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Description
Technical Field

[0001] The presentinvention relates to display devices
that use organic EL (Electro-Luminescence), and more
particularly, is applied to a bottom emission type, active
matrix organic EL panel.

Background Art

[0002] Inrecentyears,organic EL displays thatemploy
an organic EL system in which carriers are injected into
an organic solid from an electrode to emit light from a flat
surface have actively been developed as light-emitting
type displays. The organic EL displays can be divided
into passive matrix type and active matrix type, for ex-
ample, depending on how the displays are driven. The
former type display allows pixels arranged in a matrix to
emit light by line-at-a-time driving method. The latter type
has a switching element for each of pixels arranged in a
matrix and the switching elements are controlled to drive
the pixels so that they emit light individually.

[0003] According to the driving method by the active
matrix type organic EL display, the switching circuits con-
trol light emission of the pixels on a pixel basis, and there-
fore the display has attracted attention particularly as an
optimum display for moving picture. There are bottom
emission type displays that extract emitted light toward
the glass substrate and the top emission type displays
that extract emitted light to the opposite side to the glass
substrate.

[0004] A bottom emission type, active matrix organic
EL panel is provided with a switching circuit on a pixel
basis, and light is emitted toward the glass substrate.
Therefore, the part of the switching circuits that occupies
half the area of the pixel inevitably becomes a non-light
emitting region. In addition, three light emitting regions
for three colors R (red), G (green), and B (blue) that are
necessary for full color display are produced by coloring
the organic EL light emitting layer discretely correspond-
ing to the colors. Therefore, a registration margin (dm)
for discrete coloring between adjacent light emitting re-
gions in different colors is necessary, and this dm portion
constitutes a non-light emitting region.

[0005] Inaconventionaldisplay, the three light emitting
regions for R, G, and B and the switching circuit portions
are arranged continuously based on the colors (see Fig.
4 for the arrangement in the horizontal (X-) direction). As
the registration margin (dm) depends on the registration
precision by the pixel film deposition device and the
processing precision of the pattering mask, how much
the registration margin (dm) can be reduced is limited,
and the minimum value for the margin dm is generally
20 pm (corresponding to =10 wm). In this case, the width
of each light emitting region is smaller as the resolution
increases. However, the minimum value for dm is fixed,
and therefore the ratio of dm occupied in the pixel in-
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creases, which lowers the ratio of the light emitting re-
gions (aperture ratio) if higher resolution is to be
achieved. With a smaller aperture ratio, the luminance is
lowered, and therefore the amount of current that con-
tributes to the light emission should be increased to keep
the luminance in a necessary level. This gives rise to
increase in power consumption.

[0006] EP 1 006 588 A2 discloses a display device
having an active matrix organic panel comprising an or-
ganic light emitting layer provided between electrodes
where the light emitting regions are disposed in a zigzag
manner and kept from contacting each other.

[0007] The present invention was devised in view of
the above described problems, and it is an object of the
present invention to provide a display device having a
bottom emission type, active matrix organic EL panel that
efficiently secures a sufficient aperture ratio, has pixel
arrangement in which the aperture ratio is hardly a trade
off for higher resolution, and can operate with reduced
power consumption for obtaining necessary luminance
and contribute to downsizing of the driving circuit and the
device as a whole, and a manufacturing method that al-
lows the configuration of such a display device to be read-
ily provided with reliability.

Summary of the Invention

[0008] A display device according to the invention in-
cludes an active matrix organic EL panel having first and
second electrodes provided on a substrate and an or-
ganic EL light emitting layer provided between the first
and second electrodes. The organic EL light emitting lay-
er includes a light emitting region, a plurality of the light
emitting regions are arranged in a zigzag manner, and
adjacent ones of the light emitting regions are kept from
contacting each other wherein three kinds of said light
emitting regions corresponding to R, G, and B and three
switching circuits corresponding to the three kinds of said
light emitting regions are arranged in a matrix, and in six
segments arranged in two rows and three columns, said
light emitting regions are arranged in three of said seg-
ments positioned in a zigzag manner and said three
switching circuits are arranged in the three remaining
segments.

