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DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority from Japa-
nese application JP2017-166438 filed on Aug. 31, 2017, the
content of which is hereby incorporated by reference into
this application.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to a display device.
2. Description of the Related Art
[0003] A display device including a bank defining a pixel

region, and an organic electroluminescent layer formed on
the pixel region and the bank has been conventionally
known (e.g., FIGS. 5A to 5C in JP 2017-54832 A). The
organic electroluminescent layer is formed by vapor depo-
sition. Specifically, a material that serves as the organic
electroluminescent layer is discharged from a line source as
a vapor deposition source through a vapor deposition mask
in which an opening is formed, so that the organic elec-
troluminescent layer is pattern-formed so as to correspond to
the shape of the opening of the vapor deposition mask.
[0004] Here, the material discharged from the vapor depo-
sition source is discharged obliquely at a predetermined
discharge angle; while a portion of the material obliquely
discharged is obstructed at the opening edge portion of the
vapor deposition mask, which may generate a region where
the film thickness of the organic electroluminescent layer is
thin in the vicinity of the opening edge portion. That is,
around the boundary between the pixel region and the bank
in the pixel region, a portion that is a shadow of the vapor
deposition mask, the bank, or the like is present in the
direction of vapor deposition from the vapor deposition
source, and therefore, the region where the film thickness of
the organic electroluminescent layer is thin is generated.
When the region where the film thickness of the organic
electroluminescent layer is thin is generated in a light
emitting region, an electric current is concentrated in the
region, which may cause a trouble such as a reduction in
luminous efficiency, a shorter life span, and a color shift.
Therefore, the width of the bank is set such that the region
where the film thickness of the organic electroluminescent
layer is thin is not formed in the light emitting region but is
formed on the bank as a non-light emitting region. Conven-
tionally, the bank has been formed with a common width at
any portion that defines the pixel region, and thus formed
excessively wide at a portion at which the region where the
film thickness of the organic electroluminescent layer is thin
is less likely to be formed. In such a configuration, the space
between pixels is widened, which exerts an undesirable
effect on realizing a higher definition of pixels. Alterna-
tively, the area of the pixel region is limited, which is an
obstacle to a higher luminance of the display device.

SUMMARY OF THE INVENTION

[0005] It is an object of the invention to realize a higher
opening ratio and higher definition of pixels without reduc-
ing luminous efliciency.
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[0006] A display device according to an aspect of the
invention includes: an insulating layer defining a pixel
region with a first extending portion and a second extending
portion, the first extending portion extending in a direction
along a first side of the pixel region, the second extending
portion extending in a direction along a second side of the
pixel region, the second side crossing the first side; and an
organic electroluminescent layer formed in the pixel region,
on the first extending portion, and on the second extending
portion, wherein a width of the first extending portion in a
plan view is smaller than a width of the second extending
portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1isa perspective view schematically showing
an overall configuration of a display device according to an
embodiment.

[0008] FIG. 2 is a cross-sectional view showing the dis-
play device according to the embodiment.

[0009] FIG. 3 is a diagram illustrating a vapor deposition
source.
[0010] FIG. 4 is a plan view schematically showing a

portion of a display region in a conventional example.
[0011] FIG. 5 is a cross-sectional view taken along line
V-V in FIG. 4, illustrating the formation of an organic
electroluminescent layer in the conventional example.
[0012] FIG. 6 is a cross-sectional view taken along line
VI-VI in FIG. 4, illustrating the formation of the organic
electroluminescent layer in the conventional example.
[0013] FIG. 7 is a plan view schematically showing a
portion of a display region in the embodiment.

[0014] FIG. 8 is a cross-sectional view taken along line
VIII-VII in FIG. 7, illustrating the formation of an organic
electroluminescent layer in the embodiment.

[0015] FIG. 9 is a diagram illustrating an inclination angle
of an inclined surface of an insulating layer in the embodi-
ment.

