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Description

[0001] The present invention relates to a display that emits light by utilizing organic electroluminescence (EL) phe-
nomenon and to an electronic unit that includes the display.
[0002] As development of information and communications industry has been accelerated, a display device having
high performance has been demanded. Specially, an organic EL device that has attracted attentions as a next generation
display device has an advantage that the view angle is wide, the contrast is excellent, and the response time is short
as a self-luminous display.
[0003] Materials used for a light emitting layer and the like forming the organic EL device are broadly classified into a
low molecular material and a polymer material. In general, it is known that the low molecular material provides higher
light emission efficiency and a longer life. In particular, performance of blue light emission in the case of using the low
molecular material is high.
[0004] Further, in the case of using the low molecular material, in general, the organic film is formed by a dry method
(evaporation method) such as a vacuum evaporation method. Meanwhile, in the case of using the polymer material, in
general, the organic film is formed by a wet method (coating method) such as a spin coating method, an ink jet method,
and a nozzle coating method or a printing method such as a flexo printing and offset printing.
[0005] The vacuum evaporation method has an advantage that a formation material of the organic thin film is not
necessarily dissolved in a solvent, and a step of removing the solvent after forming the film is not necessitated. However,
the vacuum evaporation method has disadvantages as follows. That is, separate coating by a metal mask is difficult,
and facility manufacturing cost particularly in preparing a large panel is high. Therefore, the vacuum evaporation method
is difficult to be applied to a large screen substrate, and is not suitable for mass production. Therefore, the coating
method by which a large display screen area is comparatively easily realized has attracted attentions.
[0006] In the case where the coating method is used, however, in drying ink with which a space between pixels
separated by a dividing wall is coated, the ink creeps up along the dividing wall resulting in wetting, and accordingly the
aperture ratio is significantly lowered. Further, in the case where the pixel width is decreased to realize high resolution,
it is difficult to coat a desired location with liquid droplets.
[0007] To resolve the foregoing disadvantages, for example, in Japanese Unexamined Patent Application Publication
No. 2009-146885, as a method of suppressing film thickness unevenness caused by wetting and/or the like, a method
of forming a dummy pixel region around an effective pixel region, and processing the shape of an insulating film in the
vicinity of a lower electrode is disclosed. Further, as a method of obtaining a high-resolution display, for example, in
Japanese Unexamined Patent Application Publication No. 2006-269253, a full-color display in which high resolution is
achieved by forming a white pixel by coating the whole surface of a display region and using color filters of red (R), green
(G), and blue (B) is disclosed.
[0008] However, in the display having the configuration disclosed in Japanese Unexamined Patent Application Pub-
lication No. 2009-146885, since R and G should be patterned at least, wetting occurs in a red pixel and a green pixel,
and the aperture ratio is not sufficiently improved. Further, in the display having the configuration disclosed in Japanese
Unexamined Patent Application Publication No. 2006-269253, though the aperture ratio is secured, reliability is lowered
due to high load resulting from increased electric power consumption.
[0009] Prior art includes: US 2008/218071A1, US 2006/108592 A1; US 2009/322215A1; WO 2009/079327A1; US
2004/041753 A1; and EP 0989778 A1.
[0010] Various respective aspects and features of the invention are defined in the appended claims. Combinations of
features from the dependent claims may be combined with features of the independent claims as appropriate and not
merely as explicitly set out in the claims.
[0011] The approach described herein helps to provide a display in which the aperture ratio is improved and an
electronic unit including the same.
[0012] According to an embodiment of the present invention, there is provided a display according to Claim 1.
[0013] In a display and a electronic unit described herein, the dividing wall is provided between the first region including
the first pixels configured of the single color and the second region including the second pixels configured of the plurality
of colors different from the single color, the dividing wall is not provided in the second region, and the organic layer
including the light emitting layer common to the second pixels included in the second region. Thereby, thickening of the
organic layer in the pixel region due to wetting in the dividing wall is decreased.
[0014] According to a display and a electronic unit described herein, the dividing wall is not provided in the second
region including the second pixels of the plurality of colors, and the organic layer including the light emitting layer common
to the second pixels included in the second region. Therefore, thickening of the organic layer (in particular, the light
emitting layer) in the pixel region due to wetting in the dividing wall is decreased, and the effective pixel region is widened.
Accordingly, the aperture ratio of the pixels is improved.
[0015] It is to be understood that both the foregoing general description and the following detailed description are
exemplary, and are intended to provide further explanation of the technology as claimed.
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[0016] Embodiments of the invention will now be described with reference to the accompanying drawings, throughout
which like parts are referred to by like references, and in which:

FIG. 1 is a plan view illustrating an example of a configuration of a display according to a first embodiment of the
present invention.
FIG. 2 is a plan view illustrating another example of the configuration of the display according to the first embodiment
of the present invention.
FIGs. 3A to 3C are schematic views explaining a method of coating an organic layer in the display illustrated in FIG. 1.
FIG. 4 is a diagrammatic illustration of the display illustrated in FIG. 1.
FIG. 5 is a diagram illustrating an example of a pixel drive circuit of the display illustrated in FIG. 4.
FIG. 6 is a cross-sectional view of part of the display illustrated in FIG. 1.
FIGs. 7A and 7B are cross-sectional views of an organic EL device forming the display illustrated in FIG. 1.
FIG. 8 illustrates a flow of manufacturing steps of the display illustrated in FIG. 1.
FIG. 9 is a plan view illustrating a configuration of a display according to a comparative example.
FIGs. 10A and 10B are schematic views illustrating cross-sectional views of the displays according to the comparative
example and one embodiment of the present invention.
FIG. 11 is a schematic view illustrating part of a cross section of a display according to a modification of the above
embodiment.
FIG. 12 is a plan view illustrating a schematic configuration of a module including a display according to the above
embodiment and the like.
FIG. 13 is a perspective view illustrating an appearance of an application example 1.
FIG. 14A is a perspective view illustrating an appearance viewed from the front side of an application example 2,
and FIG. 14B is a perspective view illustrating an appearance viewed from the rear side of the application example 2.
FIG. 15 is a perspective view illustrating an appearance of an application example 3.
FIG. 16 is a perspective view illustrating an appearance of an application example 4.
FIG. 17A is an elevation view of an application example 5 unclosed, FIG. 17B is a side view thereof, FIG. 17C is
an elevation view of the application example 5 closed, FIG. 17D is a left side view thereof, FIG. 17E is a right side
view thereof, FIG. 17F is a top view thereof, and FIG. 17G is a bottom view thereof.

[0017] Embodiments of the present invention will be hereinafter described in detail with reference to the drawings.
The description will be given in the following order:

1. First Embodiment (a display having a first lyophilic region and a first liquid-repellent region in a display region
and having a second lyophilic region in a peripheral region)

1-1. Configuration of Display Region
1-2. Whole Configuration of Display

2. Modification (a display in which the film thicknesses of an organic layer are different according to a light emission
color)
3. Application examples

[1. First Embodiment]

[1-1. Configuration of Display Region]