[0009] By a method of manufacturing a display device
according to the invention, a display device is produced
that includes an active matrix organic EL panel having
first and second electrodes provided on a substrate and
an organic EL light emitting layer provided between the
first and second electrodes. The organic EL light emitting
layer includes a light emitting region. At the time of form-
ing a plurality of the light emitting regions, the organic EL
light emitting layers corresponding to the respective light
emitting regions are formed by mask vapor deposition
so that they are arranged in a zigzag manner and adja-
cent ones of the light emitting regions are kept from con-
tacting each other, wherein three kinds of said light emit-
ting regions corresponding to R, G, and B and three
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switching circuits corresponding to the three kinds of said
light emitting regions are arranged in a matrix, and in six
segments arranged in two rows and three columns, said
light emitting regions are arranged in three of said seg-
ments positioned in a zigzag manner and said three
switching circuits are arranged in the three remaining
segments.

Brief Description of the Drawings

[0010]

Fig. 1 is a schematic sectional view of an organic EL
layer in an organic EL display according to an em-
bodiment of the invention.

Fig. 2 is a schematic plan view of an organic EL light
emitting layer, a main part of the organic EL display
according to the embodiment, showing its surface
as being enlarged.

Fig. 3 is a schematic plan view of the pixel unit in
Fig. 2 as being enlarged.

Fig. 4 is a schematic plan view of an example of pixel
arrangement in a conventional bottom emission
type, active matrix organic EL display.

Fig. 5 is a graph showing a result of examining the
relation between increase in the pixel resolution and
the aperture ratio in comparison with the convention-
al example (comparative example).

Figs. 6A to 6G are schematic sectional views show-
ing main steps in the process of manufacturing the
organic EL display according to the embodiment in
the order of the steps.

Fig. 7 is a schematic plan view of an organic EL light
emitting layer, a main part of an organic EL display
according to Modification 1, showing its surface as
being enlarged.

Fig. 8 is a schematic plan view of an organic EL light
emitting layer, a main part of an organic EL display

according to Modification 2.

Detailed Description of the Preferred Embodiments

[0011] Hereinafter, specific embodiments of the inven-
tion will be described in detail with reference to the ac-
companying drawings.

[0012] Now, a preferred embodiment of the invention
will be described in detail with reference to the accom-
panying drawings. The embodiment is mainly directed to
a display device including a bottom emission type, active
matrix organic EL panel (bottom emission type, active
matrix organic EL display).
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- Specific Configuration of Organic EL Display -

[0013] Fig. 1is a schematic sectional view of the con-
figuration of the panel of the organic EL display according
to the embodiment, Fig. 2 is a schematic plan view of an
organic EL light emitting layer, a main component of the
organic EL display according to the embodiment, show-
ing its surface as being enlarged, and Fig. 3 is a sche-
matic plan view of pixels in Fig. 2 as being enlarged.
Here, Fig. 1 shows a section taken along the line |-’ in
Fig. 3.

[0014] As shown in Fig. 1, the organic EL display in-
cludes a TFT (Thin Film Transistor) element 12 as a
switching circuit that controls light emission, for example,
on a glass substrate 1 as a transparent substrate. The
TFT element 12 and the interconnection lines are pro-
tected and insulated by a flattening film 10 that forms a
flat surface on which an organic EL element is to be
stacked. A plurality of first electrodes 2 made of a material
containing, for example, an indium tin oxide (ITO) alloy
as transparent electrodes, a plurality of organic EL layers
3 corresponding to the respective first electrodes 2, and
a second electrode 4 made of a material containing alu-
minum or the like and covering the entire surface are
stacked on the flat surface. The organic EL layers 3 are
held between the associated first electrodes 2 and the
second electrode 4, and the fist electrode 2 and the TFT
element 12 are connected by a through hole provided at
part of the flattening film 10. In this case, the area of the
organic EL layer 3 is formed to be larger than the area
of the first electrode 2. At the time of driving, light is emit-
ted from the organic EL layer 3 through the first electrode
2 and the glass substrate 1.

[0015] As shown in Fig. 2, a plurality of pixels 21 are
arranged in a matrix, and the pixels 21 each include a
plurality of light emitting regions 11R, 11G, and 11B cor-
respondingtoR, G, and B, and a plurality of TFT elements
12 provided corresponding to the light emitting regions
and serving as switching circuits that control light emis-
sion from the respective light emitting regions. Here, the
overlapping parts between the first electrodes 2 and the
organic EL layers 3 are the light emitting regions 11R,
11G, and 11B. The light emitting regions 11R, 11G, and
11B are arranged in a zigzag manner, and non-light emit-
ting regions 13 provided at corners of the light emitting
regions prevent adjacent ones among the light emitting
regions 11R, 11G, and 11B from contacting each other.
One pixel 21 is in the shape of a regular square of P X
P. The pixels 21 are each divided in two in the vertical
direction and three in the horizontal direction into six seg-
ments 22a to 22c¢ and 23a to 23c. The light emitting re-
gions 11R, 11G, and 11B are provided in the three zig-
zagged segments 22a to 22¢, and the TFT elements 12
are in the remaining three segments 23a to 23c. Herein,
the light emitting regions in the same color are aligned
in the vertical direction (Y-direction) with each TFT ele-
ment 12 interposed therebetween.