[0016] FIG. 10 is a diagram illustrating the formation of
the insulating layer using a halftone mask in the embodi-
ment.

DETAILED DESCRIPTION OF THE
INVENTION

[0017] Hereinafter, an embodiment of the invention (here-
inafter referred to as “the embodiment”) will be described
with reference to the drawings. However, the invention can
be implemented in various aspects within the scope not
departing from the gist of the invention, and should not be
interpreted as being limited to the details described in the
following exemplary embodiment.

[0018] Inthe drawings, for more clarity of description, the
width, thickness, shape, and the like of each part may be
schematically represented compared to those in practicing
aspects of the invention. However, they are illustrative only
and do not limit the interpretation of the invention. In the
specification and the drawings, elements having functions
similar to those described in relation to a previous drawing
are denoted by the same reference numerals and signs, and
a redundant description may be omitted.

[0019] Further, in the embodiment, the terms “on” and
“under” as used in defining the positional relationship
between one component and another component include, not
only the case where one component is located directly on or
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directly under another component, but also the case where
one component is located above (or below) another layer or
region, that is, the case where still another component is
present between the components unless otherwise noted. In
the following description, the side on which a second
substrate is disposed with respect to a first substrate is
described as being “top” or “upward” while the opposite
side is described as being “bottom™ or “downward” in a
cross-sectional view unless otherwise noted.

[0020] FIG. 1 is a perspective view showing an outline of
an overall configuration of a display device according to the
embodiment. In the embodiment, an organic electrolumi-
nescent display device is exemplified as a display device
100. The display device 100 includes, for example, pixel
regions P of multiple colors of red, green, and blue, and is
configured to display a full-color image. In the following
description, when it is necessary to distinguish which color
the pixel region is, each of Sign R representing a red pixel
region, Sign G representing a green pixel region, and Sign
B representing a blue pixel region is attached to Sign P
representing the pixel region; however, when it is unneces-
sary to distinguish the pixel regions, the pixel regions are
each referred to simply as “pixel region P”.

[0021] The display device 100 includes a first substrate 10
having a rectangular (e.g., oblong) external shape, and a
second substrate 11 disposed to face the first substrate 10.
The first substrate 10 is formed of a polyimide resin,
polyethylene terephthalate, or the like, and preferably has
flexibility. The first substrate 10 includes a display region M
where a plurality of the pixel regions P are disposed in a
matrix. Only one pixel region P is shown in FIG. 1; however,
the pixel regions P are disposed in the substantially entire
display region M. Moreover, the first substrate 10 includes
a picture-frame region N around the display region M.
Further, the first substrate 10 includes a terminal region T. In
the terminal region T, an integrated circuit chip 12 for
driving elements for displaying an image is mounted.
Although not shown in the drawing, a flexible board may be
electrically connected to the terminal region T.

[0022] With reference to FIG. 2, the details of a stacked
structure of the display device 100 will be described. FIG. 2
is a cross-sectional view showing the display device accord-
ing to the embodiment. A display circuit layer 16 including
a plurality of layers is stacked on the first substrate 10. The
display circuit layer 16 includes an undercoat layer 18
serving as a barrier to impurities contained in the first
substrate 10. The undercoat layer 18 is made of an inorganic
material such as a silicon oxide film or a silicon nitride film,
or may be a stacked structure of a silicon oxide film and a
silicon nitride film. A semiconductor layer 20 is formed on
the undercoat layer 18. A source electrode 22 and a drain
electrode 24 are electrically connected to the semiconductor
layer 20, and a gate insulating film 26 is formed to cover the
semiconductor layer 20. The gate insulating film 26 is also
made of an inorganic material. A gate electrode 28 is formed
on the gate insulating film 26, and an interlayer insulating
film 30 is formed to cover the gate electrode 28. The
interlayer insulating film 30 is also made of an inorganic
material. The source electrode 22 and the drain electrode 24
penetrate the gate insulating film 26 and the interlayer
insulating film 30. At least a portion of a thin film transistor
TFT is composed of the semiconductor layer 20, the source
electrode 22, the drain electrode 24, and the gate electrode
28. A passivation film 32 is provided so as to cover the thin
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film transistor TFT. The passivation film 32 is also made of
an inorganic material. The passivation film 32 may be
omitted.