[0018] FIG. 1 illustrates a planar configuration of a display region 2 in a display 1A according to a first embodiment of
the present invention. In the display region 2 of the display 1A, for example, a plurality of pixels 5 are arranged on a
substrate 11. The plurality of pixels 5 include, for example, a red pixel 5R, a green pixel 5G, and a blue pixel 5B. In this
case, a combination of the red pixel 5R, the green pixel 5G, and the blue pixel 5B forms one display pixel. The red pixels
5R, the green pixels 5G, and the blue pixels 5B are arranged in a state of matrix. Specifically, for example, as illustrated
in FIG. 1, the red pixels 5R and the green pixels 5G are alternately arranged and are provided linearly so that longitudinal
directions of the pixels 5 having a rectangular shape are adjacent to each other. The blue pixels 5B are arranged so
that shorter-side directions thereof are adjacent to each other along the extending direction of the red pixels 5R and the
green pixels 5G. Arrangement method of the respective pixels 5 (5R, 5G, and 5B) is not limited thereto. For example,
as illustrated in FIG. 2, the red pixels 5R, the green pixels 5G, and the blue pixels 5B may be linearly arranged separately
by color so that shorter-side directions thereof are adjacent to each other. Further, the respective pixels 5 (5R, 5G, and
5B) are provided with organic EL devices 10 (10R, 10G, and 10B, see FIG. 6) of each corresponding color.
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[0019] In the display region 2 of the display 1A according to this embodiment, a lyophilic region 3 and a liquid-repellent
region 4 are provided. The lyophilic region 3 is provided on the periphery of the respective pixels 5 (5R, 5G, and 5B).
The liquid-repellent region 4 is formed to separate an RG region 3A (second region) in which the red pixels 5R and the
green pixels 5G are alternately arranged from a B region 3B (first region) in which the blue pixels 5B are arranged, and
to surround the whole pixels 5. Both the lyophilic region 3 and the liquid-repellent region 4 have a function as a bank of
ink discharged in forming the organic EL device 10 by coating. By providing the lyophilic regions 3 separated by the
liquid-repellent region 4, a desired pixel pattern is formed.
[0020] The lyophilic region 3 i improves wettability of the ink, and is continuously provided in the display region 2 to
define the shapes of the pixels 5R, 5G, and 5B. As a material of the lyophilic region 3, an inorganic material such as
silicon dioxide (SiO2), silicon carbide (SiC), silicon nitride (Si3N4), an indium tin oxide (ITO), an indium zinc oxide (IZO),
aluminum (Al), titanium (Ti), and molybdenum (Mo) is used. The lyophilic region 3 is formed by a vacuum evaporation
method, a CVD (chemical vapor deposition) method, a PVD (physical vapor deposition) method, or the like.
[0021] The liquid-repellent region 4 prevents excessive wetting of the ink discharged to the RG region 3A and the B
region 3B, specifically to prevent intrusion of ink into an adjacent pixel line. Further, as described above, the liquid-
repellent region 4 is provided to separate the RG region 3A in which the red pixels 5R and the green pixels 5G are
alternately arranged from the B region 3B in which the blue pixels 5B are arranged, and to surround the whole pixels 5.
Examples of a material of the liquid-repellent region 4 include an organic material such as polyimide and novolac. After
such a material is formed in a predetermined shape, plasma treatment is performed thereon to add liquid repellency
thereto.
[0022] Though not herein illustrated, a peripheral region 6, (see FIG. 3) is provided on the periphery of the display
region 2. In the peripheral region 6, a lyophilic region (not illustrated) is fully provided. By providing the lyophilic region
to improve wettability of the peripheral region 6, a liquid pool (bead) in discharging the ink to the respective pixel lines
(the RG region 3Aand the B region 3B) is easily formed. Thereby, the ink is allowed to be discharged continuously onto
the pixel lines. It is to be noted that the lyophilic region of the peripheral region 6 is not limited thereto. For the after-
mentioned reason, it is enough that the lyophilic region of the peripheral region 6 is provided on one end side in the
extending direction of the RG region 3A and the B region 3B at minimum, specifically in a region where the bead is
formed at the time of starting ink coating. However, in some cases, providing the lyophilic region on both ends and
forming a symmetrical pattern leads to an advantageous state in manufacturing steps on and after forming the organic
layer 15. It is to be noted that the lyophilic region of the peripheral region 6 is made of the same material as that of the
foregoing lyophilic region 3, and is formed by the same method as that of the foregoing lyophilic region 3.
[0023] As described above, over the respective pixels 5R, 5G, and 5B of the display region 2, the organic EL devices
10 (10R, 10G, and 10B) of each color corresponding to the respective pixels 5R, 5G, and 5B are provided. Though a
description will be given in detail later, the organic EL device 10 has a configuration in which a lower electrode 12 (first
electrode), a liquid-repellent layer (dividing wall) 14, an organic layer 15, and an upper electrode 16 (second electrode)
are layered in this order (see FIG. 6). Of the foregoing, part of the organic layer 15 (specifically, a yellow light emitting
layer 15CY) is formed by a coating method such as a droplet discharge method. Specifically, an ink in which an organic
material forming the organic layer 15 is dissolved in an organic solvent is discharged from a plurality of discharge outlets
provided in a head of a slit coater (or a stripe coater) to the respective pixel lines (the RG region 3A and the B region
3B) in which the respective pixels 5R, 5G, and 5B are arranged. After that, by heating the resultant, the solvent is removed
to form the respective layers.
[0024] The organic layer 15 is formed as follows. First, as illustrated in FIG. 3A, the ink is discharged from the discharge
outlet of the head of the slit coater to outside of the liquid-repellent region 4, in particular, to the peripheral region 6 on
one end side in the extending direction of the respective pixel lines to form a bead so that the head is in contact with a
substrate 11 with the ink in between. Thereby, the wettability of the head surface is uniformalized. Next, as illustrated
in FIG. 3B, scanning is performed along the pixel lines, and the ink is discharged onto the pixels 5. At this time, as
illustrated in FIG. 3C, the head is moved in the scanning direction while a state that the head is in contact with the
substrate 11 with the ink in between is retained.
[0025] In forming the organic layer 15 by the coating method as described above, the foregoing formation of the bead
is important. Therefore, in the peripheral region 6 surrounding the display region 2, as described above, the lyophilic
region is desirably provided in the region where the bead is formed at minimum. Thereby, disconnection between the
ink and the substrate 11 due to surface tension of the ink, liquid repellency of the substrate 11, and/or the like is
suppressed, and connection between the ink and the substrate 11 is easily retained. That is, the organic layer 15 in the
respective pixels 5R, 5G, and 5B is accurately formed by coating.

[1-2. Whole Configuration of Display]