[0016] Now, as a comparative example to the embod-
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iment, pixel arrangement in a conventional bottom emis-
sion type, active matrix organic EL display is shown in
Fig. 4.

[0017] As can be seen, in the conventional example,
the light emitting regions 101R, 101G, and 101B consti-
tuting the pixel 111 are aligned in the horizontal direction
(X-direction), and therefore adjacent light emitting re-
gions are separated by the non-light emitting regions 103
provided at vertical sides of the light emitting regions and
the TFT elements 102. Therefore, how much the area of
the non-light emitting regions 103 can be reduced is nec-
essarily limited.

[0018] In comparison, according to the embodiment,
the light emitting regions 11R, 11G, and 11B are provided
with notches, in C-chamfer shape in this example (though
they may be rounded), as the non-light emitting regions
13 at their respective four corners. The non-light emitting
regions 13 and the TFT circuits 12 keep adjacent light
emitting regions from contacting one another. The non-
light emitting regions 13 formed at the corners of the light
emitting regions occupy only an extremely small area,
and the aperture ratio can be improved significantly over
that of the example in Fig. 4.

[0019] Based on this pixel arrangement, a size for a
resolution of 160 ppi will be described with reference to
Fig. 3. It is understood that the size is simply by way of
example and the invention is not limited thereto.

[0020] When the resolution is 160 ppi, P = 159 pum,
and therefore the regions occupied by the colors R, G,
and B are each 159 pm X 53 pm, half the area, 79.5 pum
X 53 umis the area occupied by a TFT element 12, and
the remaining 79.5 um X 53 um is the area occupied by
each light emitting region. So-called C-chamfers are pro-
vided as non-light emitting regions 13 at the corners of
the light emitting regions in order to secure registration
margins necessary for discrete coloring in three colors
and a space for various interconnection lines for switch-
ing circuits. The registration margin dm necessary for
discrete coloring is 20 pm (= 5 pm for the registration
margin by the pixel film deposition device plus = 5 um
for the processing precision for the R, G, and B patterning
mask). The necessary interconnection lines include a da-
taline 31, a scanning line 32, a power supply line 33, and
a storage capacitor line 34, and these lines each have a
width in the range of from 5 pm to 15 um. The data line
31 is provided in the Y-direction, and the scanning line
32, the power supply line 33, and the storage capacitor
line 34 are provided in the X-direction. These intercon-
nectionlinesinthe TFT element 12 are formed in different
layers formed as multiple film layers and connected with
each other by a through hole 35 provided in interlayer
insulating films. Therefore, a chamfer of C15 p.m provid-
ed at the corner of each light emitting region allows the
registration margin and the space for the interconnection
lines to be secured.

[0021] In order to form the light emitting regions, the
first electrode 2 as the transparent electrode on the glass
substrate has a rectangular shape of 79.5 pm X 53 pm,
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and each corneris chamfered by C15 um. Consequently,
the segment for each color has an area of 159 pm X 53
wm = 8427 um?2, while the area of the effective light emit-
ting region is 79.5 um X 53 um - C15 pm X 4 = 3763.5
wm2, The aperture ratio is (3763.5/8427) X 100 =44.7%.
[0022] In contrast, in the comparative example of Fig.
4, the segment width of each of the R, G, and B light
emitting regions is P/3 relative to the pixel pitch P, and if
the registration margin dm for discrete coloring is se-
cured, the width of the light emitting region is P/3 - dm.
If the lower limit for the registration margin dm for discrete
coloring is applied to design higher resolution arrange-
ment, the ratio of reduction in the width of the light emitting
region by dm increases as the pitch P is reduced, and
the aperture ratio is reduced.

[0023] When,forexample, P =318 um (foraresolution
of 80 ppi), and dm = 20 pm, the size of the light emitting
region L X W =159 um X 86 um, and the aperture ratio
is 40.6%. When P = 159 um (for a resolution of 160 ppi),
and dm =20 pm, L X W =79.5 um X 33 pm and the
aperture ratio is 31.1%. This means that the aperture
ratio is greatly reduced by the registration margin dm if
higher resolution is to be obtained.