[0023] A planarization layer 34 is provided on the passi-
vation film 32. A plurality of pixel electrodes 36 (e.g,
anodes) are provided on the planarization layer 34 so as to
respectively correspond to the plurality of pixel regions P.
The planarization layer 34 is formed such that at least a
surface thereof on which the pixel electrode 36 is provided
is flat. An organic material such as a photosensitive acrylic
resin is preferably used as the planarization layer 34. The
pixel electrode 36 is electrically connected to one of the
source electrode 22 and the drain electrode 24 located on the
semiconductor layer 20 through a contact hole 38 penetrat-
ing the planarization layer 34 and the passivation film 32.

[0024] An insulating layer (bank) 40 defining the plurality
of pixel regions P is formed on the planarization layer 34 and
the pixel electrode 36. An organic material such as a
photosensitive acrylic resin or polyimide is preferably used
as the insulating layer 40. The insulating layer 40 is formed
so as to cover the edge portions of the pixel electrodes 36 in
the pixel regions P next to each other.

[0025] In this example, although described in detail later,
the pixel region P has a rectangular shape including short
sides and long sides in a plan view, and the insulating layer
40 includes first extending portions 40a extending along the
short side of the pixel region P, and second extending
portions 405 extending along the long side of the pixel
region P. Each of the pixel regions P is defined by two first
extending portions 40a and two second extending portions
405.

[0026] An organic electroluminescent layer 42 is provided
on the pixel electrode 36 and on the insulating layer 40. The
organic electroluminescent layer 42 is provided separately
(isolatedly) for each of the pixel electrodes 36, and config-
ured to emit blue, red, or green light corresponding to each
of the pixel regions P. The colors corresponding to the pixel
regions P are not limited thereto, and, for example, yellow,
white, or the like may be added thereto.

[0027] A common electrode 44 (e.g., a cathode) is pro-
vided on the organic electroluminescent layer 42. The com-
mon electrode 44 is continuous above the pixel electrodes 36
next to each other. The organic electroluminescent layer is
interposed between the pixel electrode 36 and the common
electrode 44, and emits light with a luminance controlled by
an electric current flowing therebetween.

[0028] The organic electroluminescent layer 42 includes at
least a light emitting layer, and may include a hole transport
layer, a hole injection layer, an electron transport layer, and
an electron injection layer. At least a portion of a light
emitting element 46 is composed of the pixel electrode 36,
the organic electroluminescent layer 42, and the common
electrode 44.

[0029] A sealing layer 48 covers a plurality of the light
emitting elements 46. With this configuration, the light
emitting element 46 is shielded from moisture. The sealing
layer 48 includes an inorganic film such as of SiN or SiOx,
and may be a single layer or a stacked structure. For
example, the inorganic film may have a structure in which
inorganic films interpose an organic film of resin such as an
acrylic resin from above and below. An adhesive layer 54 is
provided on the sealing layer 48, and the second substrate 11
is provided on the adhesive layer 54. A touch panel may be
provided on the second substrate 11.
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[0030] Here, with reference to FIGS. 3 to 8, the formation
of the organic electroluminescent layer 42 will be described.
FIG. 3 is a diagram illustrating a vapor deposition source.
FIG. 4 is a plan view schematically showing a portion of a
display region in a conventional example. FIG. 5 is a
cross-sectional view taken along line V-V in FIG. 4, illus-
trating the formation of an organic electroluminescent layer
in the conventional example. FIG. 6 is a cross-sectional view
taken along line VI-VI in FIG. 4, illustrating the formation
of the organic electroluminescent layer in the conventional
example. FIG. 7 is a plan view schematically showing a
portion of the display region in the embodiment. FIG. 8 is a
cross-sectional view taken along line VIII-VIII in FIG. 7,
illustrating the formation of the organic electroluminescent
layer in the embodiment.