[0026] Next, a description will be given of the cross-sectional configuration of the display 1A. FIG. 4 illustrates a
schematic configuration of the display 1A according to this embodiment. The display 1A is used as an organic EL
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television or the like. As described above, in the display 1A, the display region 2 in which the plurality of organic EL
devices 10R, 10G, and 10B are arranged in a matrix state is formed on the substrate 11, and the peripheral region 6 is
arranged to surround the display region 2. In the peripheral region 6, a signal line drive circuit 120 and a scanning line
drive circuit 130 that are drivers for displaying an image are provided.
[0027] In the display region 2, a pixel drive circuit 140 is provided. FIG. 5 illustrates an example of the pixel drive circuit
140. The pixel drive circuit 140 is an active drive circuit that is formed in a layer located lower than an after-mentioned
lower electrode 12. That is, the pixel drive circuit 140 has a drive transistor Tr1, a writing transistor Tr2, a capacitor
(retentive capacity) Cs between the transistors Tr1 and Tr2, the red organic EL device 10R (or the green organic EL
device 10G or the blue organic EL device 10B) serially connected to the drive transistor Tr1 between a first power line
(Vcc) and a second power line (GND). The drive transistor Tr1 and the writing transistor Tr2 are formed of a general
thin film transistor (TFT). The configuration thereof is not particularly limited, and may be, for example, inversely-staggered
structure (so-called bottom gate type) or staggered structure (top gate type).
[0028] In the pixel drive circuit 140, a plurality of signal lines 120A are arranged in the column direction, and a plurality
of scanning lines 130A are arranged in the row direction. Each intersection of each signal line 120A and each scanning
line 130A corresponds to one of the red organic EL device 10R, the green organic EL device 10G, and the blue organic
EL device 10B. Each signal line 120A is connected to the signal line drive circuit 120. An image signal is supplied to a
source electrode of the writing transistor Tr2 from the signal line drive circuit 120 through the signal line 120A. Each
scanning line 130A is connected to the scanning line drive circuit 130. A scanning signal is sequentially supplied to a
gate electrode of the writing transistor Tr2 from the scanning line drive circuit 130 through the scanning line 130A.
[0029] FIG. 6 illustrates a cross-sectional configuration of part of the display 1A and a display 1B. The display 1A is
provided with a TFT 20 driving the pixel 5 by, for example, an active matrix method on the substrate 11. On the TFT 20,
the organic EL devices 10 (10R, 10G, and 10B) configuring the pixels 5 (5R, 5G, and 5B) are provided. [TFT]
[0030] The TFT 20 is, what we call a bottom gate type TFT, in which, for example, oxide semiconductor is used for a
channel (active layer). In the TFT 20, on the substrate 11 made of glass and/or the like, a gate electrode 21, gate
insulating films 22 and 23, an oxide semiconductor layer 24, a channel protective film 25, and a pair of a source electrode
26A and a drain electrode 26B are formed in this order. On the source electrode 26A and the drain electrode 26B, a
planarizing layer 27 for planarizing concavity and convexity of the TFT 20 is formed over the whole surface of the
substrate 11.
[0031] The gate electrode 21 plays the role of controlling carrier density (in this case, electron density) in the oxide
semiconductor layer 24 by a gate voltage applied to the TFT 20. The gate electrode 21 is formed of a single layer film
made of, for example, one of Mo, Al, an aluminum alloy, and the like, or a laminated film formed of two or more thereof.
It is to be noted that examples of the aluminum alloy include an aluminum-neodymium alloy.
[0032] The gate insulating films 22 and 23 are single-layer films made of one of SiO2, Si3N4, a silicon nitride oxide
(SiON), aluminum oxide (Al2O3), and the like, or laminated films formed of two or more thereof. In this case, the gate
insulating films 22 and 23 have a two-layer film structure. The gate insulating film 22 is made of, for example, an SiO2
film, and the gate insulating film 23 is made of, for example, an Si3N4 film. The total film thickness of the gate insulating
films 22 and 23 is, for example, from 200 nm to 300 nm both inclusive.
[0033] The oxide semiconductor layer 24 contains an oxide of one or more of indium (In), gallium (Ga), zinc (Zn), tin
(Sn), Al, and Ti as a main component. The oxide semiconductor layer 24 forms a channel between the source electrode
26A and the drain electrode 26B by applying a gate voltage. The film thickness of the oxide semiconductor layer 24 is,
for example, from 5 nm to 100 nm both inclusive.
[0034] The channel protective film 25 is formed on the oxide semiconductor layer 24, and prevents damage of the
channel at the time of forming the source electrode 26A and the drain electrode 26B. The film thickness of the channel
protective film 25 is, for example, from 10 nm to 300 nm both inclusive.
[0035] The source electrode 26A and the drain electrode 26B each are, for example, a single-layer film made of one
of Mo, Al, copper (Cu), Ti, ITO, TiO, and the like, or laminated films formed of two or more thereof. For example, a three-
layer film in which Mo, Al, and Mo having a film thickness of 50 nm, 500 nm, and 50 nm, respectively, are sequentially
layered is desirably used, or a metal or a metal compound weakly combined with oxygen such as a metal compound
containing oxygen such as ITO and a titanium oxide is desirably used. Thereby, electric characteristics of the oxide
semiconductor are stably retained.
[0036] For the planarizing layer 27, for example, an organic material such as polyimide and novolac is used. The
thickness of the planarizing layer 27 is, for example, from 10 nm to 100 nm both inclusive, and is preferably equal to or
less than 50 nm. On the planarizing layer 27, the lower electrode 12 of the organic EL device 10 is formed.

[Organic EL Device]