[0024] The organic EL display according to the em-
bodiment having the above-described configuration was
compared to the conventional example (the comparative
example described above) regarding the relation be-
tween increase in the pixel resolution and the aperture
ratio. The resultis given in Fig. 5. As can be seen, when
the registration margin dm necessary for discrete color-
ing is 20 wm, the aperture ratio in the configuration ac-
cording to the presentembodiment s significantly greater
than that of the conventional example regardless of the
value of the resolution. It has been found that the config-
uration according to the embodiment considerably, ef-
fectively improves the aperture ratio in the bottom emis-
sion type, active matrix organic EL panel.

[0025] In this way, the present embodiment can im-
prove the aperture ratio by 13.6% over the comparative
example. Therefore, according to the embodiment, a dis-
play having a bottom emission type, active matrix organic
EL panel that efficiently secures a sufficient aperture ra-
tio, has pixel arrangement in which the aperture ratio is
hardly a trade off for higher resolution, and can operate
with reduced power consumption for obtaining necessary
luminance and contribute to downsizing of the driving
circuit and the device as a whole can be provided.

- Specific Example of Method of Manufacturing Organic
EL Display -

[0026] Figs. 6A to 6G are schematic sectional views
showing main steps in the process of manufacturing the
organic EL display according to the embodiment in the
order of the steps. In Figs. 6A to 6G, the left side on the
surface of the sheet corresponds to a section taken along
the line II-1I' in Fig. 3, and the right side corresponds to
a section taken along line llI-11I" in Fig. 3.
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[0027] Now, as shown in Fig. 6A, on the surface of, for
example, a glass substrate 1 as a transparent substrate,
a TFT element 12 serving as a switching circuit, and var-
ious interconnection lines such as a data line 31, a scan-
ning line 32, a power supply line 33, and a storage ca-
pacitor line 34 are formed, and then a flattening film 10
made of a transparent resin is formed to cover them.
Here, the TFT elements 12 are formed in the parts cor-
responding to the segments 23a to 23c of the pixel 21
as described above.

[0028] Then, as shown in Fig. 6B, a film of an indium
tin oxide (ITO) alloy as a transparent electrode is depos-
ited at the effective light emitting portion described above,
and thus first electrodes 2 are formed.

[0029] Then, light emitting regions 11R, 11G, and 11B
forming the pixels 21 are sequentially formed.

[0030] More specifically, as shown in Fig. 6C, a vapor
deposition mask 5 with an opening 5a corresponding to
a region to form a light emitting region is used. The vapor
deposition mask 5 is placed on the surface of the glass
substrate 1 so that the opening 5a is placed only in the
position of the organic EL layer 3 corresponding to the
light emitting region 11R, and the organic EL layer 3 cor-
responding to the light emitting region 11R is formed in
the segment 22a by vapor deposition. At the time, the
first electrode 2 is completely covered with the organic
EL layer 3 for the light emitting region 11R, and the or-
ganic EL layer 3 does not overlap the first electrodes 2
for the other colors.

[0031] Then, as shown in Fig. 6D, using the same va-
por deposition mask 5, the mask 5 is moved and placed
on the surface of the glass substrate 1 so that the opening
5a is placed only in the position to form an organic EL
layer 3 corresponding to the light emitting region 11G
and the organic EL layer 3 corresponding to the light emit-
ting region 11G is formed in the segment 22b by vapor
deposition. At the time, the first electrode 2 is completely
covered with the organic EL layer 3 for the light emitting
region 11G, and the organic EL layer 3 does not overlap
the first electrodes 2 for the other colors.

[0032] Then, as shown in Fig. 6E, using the same va-
por deposition mask 5, the mask 5 is moved and placed
on the surface of the glass substrate 1 so that the opening
5a is placed only in the position to form the organic EL
layer 3 corresponding to the light emitting region 11B and
the organic EL layer 3 corresponding to the light emitting
region 11B is formed in the segment 22c by vapor dep-
osition. At the time, the first electrode 2 is completely
covered with the organic EL layer 3 for the light emitting
region 11B, and the organic EL layer 3 does not overlap
the first electrodes 2 for the other colors.

