.

11. A color display device according to claim 1,
wherein the emissive area of said display pixel for
red, for green, and for blue is set on the basis of:

the emission efficiency of the emissive element
of each display pixel; and
a luminance ratio of red to green to blue in ac-
cordance with each chromaticity of red, green,
and blue emitted by respective emissive ele-
ment of the display pixel, and with the chroma-
ticity of target display white of the display device.

12. A color display device as in any one of claims 1 to
11 wherein said insulating film (167), in the proximity
of the edge of said first electrode (161), is decreased
in thickness toward the center of said first electrode
(161).

13. A color display device according to any one of claims
1 to 12, wherein
the emissive element layer further includes a charge
transport layer (164) between the emissive layer
(163) and the second electrode (166), and
the charge transport layer formed between the sec-
ond electrode (166) and the emissive layer (163) is
formed so as to cover the emissive layer and the
charge transport layer (162) formed between the first
electrode (161) and the emissive layer (163).

14. A color display device according to any preceding
claim, wherein pixels having different emissive areas
are formed by varying for each color only the area
of the peripheral part of the first electrode covered
by the insulating layer.

Patentansprüche

1. Aktivmatrix-Farbanzeigevorrichtung (100), in wel-
cher:

ein Anzeigepixel mit einem Emissions- bzw.
Aussendeelement für jede von verschiedenen
Farben angeordnet ist;
das Emissions- bzw. Aussendeelement ein or-
ganisches Elektrolumineszenz-Element (160)
ist, welches sich durch Ausbildung der Reihe
nach einer ersten Elektrode (161), einer Emis-
sionselement-Schicht (165) und einer zweiten
Elektrode (166) zusammensetzt; und
die Emissionselement-Schicht (165) eine Emis-
sionsschicht (163) aufweist, welche eine orga-
nische Verbindung und eine zwischen der er-
sten Elektrode (161) und der Emissionsschicht
(163) ausgebildete Ladungstransportschicht
(162) verwendet, dadurch gekennzeichnet,
dass:

das Emissionselement durch eine Planari-
sierungs-Isolationsschicht (167) zwischen
der ersten Elektrode (161) und der Emissi-
onselement-Schicht (165) nahe einer Kante
der ersten Elektrode getrennt ist;
die Ladungstransportschicht (162) derart
ausgebildet ist, dass sie die erste Elektrode
(161) und die Planarisierungs-Isolations-
schicht (167) bedeckt, und die Emissions-
schicht (163) derart ausgebildet ist, dass sie
die erste Elektrode (161) bedeckt und die
Planarisierungs-Isolationsschicht (167)
teilweise überlappt; und
der Emissionsbereich des Anzeigepixels ei-
ner bestimmten Farbe unter den Anzeige-
pixeln verschiedener Farben sich in Größe
von dem Emissionsbereich des Anzeigepi-
xels einer anderen Farbe unterscheidet, in-
dem der Bereich der Planarisierungs-Isola-
tionsschicht (167), welche die Kante der er-
sten Elektrode (161) zwischen Pixeln unter-
schiedlicher Farben der vielen Farben be-
deckt, variiert wird.

2. Farbanzeigevorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass der Emissionsbereich des
Anzeigepixels gemäß der Emissionseffizienz bzw.
-leistung des an diesem Anzeigepixel angeordneten
Emissionselements eingestellt wird.

3. Farbanzeigevorrichtung nach Anspruch 2, dadurch
gekennzeichnet, dass der Emissionsbereich eines
Anzeigepixels der verschiedenen bzw. vielen Far-
ben bei niedrigerer Emissionseffizienz des an dem
Anzeigepixel angeordneten Emissionselements
entsprechend größer eingestellt wird.