[0037] FIGs. 7A and 7B illustrate cross-sectional configurations of the organic EL devices 10 (10R, 10G, and 10B)
taken along a dashed line I-I’. The organic EL device 10 is a top-emission type display device in which emission light
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generated at the time of recombination of a hole injected from the lower electrode 12 (first electrode: anode electrode)
with an electron injected from the upper electrode 16 (second electrode: cathode electrode) in the light emitting layer
15C is extracted from the opposite side (cathode electrode side) of the substrate 11. By using the top-emission type
organic EL device 10, the aperture ratio of the light emitting section of the display is improved. It is to be noted that the
configuration of the organic EL device 10 according to this embodiment of the present disclosure is not limited to the
foregoing configuration, and for example, the configuration of the organic EL device 10 may be a transmissive type
display device in which light is extracted from the substrate 11 side, that is, may be a bottom-emission type display device.
[0038] In the organic EL device 10, for example, in the case where the display device 1A is a top-emission type display,
the lower electrode 12 made of a high-reflective material such as Al, Ti, and Cr is formed on the planarizing layer 27.
Further, in the case where the display device 1A is a transmissive type display, a transparent material such as ITO, IZO,
and IGZO is used.
[0039] The foregoing lyophilic region 3, in this case, a lyophilic layer 13 made of, for example, SiO2, Si3N4, and/or the
like is formed above on the lower electrode 12 and the planarizing layer 27 except for a section where the organic layer
15 is formed. As illustrated in FIG. 7A, on the lyophilic layer 13, a liquid-repellent layer 14 is provided between an RG
region 2A in which the red light emitting device 10R and the green light emitting device 10G are arranged and a B region
2B in which the blue light emitting device 10B is arranged. The liquid-repellent layer 14 is the liquid-repellent region 4
for patterning the organic layer 15. It is to be noted that the liquid-repellent layer 14 also plays the role of securing
insulation properties between the lower electrode 12 and the after-mentioned upper electrode 16, and generally functions
as a dividing wall. The liquid-repellent layer 14 is provided on a connection section between the gate electrode 26A and
the source electrode 26B of the TFT 20 and the lower electrode 12. Alternatively, as illustrated in FIG. 7B, the liquid-
repellent layer 14 may be provided on a hole transport layer 15B after a hole injection layer 15A and the hole transport
layer 15B described later are sequentially layered on the lower electrode 12 and the lyophilic layer 13. As described
above, the liquid-repellent layer 14 is formed of an organic material such as polyimide and novolac. By performing plasma
treatment thereon, liquid repellency is added thereto.
[0040] For example, as illustrated in FIGs. 7A and 7B, the organic layer 15 has a configuration in which the hole
injection layer 15A, the hole transport layer 15B, the light emitting layer 15C (a yellow light emitting layer 15CY and a
blue light emitting layer 15CB), an electron transport layer 15D, and an electron injection layer 15E are layered sequentially
from the lower electrode 12 side. Though details will be given later, the organic layer 15 is formed by, for example, a
vacuum evaporation method, a spin coating method, or the like. The top surface of the organic layer 15 is covered with
the upper electrode 16. Though each film thickness, each component material, and the like of each layer configuring
the organic layer 15 are not particularly limited, an example will be given below.
[0041] The hole injection layer 15A improves efficiency of hole injection to the light emitting layer 15C, and is a buffer
layer to prevent leakage. The hole injection layer 15A preferably has, for example, a thickness from 5 nm to 200 nm
both inclusive, and more preferably has a thickness from 8 nm to 150 nm both inclusive. The component material of the
hole injection layer 15A may be selected as appropriate according to relation with materials of an electrode and a layer
adjacent thereto. Examples thereof include polyaniline, polythiophene, polypyrrole, polyphenylene vinylene, poly-
thienylene vinylene, polyquinoline, polyquinoxaline, and a derivative thereof; a conductive polymer such as a polymer
including an aromatic amine structure in a main chain or a side chain, metal phthalocyanine (copper phthalocyanine or
the like), and carbon. Specific examples of the conductive polymer include oligoaniline and polydioxythiophene such as
poly(3,4-ethylenedioxythiophene) (PEDOT).
[0042] The hole transport layer 15B improves efficiency to transport electron holes into the light emitting layer 15C.
The hole transport layer 15B preferably has, for example, a thickness from 5 nm to 200 nm both inclusive, and more
preferably has a thickness from 8 nm to 150 nm both inclusive though the thickness depends on the whole configuration
of the device. As a material configuring the hole transport layer 15B, a light emitting material dissolvable into an organic
solvent such as polyvinyl carbazole, polyfluorene, polyaniline, polysilane, and a derivative thereof; a polysiloxane de-
rivative having an aromatic amine structure in a side chain or a main chain; polythiophene and a derivative thereof;
polypyrrole, Alq3 may be used.
[0043] The light emitting layer 15C emits light due to electron-hole recombination by applying an electric field. In this
case, the light emitting layer 15C includes a yellow light emitting layer 15CY emitting yellow light and a blue light emitting
layer 15CB emitting blue light. Specifically, the yellow light emitting layer 15CY is provided in the RG region 2A, in other
words, in the red light emitting device 10R and the green light emitting device 10G. The blue light emitting layer 15CB
is provided as a solid film in the RG region 2A and the B region 2B, that is, in the whole surface of the pixel region. The
thickness of the yellow light emitting layer 15CY is preferably, for example, from 10 nm to 20 nm both inclusive, and is
more preferably from 15 nm to 100 nm both inclusive though it depends on the whole configuration of the device. The
thickness of the blue light emitting layer 15CB is preferably, for example, from 2 nm to 50 nm both inclusive, and is more
preferably from 5 nm to 30 nm both inclusive though it depends on the whole configuration of the device.
[0044] As a material of the light emitting layer 15C, materials emitting light of each desired color may be used. In the
case where a low molecular material having a molecular weight from about 1 to about 5000 both inclusive is used as a
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light emitting material, as a host material and a dopant material, two or more light emitting materials are preferably mixed
and used. In the case where a polymer material having a molecular weight from about 5000 to about several million
both inclusive is used as a light emitting material, the light emitting material is dissolved in an organic solvent, and the
resultant is used as ink.
[0045] Examples of a material of the yellow light emitting layer 15CY include a phosphorescent material or a fluorescent
material each having one or more peak wavelengths in the region from 500 nm to 750 nm both inclusive. Specific
examples thereof include a luminescent polymer such as a polyfluorene-based polymer derivative, a polyphenylene
vinylene derivative, a polyphenylene derivative, a polyvinyl carbazole derivative, and a polythiophene derivative. Further,
as a dopant material mixed in the case that the low molecular material is used as a host material, for example, a
phosphorescent metal complex compound is preferably used. Specifically, as the central metal thereof, a metal selected
from elements from Group 7 to Group 11 in the periodic table such as berylium (Be), boron (B), zinc (Zn), cadmium (Cd),
magnesium (Mg), gold (Au), silver (Ag), palladium (Pd), platinum (Pt), aluminum (Al), gadolinium (Ga), yttrium (Y),
scandium (Sc), ruthenium (Ru), rhodium (Rh), osmium (Os), and iridium (Ir) is preferably used.
[0046] As a material of the blue light emitting layer 15CB, for example, an anthracene compound as a host material
is combined with a blue or green fluorescent dye as a dopant material, and thereby blue or green light is emitted.
Examples of the dopant material include a material with high light emission efficiency such as a low molecular fluorescent
material and an organic light emitting material such as a phosphorescent dye and a metal complex. Specific examples
thereof include a compound having a peak wavelength in the region from about 400 nm to about 490 nm both inclusive.
Examples thereof include an organic material such as a naphthalene derivative, an anthracene derivative, a naphthacene
derivative, a styryl amine derivative, and a bis (azinyl) methene boron complex. Specially, such a compound is preferably
selected from an aminonaphthalene derivative, an aminoanthracene derivative, an aminochrysene derivative, an ami-
nopyrene derivative, a styryl amine derivative, and a bis(azinyl)methene boron complex.
[0047] It is to be noted that the light emitting layer 15C may be a light emitting layer having hole transfer characteristics
that also functions as the foregoing hole transport layer 15B, for example. Further, the light emitting layer 15C may be
a light emitting layer having electron transport characteristics that also functions as the after-mentioned electron transport
layer 15D.
[0048] The electron transport layer 15D and the electron injection layer 15E improve efficiency to transport electrons
into the light emitting layer 15C. The total film thickness of the electron transport layer 15D and the electron injection
layer 15E is preferably, for example, from 5 nm to 200 nm both inclusive, and is more preferably from 10 nm to 180 nm
both inclusive though the thickness depends on the whole configuration of the device.
[0049] As a material for the electron transport layer 15D, an organic material having a superior electron transport
ability is preferably used. By improving transport efficiency of the light emitting layer 15C, after-mentioned change of
light emission color due to electric field intensity is suppressed. Specifically, for example, an aryl pyridine derivative, a
benzoimidazole derivative, and the like are preferably used, since thereby high electron supply efficiency is retained
even at a low drive voltage. Examples of the material of the electron injection layer 15E include an alkali metal, an alkali
earth metal, a rare-earth metal and an oxide, a composite oxide, a fluoride, and a carbonate thereof.
[0050] The upper electrode 16 has a thickness of, for example, about 10 nm, and is made of a material having favorable
optical transparency and a small work function. Further, by forming a transparent conductive film by using an oxide, light
extraction is secured. In this case, ZnO, ITO, IZnO, InSnZnO, and/or the like may be used. Further, though the upper
electrode 16 may be formed of a single layer, in this case, the upper electrode 16 has a structure in which a first layer
16A, a second layer 16B, and a third layer 16C are sequentially layered from the lower electrode 12 side, for example.
[0051] The first layer 16A is preferably made of a material having a small work function and favorable optical trans-
parency. Specific examples thereof include an alkali earth metal such as calcium (Ca) and barium (Ba), an alkali metal
such as lithium (Li) and cesium (Cs), indium (In), magnesium (Mg), and silver (Ag). Further examples thereof include
an alkali metal oxide, an alkali metal fluoride, an alkali earth metal oxide, and an alkali earth fluoride such as Li2O,
Cs2CO3, Cs2SO4, MgF, LiF, and CaF2.
[0052] The second layer 16B is made of a material having optical transparency and favorable electric conductivity
such as a thin film MgAg electrode and a thin film Ca electrode. For the third layer 16C, a transparent lanthanoid-based
oxide is preferably used in order to suppress degradation of the electrode. Thereby, the second layer 16B is allowed to
be used as a sealing electrode with which light is allowed to be transmitted from the top surface. Further, in the case of
a bottom-emission type display, as a material of the third layer 16C, gold (Au), platinum (Pt), AuGe, or the like is used.
[0053] It is to be noted that the first layer 16A, the second layer 16B, and the third layer 16C are formed by a method
such as a vacuum evaporation method, a sputtering method, and a plasma CVD method. Further, in the case where
the drive method of a display configured by using the display device is active matrix type, the upper electrode 16 may
be formed as a solid film over the substrate 11 in a state of being insulated from the lower electrode 12 by the liquid-
repellent layer 14 (dividing wall) that cover part of the lower electrode 12, and the organic layer 15, and may be used
as an electrode common to the respective pixels.
[0054] Further, the upper electrode 16 may be a mixed layer containing an organic light emitting material such as an
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aluminum quinoline complex, a styrylamine derivative, and a phthalocyanine derivative. In this case, the upper electrode
16 may further separately have a layer having optical transparency such as MgAg as the third layer 16C (not illustrated).
Further, the laminated structure of the upper electrode 16 is not limited to the foregoing laminated structure. It is needless
to say that the upper electrode 16 may have an optimal combination and an optimal laminated structure according to
the structure of the device to be fabricated. For example, the configuration of the upper electrode 16 according to this
embodiment described above is a laminated structure in which each function of each layer of the electrode separately
exists, that is, a laminated structure in which the inorganic layer (first layer) promoting electron injection into the organic
layer 15, the inorganic layer (second layer) being the electrode, and the inorganic layer (third layer) protecting the
electrode separately exist. However, the inorganic layer promoting electron injection into the organic layer 15 may
function as the inorganic layer being the electrode as well, and these layers may be formed as a single-layer structure.
[0055] Further, in the case where the organic EL device 10 has a cavity structure, the upper electrode 16 is preferably
formed by using a translucent and semi-reflective material. Thereby, emission light that has been subjected to multiple
interference between the light reflecting surface on the lower electrode 12 side and the light reflecting surface on the
upper electrode 16 side is extracted from the upper electrode 16 side. In this case, the optical distance between the light
reflecting surface on the lower electrode 12 side and the light reflecting surface on the upper electrode 16 side is
determined by wavelength of light desired to be extracted, and each film thickness of each layer is set to satisfy the
optical distance. In such a top-emission type display device, by positively using the cavity structure, efficiency of extracting
light outside is improved, and light emission spectrum is allowed to be controlled.
[0056] A protective layer 17 prevents moisture intrusion into the organic layer 15, and is made of a material with low
transparency and low water permeability being, for example, from 2 mm to 3 mm both inclusive thick. The protective
layer 17 may be made of any of an insulating material and a conductive material. Preferable examples of the insulating
material include an inorganic amorphous insulating material such as amorphous silicon (a-Si), amorphous silicon carbide
(a-SiC), amorphous silicon nitride (α-Sil-xNx), and amorphous carbon (α-C). Such an inorganic amorphous insulating
material does not structure grains. Therefore, a favorable protective film with low water permeability is obtained.
[0057] A sealing substrate 18 is located on the upper electrode 16 side of the organic EL device 10, and seals the
organic EL device 10 together with an adhesive layer (not illustrated). The sealing substrate 18 is made of a material
such as glass transparent to light generated in the organic EL device 10. The sealing substrate 18 is, for example,
provided with a color filter 18A and a light shielding film 18B as a black matrix. Thereby, in the sealing substrate 18, light
generated in the organic EL device 10 is extracted, outside light reflected in wiring between each of the organic EL
devices 10 is absorbed, and the contrast is improved.
[0058] The color filter 18A has a red filter 18AR and a green filter 18AG respectively over the red light emitting device
10R and the green light emitting device 10G. The red filter 18AR and the green filter 18AG are respectively arranged in
the shape of, for example, a rectangle. The red filter 18AR and the green filter 18AG are respectively made of a resin
mixed with a pigment. By selecting a pigment, adjustment is made so that optical transparency in the intended red or
green wavelength region is high, and optical transparency in the other wavelength regions is low. Though a color filter
is not provided over the blue light emitting device 10B in this case, a blue color filter may be provided.
[0059] The light shielding film 18B is formed of, for example, a black resin film having an optical density of 1 or more
in which a black colorant is mixed or a thin film filter using thin film interference. Of the foregoing, the light shielding film
18B is preferably formed of the black resin film, since thereby the film is formed inexpensively and easily. The thin film
filter is obtained by laminating one or more thin films made of a metal, a metal nitride, or a metal oxide, and attenuates
light by using thin film interference. Specific examples of the thin film filter include a filter in which Cr and chromium oxide
(III)(Cr2O3) are alternately laminated.
[0060] The organic EL display 1 may be manufactured, for example, as follows.
[0061] FIG. 8 illustrates a flow of a method of manufacturing the organic EL display 1. First, the pixel drive circuit 140
including the transistor 20 is formed on the substrate 11 made of the foregoing material, and the planarizing layer 27
made of, for example, a photosensitive resin is provided (step S101).