[0033] In this way, through the process steps in Figs.
6C to 6E, C-chamfer shaped (or rounded) non-light emit-
ting regions 13 are formed at the four corners of the light
emitting regions 11R, 11G, and 11B. These non-light
emitting regions 13 as well as the segments 23a to 23c
for the TFT elements 12 are non-light emitting regions,
the organic EL layers 3 are formed so that adjacent light
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emitting regions are kept from contacting one another in
a pixel 21 and a plurality of such pixels 21 are provided
in a matrix. The organic EL layers 3 corresponding to the
lightemitting regions 11R, 11G, and 11B are each formed
to have an area greater than the corresponding first elec-
trode 2 and cover the same, so that the registration mar-
gins for forming the light emitting regions can be secured.
In addition, the TFT element region can be used for se-
curing the registration margin necessary for achieving
higher resolution. In this way, the aperture ratio can be
improved.

[0034] The light emitting regions for the same colors
are aligned with each TFT element 12 interposed there-
between so that the light emitting regions 11R, 11G, and
11B are evenly provided in a plane without contacting
one another.

[0035] Then, as shown in Fig. 6F, a vapor deposition
mask 6 with openings 6a to expose all the light emitting
regions is used and placed on the surface of the glass
substrate 1, and an aluminum alloy film is deposited by
vapor deposition, thereby forming a second electrode 4
to cover all the light emitting regions.

[0036] As shown in Fig. 6G, a plate 7 made of glass
or the like that prevents moisture penetration is adhe-
sively fixed, for example, with an adhesive 8 to cover the
second electrode 4, so that the organic EL layers 3 are
prevented from deteriorating by moisture and the like.
Various conductive members formed on the glass sub-
strate 1 are connected to a driving circuit (not shown)
through the interconnection line 9 of an FPC (Flexible
Printed Circuit).

[0037] Then, after various post-processing steps, a
bottom emission type, active matrix organic EL display,
for example, with a resolution of 160 ppi and an aperture
ratio of 44.7% is produced.

[0038] As in the foregoing, according to the embodi-
ment, at the time of manufacturing the organic EL display
having the above-described configuration, mask vapor
deposition technique is applied to form the organic EL
layers 3 corresponding to the respective light emitting
regions 11R, 11G, and 11B, and the same vapor depo-
sition mask 5 is sequentially moved to form these light
emitting regions. Therefore, the single vapor deposition
mask 5 can readily be formed using a single film depo-
sition chamber, low molecular organic EL can be depos-
ited by vapor deposition, and an organic EL display hav-
ing the above-described configuration can readily be pro-
vided with reliability.

- Modifications of Embodiment -

[0039] Now, modifications of the embodiment will be
described.

(Modification 1)

[0040] Fig. 7 is a schematic plan view of an organic EL
light emitting layer, a main part of an organic EL display
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according to Modification 1, showing its surface as being
enlarged.

[0041] In the organic EL display, the areas of the light
emitting regions 11R, 11G, and 11B in the pixel 21 are
each greater than the area of the TFT element 12. In this
case, the registration margins necessary for discrete
coloring into the three colors can be included in the seg-
ments of the TFT elements 12, so that the aperture ratio
can be increased.

(Modification 2)

[0042] Fig. 8 is a schematic plan view of an organic EL
light emitting layer, a main part of an organic EL display
according to Modification 2, showing its surface as being
enlarged.

[0043] In this organic EL display, the areas of the light
emitting regions 11R, 11G, and 11B in the pixel 21 are
each smaller than the area of the TFT element 12. In this
case, adjacent TFT elements 12 separate adjacent light
emitting regions, and therefore there is no necessity for
providing non-light emitting regions in association with
the light emitting regions, so that the aperture ratio can
be increased (in the shown example, the segments for
the TFT elements 12 are in contact with each other).

Industrial Applicability

[0044] According to the invention, a display device
having a bottom emission type, active matrix organic EL
panel that efficiently secures a sufficient aperture ratio,
has pixel arrangementin which the aperture ratio is hardly
a trade off for higher resolution, and can operate with
reduced power consumption for obtaining necessary lu-
minance and contribute to downsizing of the driving cir-
cuit and the device as a whole, and a manufacturing
method that allows the configuration of such a device to
be readily provided can be provided with reliability.

Claims

1. Adisplay device having an active matrix organic EL
panel comprising:

first and second electrodes provided on a sub-
strate, and

an organic EL light emitting layer provided be-
tween said first and second electrodes, wherein
said organic EL light emitting layer includes light
emitting regions, arranged in a zigzag manner,
and adjacent ones of said light emitting regions
are kept from contacting each other,

wherein,

three kinds of said light emitting regions corre-
sponding to R, G, and B and three switching
circuits corresponding to the three kinds of said
light emitting regions are arranged in a matrix,
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and

in six segments arranged in two rows and three
columns, said light emitting regions are ar-
ranged in three of said segments positioned in
a zigzag manner and said three switching cir-
cuits are arranged in the three remaining seg-
ments.