[0031] In FIGS. 5, 6, and 8, the layers other than the first
substrate 10, the insulating layer 40, and the organic elec-
troluminescent layer 42 are omitted for simplification of
description. Moreover, in FIGS. 5, 6, and 8, for describing
the details of the configuration of the insulating layer 40, the
ratio of the width of the insulating layer 40 (the first
extending portion 40a and the second extending portion
405) to the width of the pixel region P is increased. The
arrows in FIGS. 5, 6, and 8 represent the discharge of a
material from a vapor deposition source 200.

[0032] The organic electroluminescent layer 42 is formed
separately for each luminescent color by vapor deposition.
Specifically, an organic material (hereinafter also referred to
simply as “material”) serving as the organic electrolumines-
cent layer 42 is discharged from the vapor deposition source
200 shown in FIG. 3 through a vapor deposition mask 300
including an opening H, so that the organic electrolumines-
cent layer 42 is pattern-formed so as to correspond to the
shape of the opening H of the vapor deposition mask 300.

[0033] A so-called line source that is filled with the
material and discharges the material from a plurality of
discharge ports 200« is used as the vapor deposition source
200. A shield 2005 for adjusting the discharge angle of the
material is provided around the discharge ports 2004 of the
vapor deposition source 200 so as to overlap a portion of
each of the discharge ports 2004 along the Y-direction. For
this reason, the discharge angle of the vapor deposition
source 200 is different between the X-direction and the
Y-direction in FIG. 3. Specifically, the vapor deposition
source 200 is configured such that the shape thereof is long
in the Y-direction in FIG. 3 and short in the X-direction, that
the vapor deposition source 200 discharges the material at a
maximum discharge angle 61 in the X-direction and dis-
charges the material at a maximum discharge angle 62 in the
Y-direction, and that the relation: 61>02 is satisfied. The
maximum discharge angle 02 can be adjusted by adjusting
an area of the shield 2004 that overlaps the discharge ports
200a. On the other hand, the maximum discharge angle 01
can also be adjusted in the same manner, but the adjustment
is difficult. This is because a plurality of shielding plates or
slits provided in a shielding plate are required for the
adjustment and it is necessary to perform the position
adjustment for each of the plates or slits. Accordingly,
manufacturing becomes easier when the discharge angle
only in one direction is adjusted as in this example. As the
angles 01 and 02 become closer to 0° the material is
discharged at an angle closer to perpendicular to the first
substrate 10. Regions C1 and C2 in FIG. 3 schematically
show regions where the material is discharged.
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[0034] Here, with reference to FIGS. 4 to 6, the formation
of an organic electroluminescent layer 42 in the conven-
tional example and the problem thereof will be described. As
shown in FIG. 4, the length of the long side of each of the
pixel regions P is defined as al, and the length of the short
side of each of the pixel regions P is defined as a2. Moreover,
the width of the first extending portion 40a of the insulating
layer 40 is defined as bl, and the width of the second
extending portion 405 of the insulating layer 40 is defined as
b2. In the conventional example as shown in FIGS. 4 to 6,
the width b1 of the first extending portion 40a and the width
b2 of the second extending portion 405 are the same as each
other.

[0035] First, the vapor deposition mask 300 including the
opening H in a region corresponding to the blue pixel region
PB is disposed on the first extending portion 40a and on the
second extending portion 406. The vapor deposition mask
300 is preferably disposed such that, in a plan view, one edge
portion of the opening H overlaps the central portion of the
first extending portion 40q in the width direction thereof and
that another edge portion of the opening H overlaps the
central portion of the second extending portion 405 in the
width direction thereof.