[Step of Forming Lower Electrode 12]

[0062] Next, a transparent conductive film made of, for example, ITO is formed on the whole surface of the substrate
11. The transparent conductive film is patterned and thereby the lower electrode 12 is formed respectively for the red
organic EL device 10R, the green organic EL device 10G, and the blue organic EL device 10B (step S102). At this time,
the lower electrode 12 is conducted to the drain electrode 26B of the transistor 20 through a contact hole of the planarizing
layer 27.

[Step of Forming Lyophilic Layer 13 and Liquid-repellent Layer 14]

[0063] Subsequently, the lyophilic layer 13 defining a pixel shape is formed by forming a film on the lower electrode
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12 and the planarizing layer 27 by, for example, a slit coating method and subsequently performing patterning by using
a photolithography method. Next, a film made of an inorganic insulating material such as SiO2 is formed by a CVD
(chemical vapor deposition) method to form the dividing wall that separates the RG region 2A from the B region 2B.
After that, water repellency of the surface of the dividing wall is improved by plasma treatment, and thereby the liquid-
repellent layer 14 is formed (step S103).

[Step of Forming Hole Injection Layer 15A and Hole Transport Layer 15B]

[0064] After the plasma treatment is performed, the hole injection layer 15A and the hole transport layer 15B each
made of the foregoing material are sequentially formed in the region surrounded by the liquid-repellent layer 14 (step
S104). The hole injection layer 15A and the hole transport layer 15B are formed by a spin coating method, a spray
coating method, or slit printing.

[Step of Forming Yellow Light Emitting Layer 15CY]

[0065] After the hole transport layer 15B is formed, the yellow light emitting layer 15CY is formed (step S105). The
yellow light emitting layer 15CY is formed by using, for example, an ink jet method, a nozzle coating method, or a stripe
coating method.

[Step of Forming Blue Light Emitting Layer 15CB, Electron Transport Layer 15D, Electron Injection Layer 15E, and Upper 
Electrode 16]