4. Farbanzeigevorrichtung nach Anspruch 1, dadurch
gekenntzeichnet, dass der Emissionsbereich eines
Anzeigepixels einer bestimmten Farbe größer ein-
gestellt wird als der Emissionsbereich eines Anzei-
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gepixels einer anderen Farbe, welches ein Emissi-
onselement mit einer Emissionseffizienz aufweist,
welche höher ist als die des an dem Anzeigepixel
dieser einen bestimmten Farbe angeordneten Emis-
sionselements.

5. Farbanzeigevorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass der Emissionsbereich des
Anzeigeplxels, welches das Emissionselement ei-
ner Farbe mit der höchsten Emissionseffizienz unter
Emissionselementen, welche jeweils verschiedene
Farben von Licht zur Farbanzeige aussenden bzw.
emittieren, aufweist, kleiner eingestellt wird als der
Emissionsbereich des Anzeigepixels, welches das
Emissionselement einer anderen Farbe aufweist.

6. Farbanzeigevorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass der Emissionsbereich eines
Anzeigepixels einer bestimmten Farbe kleiner ein-
gestellt wird als der Emissionsbereich eines Anzei-
gepixels einer anderen Farbe, welches ein Emissi-
onselement mit einer Emissionseffizienz aufweist,
welche geringer ist als die des an dem Anzeigepixel
dieser einen bestimmten Farbe angeordneten Emis-
sionselements.

7. Farbanzeigevorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass der Emissionsbereich des
Anzeigepixels, welches das Emissionselement ei-
ner Farbe mit der niedrigsten Emissionseffizienz un-
ter den Emissionselementen, welche jeweils unter-
schiedliche Farben von Licht zur Farbanzeige aus-
senden bzw. emittieren, aufweist, größer eingestellt
wird als der Emissionsbereich des Anzeigepixels,
welches das Emissionselement einer anderen Farbe
aufweist.

8. Farbanzeigevorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass das Anzeigepixel mit dem
kleinsten Emissionsbereich das Anzeigepixel ist,
welches das Emissionselement zur Emission von
Grünlicht unter den Farben Rot, Grün und Blau auf-
weist.

9. Farbanzeigevorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass es sich bei dem Anzelge-
plxel mit dem größten Emissionsbereich um folgen-
des Anzelgeplxel handelt:

das Anzeigepixel, welches das Emissionsele-
ment zur Emission von entweder Rotlicht oder
Blaulicht unter den Farben Rot, Grün und Blau
aufweist; oder
das Anzeigepixel, welches das Emissionsele-
ment zur Emission von Rotlicht aufweist, und
das Anzeigepixel, welches das Emissionsele-
ment zur Emission von Blaulicht aufweist.

10. Farbanzeigevorrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass der Emissionsbereich des
Anzeigepixels für jede Farbe gemäß folgender Pa-
rameter eingestellt wird:

der Emissionseffizienz des an diesem Anzeige-
pixel angeordneten Emissionselements;
der Chromatizität bzw. dem Farbwert einer je-
den von dem jeweiligen Emissionselement emit-
tierten Farbe; und
der Chromatizität bzw. dem Farbwert der Ziel-
anzeige weiß der Anzeigevorrichtung.

11. Farbanzeigevorrichtung nach Anspruch 1,
dadurch gekennzeichnet, dass der Emissionsbe-
reich des Anzeigepixels für Rot, für Grün und für Blau
auf folgender Basis eingestellt wird:

der Emissionseffizienz des Emissionselements
eines jeden Anzeigepixels; und
eines Luminanz- bzw. Leuchtdichteverhältnis-
ses von Rot zu Grün zu Blau entsprechend der
jeweiligen Chromatizität bzw. dem Farbwert von
Rot, Grün und Blau, welche Farben von dem
jeweiligen Emissionselement des Anzeigepi-
xels emittiert werden, und entsprechend der
Chromatizität bzw. dem Farbwert der Zielanzei-
ge weiß der Anzeigevorrichtung.

12. Farbanzeigevorrichtung nach einem der Ansprüche
1 bis 11, dadurch gekennzeichnet, dass die Dicke
der Isolationsschicht (167) nahe der Kante der er-
sten Elektrode (161) zur Mitte der ersten Elektrode
(161) hin abnimmt.