[0036] Then, the first substrate 10 on which the insulating
layer 40 is formed is relatively moved in a scan direction S
with respect to the vapor deposition source 200 while the
material is discharged from the vapor deposition source 200.
Herein, the scan direction S is the X-direction.

[0037] As shown in FIG. 5, the material discharged at the
maximum discharge angle 02 from the vapor deposition
source 200 is vapor-deposited on the blue pixel region PB
and the first extending portion 40a, and thus the organic
electroluminescent layer 42 that emits blue light is formed.
Here, the maximum discharge angle 62 is small, and the
material is discharged onto the blue pixel region PB and the
first extending portion 404 at an angle close to perpendicular
to the first substrate 10; therefore, the organic electrolumi-
nescent layer 42 is vapor-deposited with a substantially
uniform thickness.

[0038] On the other hand, as shown in FIG. 6, the material
discharged at the maximum discharge angle 61 from the
vapor deposition source 200 is vapor-deposited on the blue
pixel region PB and the second extending portion 405, and
thus the organic electroluminescent layer 42 that emits blue
light is formed. Here, the maximum discharge angle 61 is
large compared to the maximum discharge angle 62. More-
over, the vapor deposition mask 300 has a predetermined
thickness, and therefore, a portion of the material obliquely
discharged is obstructed at the edge portion of the opening
H of the vapor deposition mask 300. Therefore, the material
is not sufficiently vapor-deposited in the vicinity of the edge
portion of the opening H of the vapor deposition mask 300,
and thus a thin film region t (also referred to as “vapor
deposition shadow” in some cases) where the film thickness
of the organic electroluminescent layer 42 is thin is genet-
ated. As shown in FIG. 6, the thin film region t is generated
at the edge portion of the organic electroluminescent layer
42 on the second extending portion 405. The dotted arrows
in FIG. 6 show the original traveling directions of the
material that is obstructed at the edge portion of the opering
H of the vapor deposition mask 300.

[0039] When the thin film region t of the organic elec-
troluminescent layer 42 is generated in the light emitting
region, an electric current is concentrated in the thin film
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region, which may cause the problem of a reduction in
luminous efficiency. Therefore, the widths bl and b2 of the
insulating layer 40 are set such that the thin film region t is
formed on the insulating layer 40 as a non-light emitting
region. Here, the light emitting region is a region where the
organic electroluminescent layer 42 is interposed between
the common electrode 44 and the pixel electrode 36 in the
pixel region P, and the non-light emitting region is a region
where the organic electroluminescent layer 42 and the pixel
electrode 36 are separated from each other due to the
presence of the insulating layer 40 in the pixel region P.
[0040] In the conventional example, the width bl of the
first extending portion 40a is set to be the same as the width
b2 of the second extending portion 405, When the width of
the insulating layer 40 is set wide, the space between the
pixel regions P is increased, which is an obstacle to realizing
a higher luminance and higher definition of pixels. More-
over, when the width of the insulating layer 40 is set narrow,
the width b2 is narrowed, which causes the thin film region
t to overlap the pixel region P. This allows an electric current
to concentrate in the region, which becomes the cause of a
reduction in luminous efliciency, a shorter life span, a color
shift, or the like.

[0041] Therefore, in the embodiment as shown in FIGS. 7
and 8, the width b1 of the first extending portion 40a is made
narrower than the width b2 of the second extending portion
405. As shown in FIG. 8, the material discharged at the
maximum discharge angle 62 is vapor-deposited on the blue
pixel region PB and the first extending portion 40a, and thus
the organic electroluminescent layer 42 is formed. The
maximum discharge angle 62 is small, and the material
discharged obliquely to the first substrate 10 is less likely to
be obstructed by the edge portion of the opening H of the
vapor deposition mask 300. Therefore, the thin film region
t of the organic electroluminescent layer 42 is less likely to
be generated also at the edge portion of the opening H of the
vapor deposition mask 300, and the organic electrolumines-
cent layer 42 is formed with a substantially uniform thick-
ness. That is, even when the width bl of the first extending
portion 40q is narrowed, the problem such as a reduction in
luminous efficiency due to the concentration of an electric
current in the thin film region t is not caused.