[0066] After the yellow light emitting layer 15CY is formed, the blue light emitting layer 15CB is formed on the whole
surfaces of the hole transport layer 15B and the yellow light emitting layer 15CY by an evaporation method (step S106).
Subsequently, the electron transport layer 15D, the electron injection layer 15E, and the upper electrode 16 are formed
on the whole surface of the blue light emitting layer 15CB by an evaporation method (steps S107 and S108).
[0067] After the upper electrode 16 is formed, the protective layer 17 and the sealing substrate 18 including the color
filter 18A and the light shielding film 18B are formed. Specifically, first, the protective layer 17 is formed by a film formation
method such as an evaporation method and a CVD method with small energy of film formation particles to the degree
at which no effect is made on the base. For example, in the case where the protective layer 17 made of amorphous
silicon nitride is formed, the protective layer 17 having a film thickness of from 2 to 3 mm both inclusive is formed by a
CVD method. At this time, in order to prevent lowering of luminance due to degradation of the organic layer 15, film
formation temperature is desirably set to ambient temperature. In addition, in order to prevent exfoliation of the protective
layer 17, the film is desirably formed under conditions in which the film stress becomes the minimum.
[0068] The blue light emitting layer 15CB, the electron transport layer 15D, the electron injection layer 15E, the upper
electrode 16, and the protective layer 17 are fully formed in a state of a solid film without using a mask. Further, forming
of the blue light emitting layer 15CB, the electron transport layer 15D, the electron injection layer 15E, the upper electrode
16, and the protective layer 17 are desirably formed continuously in the same film forming device without being exposed
to the air. Thereby, degradation of the organic layer 15 due to moisture in the air is prevented.
[0069] It is to be noted that, in the case where an auxiliary electrode (not illustrated) is formed in the same step as
that of the lower electrode 12, the organic layer 15 formed in a state of a solid film on the auxiliary electrode may be
removed by a method such as laser ablation before forming the upper electrode 16. Thereby, the upper electrode 16 is
allowed to be directly connected to the auxiliary electrode, and contact characteristics are improved.
[0070] After the protective layer 17 is formed, for example, the light shielding film 18B made of the foregoing material
is formed on the sealing substrate 18 made of the foregoing material. Subsequently, the sealing substrate 18 is coated
with a material of the red filter 18AR by a spin coating method or the like. The resultant is patterned by photolithography
technology, burned, and thereby the red filter 18AR is formed. Subsequently, the green filter 18AG is formed in the
similar manner to that of the red filter 18AR.
[0071] After that, the adhesive layer (not illustrated) is formed on the protective layer 17, and the sealing substrate 18
is bonded with the protective layer 17 with the adhesive layer in between. Accordingly, the organic EL displays 1A and
1B illustrated in FIG. 1, FIG. 2, FIG. 6, and FIG. 7A are completed.
[0072] It is to be noted that, as illustrated in FIG. 7B, alternatively, the liquid-repellent layer 14 may be formed on the
hole transport layer 15B as follows. First, the hole injection layer 15A and the hole transport layer 15B are formed as
described above. After that, the liquid-repellent layer 14 is formed by using, for example, an ink jet method, a nozzle
coating method, a stripe coating method, relief printing, flexo printing, offset printing, or gravure printing. Next, the yellow
light emitting layer 15CY and the layers to be formed thereon are formed by using the foregoing methods. Thereby, the
hole injection layer 15A and the hole transport layer 15B are easily formed.
[0073] In the organic EL displays 1A and 1B, a scanning signal is supplied from the scanning line drive circuit 130 to
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each pixel through a gate electrode of the writing transistor Tr2, and an image signal from the signal line drive circuit
120 is retained in the retentive capacity Cs through the writing transistor Tr2. That is, ON and OFF of the drive transistor
Tr1 is controlled according to the signal retained in the retentive capacity Cs, and thereby drive current Id is injected into
the red organic EL device 10R, the green organic EL device 10G, and the blue organic EL device 10B, electron-hole
recombination is generated, and thereby light is emitted. The light is transmitted thorough the lower electrode 12 and
the substrate 11 in the case of bottom emission, or is transmitted through the upper electrode 16 and the color filter 18A
provided in the sealing substrate 18 in the case of top emission, and is extracted.
[0074] In the displays 1A and 1B according to this embodiment, the dividing wall is provided only between the RG
region 2A including the red pixel 5R and the green pixel 5G and the B region 2B including the blue pixel 5B, and the
dividing wall is not provided between the red pixel and the green pixel having the common light emitting layer. Thereby,
the thickening of the organic layer 15 (in particular, the light emitting layer 15C) in the pixels due to wetting is decreased,
and the aperture ratio of the pixels is improved. A description thereof will be hereinafter further given.
[0075] As described above, the viscosity of the ink in which the organic material forming the organic layer 15 is dissolved
is low, the contact angle thereof is low, and therefore the wettability thereof is high. Therefore, the discharged ink is
spread on the display region 2 or the peripheral region 6, resulting in significantly lowered reliability of the substrate.
Further, in this case, patterning is difficult, and each film thickness of the respective pixels 5R, 5G, and 5B is difficult to
control. One of the methods to resolve such a disadvantage is a method in which, for example, as illustrated in FIG. 9,
the red pixels 5R, the green pixels 5G, and the blue pixels 5G are arranged linearly by separating these pixels by color,
liquid-repellent regions are provided between pixel lines, and thereby the pixels are separated by color. However,
regarding ink with which pixel regions of each color (an R region 102A, a G region 102B, and a B region 102C) is coated,
its solvent is gradually evaporated from the outer edge section at the time of drying, and the organic material is solidified
onto the side surfaces of the dividing wall. Accordingly, ink remaining in the pixel region creeps up along the organic
material solidified on the side surfaces of the dividing wall. FIG. 10A schematically illustrates a cross-sectional config-
uration taken along a dashed line II-II of FIG. 9. The film thickness of an organic layer 115 on the periphery of the pixel
along the extending direction of a liquid-repellent region (dividing wall) 104 is increased. Since the efficiency of light
emission in the region where the film thickness is increased is lowered, the aperture ratio of respective pixels 105R,
105G, and 105B is lowered.
[0076] Meanwhile, in the displays 1A and 1B according to this embodiment, the dividing wall is not provided between
the red pixel 5R and the green pixel 5G, and the organic layer 15 including the common light emitting layer 15C (in this
case, 15CY) is provided. Thereby, wetting between the red pixel 5R and the green pixel 5G is prevented from occurring.
[0077] Table 1 summarizes effective pixel regions, the maximum aperture ratios, the minimum coating widths, and
the numbers of coating of the displays 1A and 1B according to this embodiment and a display 100 as a comparative
example. The table shows that in the displays 1Aand 1B in which the dividing wall is not provided between the red pixel
5R and the green pixel 5G, and the organic layer 15 including the common light emitting layer 15C is provided, the
effective pixel regions and the maximum aperture ratios are more improved than those in the display 100 in which the
dividing wall is provided between the red pixel 5R and the green pixel 5G, and separate coating of R and G is performed.
In particular, in the display 1A in which the red pixel 5R and the green pixel 5G are arranged so that the longitudinal
directions thereof are adjacent to each other, the effective pixel region and the maximum aperture ratio are more improved.
Further, since the RG region 3A and the B region 3B extending in the longitudinal direction of the display region 2 are
formed in this case, the number of coating is small, that is, the coating step is simplified.

[0078] As described above, in the displays 1A and 1B according to this embodiment, the dividing wall is not provided
between the red pixel 5R and the green pixel 5G, and the organic layer 15 including the common light emitting layer
15C (in this case, 15CY) is provided. Therefore, wetting between the red pixel 5R and the green pixel 5G is prevented
from occurring. Specifically, since half or more of wetting on the periphery of the red pixel 5R and the green pixel 5G is
decreased, and thereby, the effective pixel region is widened and the aperture ratio is largely improved. Further, the

[Table 1]

Effective pixel 
region (mm2)

Maximum 
aperture ratio 
(%)

Minimum coating 
width (mm)

The number of coating 
(batch coating of 60 
lines)

Display 1A 17980 76 165 18 scannings

Display 1B 15008 73 165 32 scannings

Display 100 (comparative 
example)

12328 65 165 64 scannings
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pattern precision of the pixel 5 is largely modified while high resolution is retained. Therefore, compared to the existing
displays such as the display 100, resolution double or higher is obtained. That is, a high-resolution display and an
electronic unit are provided.
[0079] Further, compared to the displays in which a white pixel is formed in the whole display region, and red light,
green light, and blue light are extracted from the color filters such as the display according to Japanese Unexamined
Patent Application Publication No. 2006-269253 as described above, a display with a smaller electric power consumption,
that is, a highly reliable full-color display is provided.
[0080] Further, in the foregoing display 100, different light emitting layers (a red light emitting layer, a green light
emitting layer, and a blue light emitting layer) are provided respectively for the red pixel 105R, the green pixel 105G,
and the blue pixel 105B. However, in this embodiment, the light emitting layer 15C (in this case, the yellow light emitting
layer 15CY) is common to the red organic EL device 10R and the green organic EL device 10G provided for the red
pixel 5R and the green pixel 5G, and red light and green light are obtained by color separation with the use of the color
filter 18A (the red color filter 18AR and the green color filter 18AG). Thereby, its cost is reduced, and the manufacturing
steps are allowed to be simplified.

[Modification]

[0081] FIG. 11 illustrates part of a cross-sectional configuration of the red pixel 5R and the green pixel 5G in a display
1C according to a modification of the embodiment of the present disclosure. The display 1C according to this modification
1 is different from the first embodiment in a point that the film thickness of the organic layer 15 on the red pixel 5R
provided in the RG region 2A is different from that of the organic layer 15 on the green pixel 5G provided in the same
RG region 2A.
[0082] In the display 1C according to this modification, a step according to light emission color separated by the color
filter 18A is provided in a planarizing film 37 provided on the TFT 20, and thereby the film thickness of the organic layer
15 (for example, the hole injection layer 15A, the hole transport layer 15B, and the yellow light emitting layer 15CY) of
the organic EL devices 10R and 10G is adjusted. Specifically, in the planarizing film 37, a concave section 37A is formed
in a location corresponding to a pixel on the longer wavelength side (in this case, the red pixel 5R) than the shorter
wavelength (in this case, the green pixel 5G) by etching and/or the like. Thereby, by coating with ink in which an organic
material of the organic layer 15 is dissolved, the hole injection layer 15A, the hole transport layer 15B, and the like each
having a film thickness according to the film thickness ratio of the planarizing film 37 are formed, the injection efficiency
of holes according to each color is adjusted, and each light emission efficiency of each color is improved.
[0083] Table 2 summarizes change of extraction efficiency of red light emission according to the depth of the concave
section when the concave section 37A is provided in the planarizing film 37 provided with the red pixel 5R. Each light
emission efficiency in the case where the concave sections 37A having respective depths of 0.2 mm, 0.5 mm, 1 mm, and
1.5 mm are provided in a location corresponding to the red pixel 5R in the planarizing film 37 is improved by from 10%
to 40% both inclusive based on the extraction efficiency in the case that no concave section is provided as the reference.

[0084] Accordingly, in the display 1C in this modification, by providing the concave section 37A in the planarizing film
37 to adjust the film thickness of the organic layer 15, emission light having desired chromaticity is extracted effectively.
[0085] The foregoing displays 1A, 1B, and 1C are allowed to be mounted on electronic units described in the after-
mentioned application examples 1 to 5, for example.