13. Farbanzeigevorrichtung nach einem der Ansprüche
1 bis 12, dadurch gekennzeichnet, dass
die Emissionselement-Schicht des Weiteren eine
Ladungstransportschicht (164) zwischen der Emis-
sionsschicht (163) und der zweiten Elektrode (166)
aufweist; und
die zwischen der zweiten Elektrode (166) und der
Emissionsschicht (163) gebildete Ladungstrans-
portschicht derart ausgebildet ist, dass sie die Emis-
sionsschicht und die zwischen der ersten Elektrode
(161) und der Emissionsschicht (163) gebildete La-
dungstransportschicht (162) bedeckt.

14. Farbanzeigevorrichtung nach einem der vorherge-
henden Ansprüche, dadurch gekennzeichnet,
dass Pixel mit unterschiedlichen Emissionsberei-
chen gebildet werden, indem für jede Farbe nur der
Bereich des peripheren Teils der ersten Elektrode,
welche von der Isolationsschicht bedeckt ist, variiert
wird.

19 20 



EP 1 032 045 B1

12

5

10

15

20

25

30

35

40

45

50

55

Revendications

1. Dispositif d’affichage couleur à matrice active (100),
dans lequel:

un pixel d’affichage ayant un élément émetteur
est disposé pour chacune de diverses couleurs;
ledit élément émetteur est un élément d’électro-
luminescence organique (160) composé en for-
mant en séquence une première électrode
(161), une couche d’éléments émetteur (165) et
une deuxième électrode (166); et
la couche d’éléments émetteur (165) comprend
une couche émettrice (163) utilisant un compo-
sé organique et une couche de transport de
charge (162) formée entre la première électrode
(161) et la couche émettrice (163), caractérisé
en ce que:

l’élément émetteur est séparé par un film
isolant de planarisation (167) entre ladite
première électrode (161) et ladite couche
d’éléments émetteur (165) au voisinage
d’un bord de ladite première électrode;
la couche de transport de charge (162) est
formée pour couvrir la première électrode
(161) et le film isolant de planarisation (167),
et la couche émettrice (163) est formée pour
couvrir la première électrode (161) et pour
chevaucher partiellement le film isolant de
planarisation (167); et
la zone émettrice du pixel d’affichage d’une
couleur quelconque, parmi les pixels d’affi-
chage de diverses couleurs, est différente
en taille de la zone émettrice du pixel d’af-
fichage d’une autre couleur, par une varia-
tion de la zone dudit film isolant de planari-
sation (167) couvrant le bord de la première
électrode (161) entre des pixels de différen-
tes couleurs parmi lesdites diverses cou-
leurs.

2. Dispositif d’affichage couleur selon la revendication
1, dans lequel la zone d’émission dudit pixel d’affi-
chage est réglée en accord avec l’efficacité d’émis-
sion dudit élément émetteur disposé audit pixel d’af-
fichage.

3. Dispositif d’affichage couleur selon la revendication
2, dans lequel la zone d’émission d’un pixel d’affi-
chage des diverses couleurs précitées est respecti-
vement réglée pour être plus grande pour une effi-
cacité d’émission inférieure dudit élément émetteur
disposé audit pixel d’affichage.

4. Dispositif d’affichage couleur selon la revendication
1, dans lequel la zone d’émission d’un pixel d’affi-
chage d’une couleur est réglée pour être plus grande

que la zone d’émission d’un pixel d’affichage d’une
autre couleur ayant un élément d’émission avec une
efficacité d’émission plus élevée que l’élément émet-
teur disposé au pixel d’affichage de ladite couleur
précitée.