[0042] In the embodiment, the space between the pixel
regions P in the X-direction shown in FIG. 7 can be
narrowed by an amount corresponding to the narrowing of
the width b1 of the first extending portion 40a, which makes
it possible to realize a higher definition and the like of pixels.
[0043] In the embodiment, the formation of the organic
electroluminescent layer 42 on the blue pixel region PB and
the second extending portion 405 is similar to that in FIG.
6 described in the conventional example, and therefore, a
detailed description of the formation is omitted.

[0044] In the embodiment, an example has been shown in
which the thin film region t of the organic electrolumines-
cent layer 42 is formed on the second extending portion 405
but the thin film region t of the organic electroluminescent
layer 42 is not formed on the first extending portion 40a.
However, the invention is not limited to this example. For
example, the thin film region t having a width narrower than
that of the thin film region t formed on the second extending
portion 405 may be formed on the first extending portion
40a.

[0045] In the embodiment, a configuration has been
described in which the width b1 of the first extending portion
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40a extending in the Y-direction is made narrower than the
width b2 of the second extending portion 405 extending in
the X-direction as shown in FIG. 7. However, the invention
is not limited to this configuration. It is sufficient to narrow
the width of either the first extending portion 40a or the
second extending portion 405, whichever the thin film
region t is still less likely to be generated on, depending on
the discharge direction and discharge angle of the material
discharged from the vapor deposition source 200.

[0046] In the above, only the organic electroluminescent
layer 42 that is formed in the blue pixel region PB has been
described. However, also in the red pixel region PR and the
green pixel region PG, the organic electroluminescent layers
42 corresponding to the respective colors are vapor-depos-
ited in the same manner.

[0047] Further, with reference to FIGS. 6, 8, 9, and 10, the
details of the insulating layer 40 in the embodiment will be
described. FIG. 9 is a diagram illustrating an inclination
angle of an inclined surface of the insulating layer in the
embodiment. FIG. 10 is a diagram illustrating the formation
of the insulating layer using a halftone mask in the embodi-
ment.

[0048] In FIG. 8 and the like, the first extending portion
40a of the insulating layer 40 includes a top portion 41a and
inclined surfaces 43a provided at both edges of the top
portion 41la. The second extending portion 405 of the
insulating layer 40 includes a top portion 415 and inclined
surfaces 436 provided at both edges of the top portion 412.
In FIG. 8 and the like, an example is shown in which the
inclined surface of the insulating layer 40 is a plane.
However, the inclined surface may be a gently curved
surface as in FIG. 9.

[0049] Hereinafter, as shown in FIG. 9, the angle formed
by the tangent to an inclined surface 43 at a height h/2,
where h is the height of a top portion 41 of the insulating
layer 40, and the bottom surface of the insulating layer 40 is
defined as the inclination angle (o in FIG. 9) of the inclined
surface 43.

[0050] Inthe embodiment, the width b1 of'the first extend-
ing portion 40a in a plan view is made smaller than the width
b2 of the second extending portion 405 by making the width
of the top portion 41a of the first extending portion 40a
smaller than the width of the top portion 415 of the second
extending portion 405 in the plan view. Moreover, as shown
in FIGS. 6 and 8, the inclination angle of the inclined surface
43a of the first extending portion 40a is made larger than the
inclination angle of the inclined surface 435 of the second
extending portion 405.

[0051] Moreover, it is preferable that the height of the top
portion 41a of the first extending portion 40qa is made the
same as the height of the top portion 415 of the second
extending portion 40b. This is because when the vapor
deposition mask 300 is disposed so as to lie on the top
portion 41a and on the top portion 415, a gap is generated
between the vapor deposition mask 300 and the insulating
layer 40 if the heights of the top portions are different, which
may cause the material discharged from the vapor deposition
source 200 to be vapor-deposited on the next pixel region P
through the gap. For example, when the organic electrolu-
minescent layer 42 to be formed in the blue pixel region PB
is formed in the red pixel region PR next thereto, a color
mixture occurs.