[Module and Application Examples]

[0086] A description will be given of application examples of the displays 1A, 1B, and 1C described in the foregoing

[Table 2]

Depth of concave section (mm)

Extraction efficiency

Green (G) Red (R)

0 1 1

0.2 1 1.1

0.5 1 1.3

1 1 1.4

1.5 1 1.1
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embodiment and the modification. The displays 1A, 1B, and 1C according to the foregoing embodiment and the like are
allowed to be applied to a display of an electronic unit in any field for displaying an image signal inputted from outside
or an image signal generated inside as an image or a video picture such as a television, a digital camera, a notebook
personal computer, a portable terminal device such as a mobile phone, and a video camcorder.

[Module]

[0087] The displays 1A, 1B, and 1C according to the foregoing embodiment and the like are incorporated in various
electronic units such as the after-mentioned application examples 1 to 5 as a module as illustrated in FIG. 12, for example.
In the module, for example, a region 210 exposed from a protective layer 40 and a sealing substrate 30 is provided on
a side of the substrate 11, and an external connection terminal (not illustrated) is formed in the exposed region 210 by
extending the wirings of the signal line drive circuit 120 and the scanning line drive circuit 130. The external connection
terminal may be provided with a flexible printed circuit (FPC) 220 for inputting and outputting a signal.

[Application Example 1]

[0088] FIG. 13 illustrates an appearance of a television to which the displays 1A, 1B, and 1C according to the foregoing
embodiment and the like are applied. The television has, for example, an image display screen section 300 including a
front panel 310 and a filter glass 320. The image display screen section 300 is configured of one of the displays 1A, 1B,
and 1C according to the foregoing embodiment and the like.

[Application Example 2]

[0089] FIGS. 14A and 14B illustrate appearances of a digital camera to which the displays 1A, 1B, and 1C according
to the foregoing embodiment and the like are applied. The digital camera has, for example, a light emitting section 410
for a flash, a display section 420, a menu switch 430, and a shutter button 440. The display section 420 is configured
of one of the displays 1A, 1B, and 1C according to the foregoing embodiment and the like.

[Application Example 3]

[0090] FIG. 15 illustrates an appearance of a notebook personal computer to which the displays 1A, 1B, and 1C
according to the foregoing embodiment and the like are applied. The notebook personal computer has, for example, a
main body 510, a keyboard 520 for operation of inputting characters and the like, and a display section 530 for displaying
an image. The display section 530 is configured of one of the displays 1A, 1B, and 1C according to the foregoing
embodiment and the like.

[Application Example 4]

[0091] FIG. 16 illustrates an appearance of a video camcorder to which the displays 1A, 1B, and 1C according to the
foregoing embodiment and the like are applied. The video camcorder has, for example, a main body 610, a lens 620 for
shooting an object provided on the front side surface of the main body 610, a start-and-stop switch 630 in shooting, and
a display section 640. The display section 640 is configured of one of the displays 1A, 1B, and 1C according to the
foregoing embodiment and the like.

[Application Example 5]

[0092] FIGS. 17A to 17G illustrate appearances of a mobile phone to which the displays 1A, 1B, and 1C according to
the foregoing embodiment and the like are applied. In the mobile phone, for example, an upper package 710 and a lower
package 720 are jointed by a joint section (hinge section) 730. The mobile phone has a display 740, a sub-display 750,
a picture light 760, and a camera 770. The display 740 or the sub-display 750 is configured of one of the displays 1A,
1B, and 1C according to the foregoing embodiment and the like.
[0093] While the present invention has been described with reference to the embodiment and the modification, the
present invention is not limited to the foregoing embodiment and the like, and various modifications may be made. For
example, in the foregoing embodiment and the like, the yellow light emitting material is used as a material of the yellow
light emitting layer 15CY. However, the material of the yellow light emitting layer 15CY is not limited thereto, and a
mixture of a red light emitting material and a green light emitting material may be used. Further, in the foregoing em-
bodiment and the like, one display pixel includes the red pixel 5R, the green pixel 5G, and the blue pixel 5B. However,
the configuration thereof is not limited thereto, and one display pixel may include the red pixel 5R, the green pixel 5G,
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the blue pixel 5B, and a yellow pixel. In this case, the yellow pixel may be formed in the RG region 2A.
[0094] Further, the materials, the thicknesses, the film-forming methods, the film-forming conditions, and the like of
each layer are not limited to those described in the foregoing embodiment and the like, and other material, other thickness,
other film-forming method, and other film-forming conditions may be adopted. For example, in the foregoing first em-
bodiment, the oxide semiconductor is used as a channel in the TFT 20. However, the material is not limited thereto, and
silicon, organic semiconductor, or the like may be used.
[0095] Further, in the foregoing embodiment and the like, the description has been specifically given of the configu-
rations of the organic EL devices 10R, 10G, and 10B, and the like. However, some of the embodiments may not provide
all these layers, and/or other layers may be further provided. For example, the light emitting layer 15C (the yellow light
emitting layer 15CY and the blue light emitting layer 15CB) may be formed directly on the hole injection layer 15A without
forming the electron transport layer 15B on the hole injection layer 15A.
[0096] Furthermore, the organic layer 15 may be formed by a coating method such as a spin coating method, a dipping
method, a doctor blade method, a discharge coating method, and a spray coating method; a printing method such as
an ink jet method, an offset printing method, a relief printing method, an intaglio printing method , a screen printing
method, and a micro gravure printing method; or the like in addition to the foregoing method. According to characteristics
of each organic layer and each member, a dry process and a wet process may be used in combination.
[0097] Further, in the foregoing embodiment and the like, the description has been given of the active matrix display.
However, the present invention is applicable to a passive matrix display as well. Furthermore, the configuration of the
pixel drive circuit for driving the active matrix is not limited to the configuration described in the foregoing embodiment.
As needed, a capacity device and/or a transistor may be added. In this case, according to the change of the pixel drive
circuit, a necessary drive circuit may be added in addition to the foregoing signal line drive circuit 120 and the foregoing
scanning line drive circuit 130.

Claims

1. A display comprising:

a first region (3B) including first pixels (5B) configured to have a single color;
a second region (3A) including second pixels (5R, 5G) configured to have a plurality of colors different from the
single color, the second pixels having an organic layer including a common light emitting layer (15C); and
a dividing wall (14) separating the first region from the second region;
a second dividing wall separating the second region from another first region, wherein a dividing wall is not
provided between the plurality of pixels in the second region; wherein patterned lyophilic regions (3) are provided
around each of the first pixels and the second pixels, and a liquid repellent region (4) is formed to separate the
first and second regions and to surround both the first and second regions; and wherein
shapes of the first and second pixels are determined by the lyophilic and liquid repellent regions.

2. The display according to claim 1, wherein the second pixels are color-separated by a color filter.

3. The display according to claim 1 or 2, wherein the dividing wall has been subjected to water-repellent treatment.

4. The display according to any preceding claim, wherein the second pixels are arranged in a line such that the adjacent
second pixels have the colors different from each other.

5. The display according to claim 4, wherein

the second pixels each have a rectangular shape, and
a longitudinal direction of the second pixels is arranged perpendicular to an extending direction of the dividing wall.

6. The display according to any preceding claim, wherein the second pixels are linearly arranged as to be separated
by color along an extending direction of the dividing wall.

7. The display according to any preceding claim, wherein

the first and second pixels each include a thin film transistor provided on a substrate and a display device having
a light emitting layer provided on the thin film transistor, and
the thicknesses of the light emitting layer in the second pixels are different depending on the color due to
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provision of a step in a planarizing film between the thin film transistor and the display device.

8. The display according to claim 7, wherein the display device includes

a lower electrode provided on the planarizing film,
a hole injection-transport layer provided on the lower electrode, the hole injection-transport layer having hole
injection characteristics and/or hole transport characteristics,
a light emitting layer provided on the hole injection-transport layer,
an electron injection-transport layer provided on the light emitting layer, the electron injection-transport layer
being provided continuously on whole surfaces of the first and second regions, the electron injection-transport
layer having electron injection characteristics and/or electron transport characteristics, and
an upper electrode.

9. The display according to claim 8, wherein

the light emitting layer of the display device provided in the first region is provided continuously on the whole
surfaces of the first and second regions, and
the light emitting layer of the display device provided in the first region is laminated on the light emitting layer
of the display device provided in the second region.