The display device according to claim 1, wherein
said light emitting regions for the same color are
aligned with said switching circuit interposed there-
between.

The display device according to claim 1, wherein
the area of said organic EL light emitting layer is
greater than the area of said first electrode.

The display device according to claim 1, wherein

a non-light emitting region is formed at a corner of
said light emitting region, and adjacent ones of said
light emitting regions are separated by said non-light
emitting region.

The display device according to claim 1, wherein
the area of said light emitting region is greater than
the area of said switching circuit.

The display device according to claim 1, wherein
said light emitting region has an area smaller than
the area of said switching circuit and is separated
from adjacent one of said light emitting regions with
said switching circuit interposed therebetween.

A method of manufacturing a display device having
an active matrix organic EL panel comprising first
and second electrodes provided on a substrate and
an organic EL light emitting layer provided between
said first and second electrodes, wherein said or-
ganic EL light emitting layer includes a light emitting
region, the method comprising the step of

forming a plurality of said light emitting regions by
mask vapor deposition, wherein said organic EL light
emitting layers corresponding to each of said light
emitting regions are arranged in a zigzag manner
and adjacent ones of said light emitting regions are
kept from contacting each other, wherein:

three kinds of said light emitting regions corre-
sponding to R, G, and B and said three switching
circuits corresponding to the three kinds of said
light emitting regions are arranged in a matrix;
in six segments arranged in two rows and three
columns, said light emitting regions are ar-
ranged in three of said segments positioned in
a zigzag manner and said three switching cir-
cuits are arranged in the three remaining seg-
ments.
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The method of manufacturing a display device ac-
cording to claim 7, wherein

the same mask is sequentially moved to form said
organic EL light emitting layers corresponding to
each of said light emitting regions.

The method of manufacturing a display device ac-
cording to claim 7, wherein

said light emitting regions for the same color are
aligned with said switching circuit interposed there-
between.

The method of manufacturing a display device ac-
cording to claim 7, wherein

said organic EL light emitting layer is formed to have
a greater area than the area of said first electrode.

The method of manufacturing a display device ac-
cording to claim 7, wherein

said light emitting region is formed to have a corner
part serving as a non-light emitting region.

The method of manufacturing a display device ac-
cording to claim 7, wherein

said light emitting region is formed to have a greater
area than the area of said switching circuit.

The method of manufacturing a display device ac-
cording to claim 7, wherein

said light emitting region has an area smaller than
the area of said switching circuit and is separated
from adjacent one of said light emitting regions with
said switching circuit interposed therebetween.

Patentanspriiche

1.

Anzeigevorrichtung, die eine organische Aktivma-
trix-EL-Panele aufweist, umfassend:

erste und zweite Elektroden, die auf einem Sub-
strat vorgesehen sind, und

eine organische lichtemittierende EL-Schicht,
die zwischen den ersten und zweiten Elektroden
vorgesehen ist, worin

die organische lichtemittierende EL-Schicht
lichtemittierende Bereiche umfasst, die auf zick-
zack-artige Weise angeordnet sind, wobei ver-
mieden wird, dass benachbarte lichtemittieren-
de Bereiche in Kontakt miteinander kommen,
worindrei Arten der lichtemittierenden Bereiche,
die Rot, Griin und Blau entsprechen, und drei
Schaltkreise, die den drei Arten von lichtemittie-
renden Bereichen entsprechen, in einer Matrix
angeordnet sind, und

in sechs Segmenten, die in zwei Reihen und drei
Spalten angeordnet sind, die lichtemittierenden
Bereiche in drei der Segmente, die auf zick-
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zack-artige Weise positioniert sind, angeordnet
sind, und die drei Schaltkreise in den drei ver-
bleibenden Segmenten angeordnet sind.

Anzeigevorrichtung geméass Anspruch 1, worin die
lichtemittierenden Bereiche flr die gleiche Farbe mit
dem Schaltkreis hierzwischen zwischengelagert
ausgerichtet sind.

Anzeigevorrichtung geméass Anspruch 1, worin die
Flache der organischen lichtemittierenden EL-
Schicht grosser ist als die Flache der ersten Elektro-
de.