5. Dispositif d’affichage couleur selon la revendication
1, dans lequel la zone d’émission du pixel d’affichage
ayant l’élément émetteur d’une couleur avec l’effica-
cité d’émission la plus élevée, parmi les éléments
émetteurs émettant respectivement différentes cou-
leurs de lumière pour l’affichage couleur, est réglée
pour être plus petite que la zone d’émission du pixel
d’affichage ayant l’élément émetteur d’une autre
couleur.

6. Dispositif d’affichage couleur selon la revendication
1, où la zone d’émission d’un pixel d’affichage d’une
couleur est réglée pour être plus petite que la zone
d’émission d’un pixel d’affichage d’une autre couleur
ayant un élément émetteur avec une efficacité
d’émission plus basse que l’élément émetteur dis-
posé au pixel d’affichage de ladite couleur précitée.

7. Dispositif d’affichage couleur selon la revendication
1, dans lequel la zone d’émission du pixel d’affichage
ayant l’élément émetteur d’une couleur avec l’effica-
cité d’émission la plus basse, parmi les éléments
d’émission émettant respectivement différentes
couleurs de lumière pour l’affichage couleur, est ré-
glée pour être plus grande que la zone d’émission
du pixel d’affichage ayant l’élément émetteur d’une
autre couleur.

8. Dispositif d’affichage couleur selon la revendication
1, dans lequel le pixel d’affichage avec la zone
d’émission la plus petite est le pixel d’affichage com-
prenant l’élément émetteur pour émettre la lumière
verte, parmi les couleurs rouge, verte et bleue.

9. Dispositif d’affichage couleur selon la revendication
1, dans lequel le pixel d’affichage avec la zone
d’émission la plus grande est:

le pixel d’affichage comprenant l’élément émet-
teur pour émettre soit de la lumière rouge soit
de la lumière bleue, parmi les couleurs rouge,
verte et bleue,
le pixel d’affichage comprenant l’élément émet-
teur pour émettre la lumière rouge et le pixel
d’affichage comprenant l’élément d’émetteur
pour émettre la lumière bleue.

10. Dispositif d’affichage couleur selon la revendication
1, dans lequel la zone d’émission dudit pixel d’affi-
chage est réglée pour chaque couleur en accord
avec:
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l’efficacité d’émission dudit élément émetteur
disposé audit pixel d’affichage;
la chromaticité de chaque couleur émise par
l’élément émetteur respectif; et
la chromaticité de l’affichage cible blanc du dis-
positif d’affichage.

11. Dispositif d’affichage couleur selon la revendication
1, dans lequel la zone d’émission dudit pixel d’affi-
chage pour le rouge, pour le vert et pour le bleu est
réglée sur la base de:

l’efficacité d’émission de l’élément émetteur de
chaque pixel d’affichage; et
un rapport de luminance de rouge à vert ou bleu
en accord avec chaque chromaticité de rouge,
vert et bleu émis par l’élément émetteur respectif
du pixel d’affichage, et avec la chromaticité du
blanc d’affichage cible du dispositif d’affichage.

12. Dispositif d’affichage couleur selon l’une quelconque
des revendications 1 à 11, dans lequel ledit film iso-
lant (167), au voisinage du bord de ladite première
électrode (161), est réduit en épaisseur vers le cen-
tre de ladite première électrode (161).

13. Dispositif d’affichage couleur selon l’une quelconque
des revendications 1 à 12, dans lequel la couche
d’éléments d’émission comprend en outre une cou-
che de transport de charge (164) entre la couche
d’émission (163) et la deuxième électrode (166), et
la couche de transport de charge formée entre la
deuxième électrode (166) et la couche d’émission
(163) est formée de manière à couvrir la couche
d’émission et la couche de transport de charge (162)
formée entre la première électrode (161) et la couche
d’émission (163).

14. Dispositif d’affichage couleur selon l’une quelconque
des revendications précédentes, dans lequel des
pixels ayant des zones d’émission différentes sont
formés en faisant varier pour chaque couleur seule-
ment la zone de la partie périphérique de la première
électrode couverte par la couche d’isolation.
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