10. An electronic unit or apparatus including a display as claimed in any preceding claim.

Patentansprüche

1. Anzeige, umfassend:

ein erstes Gebiet (3B), einschließlich erster Pixel (5B), ausgelegt, eine einzelne Farbe zu haben;
ein zweites Gebiet (3A), einschließlich zweiter Pixel (5R, 5G), ausgelegt, mehrere von der einzelnen Farbe
verschiedene Farben zu haben, wobei die zweiten Pixel eine organische Schicht aufweisen, die eine gemein-
same lichtemittierende Schicht (15C) enthalten; und
eine Trennwand (14), die das erste Gebiet von dem zweiten Gebiet trennt;
eine zweite Trennwand, die das zweite Gebiet von einem anderen ersten Gebiet trennt, wobei eine Trennwand
nicht zwischen den mehreren Pixeln in dem zweiten Gebiet vorgesehen ist; wobei strukturierte lyophile Gebiete
(3) um jedes der ersten Pixel und der zweiten Pixel vorgesehen sind, und ein flüssigkeitsabweisendes Gebiet
(4) gebildet ist, um das erste und das zweite Gebiet zu trennen und um sowohl das erste als auch das zweite
Gebiet zu umgeben; und wobei
Formen der ersten und zweiten Pixel durch die lyophilen und flüssigkeitsabweisenden Gebiete bestimmt werden.

2. Anzeige nach Anspruch 1, wobei die zweiten Pixel durch ein Farbfilter farbgetrennt sind.

3. Anzeige nach Anspruch 1 oder 2, wobei die Trennwand einer wasserabweisenden Behandlung unterzogen worden
ist.

4. Anzeige nach einem vorhergehenden Anspruch, wobei die zweiten Pixel derart in einer Linie angeordnet sind, dass
die benachbarten zweiten Pixel die voneinander verschiedenen Farben aufweisen.

5. Anzeige nach Anspruch 4, wobei

die zweiten Pixel jeweils eine rechteckige Form aufweisen, und
eine Längsrichtung der zweiten Pixel senkrecht zu einer Erstreckungsrichtung der Trennwand angeordnet ist.

6. Anzeige nach einem vorhergehenden Anspruch, wobei die zweiten Pixel, um nach Farbe getrennt zu sein, linear
entlang einer Erstreckungsrichtung der Trennwand angeordnet sind.

7. Anzeige nach einem vorhergehenden Anspruch, wobei

die ersten und zweiten Pixel jeweils einen auf einem Substrat vorgesehenen Dünnschichttransistor und eine
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Anzeigevorrichtung mit einer lichtemittierenden Schicht, auf dem Dünnschichttransistor vorgesehen, enthalten,
und
die Dicken der lichtemittierenden Schicht in den zweiten Pixeln je nach der Farbe aufgrund einer Vorkehrung
einer Stufe in einem Planarisierungsfilm zwischen dem Dünnschichttransistor und der Anzeigevorrichtung ver-
schieden sind.

8. Anzeige nach Anspruch 7, wobei die Anzeigevorrichtung enthält:

eine auf dem Planarisierungsfilm vorgesehene untere Elektrode,
eine auf der unteren Elektrode vorgesehene Lochinjektionstransportschicht, wobei die Lochinjektionstransport-
schicht Lochinjektionscharakteristika und/oder Lochtransportcharakteristika aufweist,
eine auf der Lochinjektionstransportschicht vorgesehene lichtemittierende Schicht,
eine auf der lichtemittierenden Schicht vorgesehene Elektroneninjektionstransportschicht, wobei die Elektro-
neninjektionstransportschicht kontinuierlich auf ganzen Oberflächen des ersten und zweiten Gebiets vorgese-
hen ist, wobei die Elektroneninjektionstransportschicht Elektroneninjektionscharakteristika und/oder Elektro-
nentransportcharakteristika aufweist, und
eine obere Elektrode.

9. Anzeige nach Anspruch 8, wobei

die lichtemittierende Schicht der in dem ersten Gebiet vorgesehenen Anzeigevorrichtung kontinuierlich auf den
ganzen Oberflächen des ersten und zweiten Gebiets vorgesehen ist, und
die lichtemittierende Schicht der in dem ersten Gebiet vorgesehenen Anzeigevorrichtung auf die lichtemittie-
rende Schicht der in dem zweiten Gebiet vorgesehenen Anzeigevorrichtung laminiert ist.

10. Elektronikeinheit oder -vorrichtung, enthaltend eine Anzeige nach einem vorhergehenden Anspruch.

Revendications

1. Écran comprenant :

une première région (3B) comportant des premiers pixels (5B) configurés pour avoir une couleur unique ;
une deuxième région (3A) comportant des deuxièmes pixels (5R, 5G) configurés pour avoir une pluralité de
couleurs différentes de la couleur unique, les deuxièmes pixels ayant une couche organique comportant une
couche émettrice de lumière commune (15C) ; et
une paroi de séparation (14) séparant la première région de la deuxième région ;
une deuxième paroi de séparation séparant la deuxième région d’une autre première région, aucune paroi de
séparation n’étant disposée entre la pluralité de pixels dans la deuxième région ; dans lequel
des régions lyophiles à motif (3) sont disposées autour à la fois des premiers pixels et des deuxièmes pixels,
et une région repoussant les liquides (4) est formée pour séparer la première et la deuxième région et pour
entourer à la fois la première et la deuxième région ; et dans lequel
des formes des premiers et des deuxièmes pixels sont déterminées par les régions lyophiles et repoussant les
liquides.

2. Écran selon la revendication 1, dans lequel les deuxièmes pixels sont séparés en couleur par un filtre coloré.

3. Écran selon la revendication 1 ou 2, dans lequel la paroi de séparation a été soumise à un traitement hydrofuge.

4. Écran selon une quelconque revendication précédente, dans lequel les deuxièmes pixels sont disposés sur une
ligne de telle sorte que les deuxièmes pixels adjacents ont les couleurs différentes les unes des autres.

5. Écran selon la revendication 4, dans lequel

les deuxièmes pixels ont chacun une forme rectangulaire, et
une direction longitudinale des deuxièmes pixels est disposée perpendiculairement à une direction d’extension
de la paroi de séparation.
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6. Écran selon une quelconque revendication précédente, dans lequel les deuxièmes pixels sont disposés linéairement
de manière à être séparés par couleur le long d’une direction d’extension de la paroi de séparation.

7. Écran selon une quelconque revendication précédente, dans lequel

les premiers et les deuxièmes pixels comportent chacun un transistor en couches minces disposé sur un substrat
et un dispositif d’affichage ayant une couche émettrice de lumière disposé sur le transistor en couches minces, et
les épaisseurs de la couche émettrice de lumière dans les deuxièmes pixels sont différentes selon la couleur
en raison de la création d’une marche dans un film de planarisation entre le transistor en couches minces et le
dispositif d’affichage.

8. Écran selon la revendication 7, dans lequel le dispositif d’affichage comporte

une électrode inférieure disposée sur le film de planarisation,
une couche d’injection-transport de trous disposée sur l’électrode inférieure, la couche d’injection-transport de
trous ayant des caractéristiques d’injection de trous et/ou des caractéristiques de transport de trous,
une couche émettrice de lumière disposée sur la couche d’injection-transport de trous,
une couche d’injection-transport d’électrons disposée sur la couche émettrice de lumière, la couche d’injection-
transport d’électrons étant disposée de façon continue sur des surfaces entières des première et deuxième
régions, la couche d’injection-transport d’électrons ayant des caractéristiques d’injection d’électrons et/ou des
caractéristiques de transport d’électrons, et
une électrode supérieure.

9. Écran selon la revendication 8, dans lequel

la couche émettrice de lumière du dispositif d’affichage disposé dans la première région est disposée de façon
continue sur les surfaces entières des première et deuxième régions, et
la couche émettrice de lumière du dispositif d’affichage disposé dans la première région est stratifiée sur la
couche émettrice de lumière du dispositif d’affichage disposé dans la deuxième région.

10. Unité ou appareil électronique comportant un écran selon une quelconque revendication précédente.
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