Anzeigevorrichtung geméass Anspruch 1, worin ein
nicht-lichtemittierender Bereich in einer Ecke des
lichtemittierenden Bereichs gebildet ist und benach-
barte lichtemittierende Bereiche durch den nicht-
lichtemittierenden Bereich voneinander getrennt
sind.

Anzeigevorrichtung gemass Anspruch 1, worin die
Flache des lichtemittierenden Bereichs grésser ist
als die Flache des Schaltkreises.

Anzeigevorrichtung geméass Anspruch 1, worin der
lichtemittierende Bereich eine Flache aufweist, die
kleiner ist als die Flache des Schaltkreises, und er
von einem benachbarten lichtemittierenden Bereich
getrennt ist, wobei der Schaltkreis hierzwischen zwi-
schengelagert ist.

Verfahren zur Herstellung einer Anzeigevorrichtung,
die eine organische Aktivmatrix-EL-Panele aufweist,
umfassend erste und zweite Elektroden, die auf ei-
nem Substrat vorgesehen sind, und eine organische
lichtemittierende EL-Schicht, die zwischen den er-
sten und zweiten Elektroden vorgesehen ist, worin
die organische lichtemittierende EL-Schicht einen
lichtemittierenden Bereich umfasst, wobei das Ver-
fahren die Schritte umfasst:

Bilden einer Vielzahl der lichtemittierenden Be-
reiche durch Masken-Gasphasenabscheidung,
worin die organischen lichtemittierenden EL-
Schichten, die jedem der lichtemittierenden Be-
reiche entsprechen, auf zick-zack-artige Weise
angeordnet sind und vermieden wird, dass be-
nachbarte lichtemittierende Bereiche in Kontakt
miteinander stehen, worin:

die drei Arten der lichtemittierenden Bereiche,
die Rot, Griin und Blau entsprechen, und die
drei Schaltkreise, die den drei Arten der lichte-
mittierenden Bereiche entsprechen, in einer Ma-
trix angeordnet sind;

in sechs Segmenten, die in zwei Reihen und drei
Spalten angeordnet sind, wobei die lichtemittie-
renden Bereiche in drei der Segmente angeord-
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net sind, die auf eine zick-zack-artige Weise po-
sitioniert sind, und die drei Schaltkreise in den
drei verbleibenden Segmenten angeordnet
sind.

Verfahren zur Herstellung einer Anzeigevorrichtung
gemass Anspruch 7, worin die gleiche Maske se-
quentiell bewegt wird, um die organischen lichtemit-
tierenden EL-Schichten, die jedem der lichtemittie-
renden Bereiche entsprechen, zu bilden.

Verfahren zur Herstellung einer Anzeigevorrichtung
gemass Anspruch 7, worin die lichtemittierenden Be-
reiche fir die gleiche Farbe mit den Schaltkreisen
hierzwischen zwischengelagert ausgerichtet sind.

Verfahren zur Herstellung einer Anzeigevorrichtung
gemass Anspruch 7, worin die organische lichtemit-
tierende EL-Schicht so gebildet ist, dass sie eine
grossere Flache als die erste Elektrode aufweist.

Verfahren zur Herstellung einer Anzeigevorrichtung
gemass Anspruch 7, worin der lichtemittierende Be-
reich so gebildet ist, dass er einen Eckteil aufweist,
der als nicht-lichtemittierender Bereich dient.

Verfahren zur Herstellung einer Anzeigevorrichtung
gemass Anspruch 7, worin der lichtemittierende Be-
reich so gebildet ist, dass er eine gréssere Flache
als die Flache des Schaltkreises aufweist.

Verfahren zur Herstellung einer Anzeigevorrichtung
gemass Anspruch 7, worin der lichtemittierende Be-
reich eine Flache aufweist, die kleiner ist als die Fla-
che des Schaltkreises, und von einem angrenzen-
den der lichtemittierenden Bereiche mit dem Schalt-
kreis hierzwischen zwischengelagert getrennt ist.

Revendications

1.

Dispositif d’affichage comportant un panneau élec-
troluminescent organique a matrice active
comprenant :

des premiére et deuxiéme électrodes prévues
sur un substrat, et

une couche d’émission de lumiére électrolumi-
nescente organique prévue entre lesdites pre-
miére et deuxieme électrodes, dans lequel
ladite couche d’émission de lumiére électrolu-
minescente organique comprend des régions
d’émission de lumiére, agencées en zigzag, et
les régions adjacentes parmi lesdites régions
d’émission de lumiere sont empéchées de venir
en contactles unes avecles autres, dans lequel,
trois types desdites régions d’émission de lu-
miére correspondant a R, G et B et trois circuits
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de commutation correspondant aux trois types
desdites régions d’émission de lumiére sont
agencés en une matrice, et

dans six segments agencés en deux rangées et
trois colonnes, lesdites régions d’émission de
lumiére sont agencées dans trois desdits seg-
ments positionnés en zigzag et lesdits trois cir-
cuits de commutation sont agencés dans les
trois segments restants.

Dispositif d’affichage selon la revendication 1, dans
lequel

lesdites régions d’émission de lumiére pour la méme
couleur sont alignées avec ledit circuit de commuta-
tion interposé entre elles.

Dispositif d’affichage selon la revendication 1, dans
lequel

I'aire de ladite couche d’émission de lumiére élec-
troluminescente organique est plus grande que I'aire
de ladite premiére électrode.

Dispositif d’affichage selon la revendication 1, dans
lequel

une région de non émission de lumiéere est formée
au niveau d’'un coin de ladite région d’émission de
lumiere, et les régions adjacentes parmi lesdites ré-
gions d’émission de lumiére sont séparées par ladite
région de non émission de lumiére.

Dispositif d’affichage selon la revendication 1, dans
lequel

I'aire de ladite région d’émission de lumiére est plus
grande que l'aire dudit circuit de commutation.

Dispositif d’affichage selon la revendication 1, dans
lequel

ladite région d’émission de lumiére a une aire plus
petite que l'aire dudit circuit de commutation et est
séparée de la région adjacente parmi lesdites ré-
gions d’émission de lumiere avec ledit circuit de com-
mutation interposé entre elles.

Procédé de fabrication d’un dispositif d’affichage
comportant un panneau électroluminescent organi-
que a matrice active comprenant des premiére et
deuxiéme électrodes prévues sur un substrat et une
couche d’émission de lumiéere électroluminescente
organique prévue entre lesdites premiére et deuxie-
me électrodes, dans lequel ladite couche d’émission
de lumiére électroluminescente organique com-
prend une région d’émission de lumiére, le procédé
comprenant I'étape consistant a

former une pluralité desdites régions d’émission de
lumiére par dépét d’'un masque en phase vapeur,
dans lequel lesdites couches d’émission de lumiére
électroluminescentes organiques correspondant a
chacune desdites régions d’émission de lumiere
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sont agencées en zigzag et les régions adjacentes
parmi lesdites régions d’émission de lumiere sont
empéchées de venir en contact les unes avec les
autres, dans lequel :

trois types desdites régions d’émission de lu-
miére correspondant a R, G et B et lesdits trois
circuits de commutation correspondant aux trois
types desdites régions d’émission de lumiéere
sont agenceés en une matrice ;

dans six segments agencés en deux rangées et
trois colonnes, lesdites régions d’émission de
lumiére sont agencées dans trois desdits seg-
ments positionnés en zigzag et lesdits trois cir-
cuits de commutation sont agencés dans les
trois segments restants.

Procédé de fabrication d’un dispositif d’affichage se-
lon la revendication 7, dans lequel

le méme masque est déplacé séquentiellement pour
former lesdites couches d’émission de lumiére élec-
troluminescentes organiques correspondant a cha-
cune desdites régions d’émission de lumiere.

Procédé de fabrication d’'un dispositif d’affichage se-
lon la revendication 7, dans lequel

lesdites régions d’émission de lumiére pour la méme
couleur sont alignées avec ledit circuit de commuta-
tion interposé entre elles.

Procédé de fabrication d’un dispositif d’affichage se-
lon la revendication 7, dans lequel

ladite couche d’émission de lumiére électrolumines-
cente organique est formée de maniere a avoir une
aire plus grande que l'aire de ladite premiére élec-
trode.

Procédé de fabrication d’un dispositif d’affichage se-
lon la revendication 7, dans lequel

ladite région d’émission de lumiére est formée de
maniére a avoir une partie de coin servant en tant
que région de non émission de lumiére.

Procédé de fabrication d’un dispositif d’affichage se-
lon la revendication 7, dans lequel

ladite région d’émission de lumiére est formée de
maniére a avoir une aire plus grande que l'aire dudit
circuit de commutation.

Procédé de fabrication d’un dispositif d’affichage se-
lon la revendication 7, dans lequel

ladite région d’émission de lumiére a une aire plus
petite que I'aire dudit circuit de commutation et est
séparée de la région adjacente parmi lesdites ré-
gions d’émission de lumiére avec ledit circuit de com-
mutation interposé entre elles.
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