[0052] The inclined surface 43 of the insulating layer 40 is
formed preferably using a halftone mask 400. As shown in



US 2019/0067393 A1l

FIG. 10, the halftone mask 400 preferably includes open-
ings, light shielding portions 410, and semi-transmission
portions 420. The light shielding portion 410 blocks light,
and the semi-transmission portion 420 partially transmits
light.

[0053] First, a photosensitive resin film constituting the
insulating layer 40 is formed on the first substrate 10. Then,
the halftone mask 400 is disposed on the photosensitive
resin film, and the opening and the inclined surface 43 of the
insulating layer 40 are formed by performing exposure and
patterning. In this case, the light shielding portion 410
corresponds to a position corresponding to the top portion 41
of the insulating layer 40, and the semi-transmission portion
420 corresponds to the inclined surface 43.

[0054] In the embodiment, the inclination angle of the
inclined surface 43¢ of the first extending portion 40q is
made larger than the inclination angle of the inclined surface
435 of the second extending portion 405. For example, the
semi-transmission portion 420 is provided at a position
corresponding to the inclined surface 43a, and the semi-
transmission portion 420 is not provided at a position
corresponding to the inclined surface 435. Moreover, when
the inclined surface 434 is also to be inclined to some extent,
the semi-transmission portion 420 may be provided at
positions corresponding to both the inclined surfaces. For
example, the inclination angle of the inclined surface 43a is
preferably set to approximately 70°, and the inclination
angle of the inclined surface 435 is preferably set to approxi-
mately 30°. For achieving such a configuration, it is pref-
erable to use the halftone mask 400 in which the width of the
semi-transmission portion 420 disposed at the position cor-
responding to the inclined surface 43a is narrower than the
width of the semi-transmission portion 420 disposed at the
position corresponding to the inclined surface 435. In addi-
tion, an exposure amount, an exposure time, and the like are
preferably made different between the inclined surface 43a
and the inclined surface 435 such that the inclination angle
of the inclined surface 43a becomes larger than the incli-
nation angle of the inclined surface 435.

[0055] By forming the insulating layer 40 as described
above, the heights of the top portion 41a and the top portion
415 are same, the width of the first extending portion 40a is
narrower than the width of the second extending portion
405, and the inclination angle of the inclined surface 43a is
larger than the inclination angle of the inclined surface 43é4.
[0056] The invention is not limited to the embodiment
described above but can be variously modified. For example,
the configuration described in the embodiment may be
replaced with substantially the same configuration, a con-
figuration providing the same operational effect, or a con-
figuration capable of achieving the same object.

What is claimed is:

1. A display device comprising:

an insulating layer defining a pixel region with a first
extending portion and a second extending portion, the
first extending portion extending in a direction along a
first side of the pixel region, the second extending
portion extending in a direction along a second side of
the pixel region, the second side crossing the first side;
and

an organic electroluminescent layer formed in the pixel
region, on the first extending portion, and on the second
extending portion, wherein
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a width of the first extending portion in a plan view is
smaller than a width of the second extending portion.

2. The display device according to claim 1, wherein

the organic electroluminescent layer has a first region, a
second region, and a center region surrounded by the
first region and the second region,

the second region is formed along the second extending
portion in the plan view, and

the second region is thinner than the center region.

3. The display device according to claim 2, wherein

the first region is formed along the first extending portion
in the plan view, and

the first region is thinner than the center region.

4. The display device according to claim 1,

further comprising a substrate under the insulating layer,
wherein

the first extending portion includes a first top portion and
first inclined surfaces formed at both edges of the first
top portion which are along the first side,

the second extending portion includes a second top por-
tion and second inclined surfaces formed at both edges
of the second top portion which are along the second
side, and

a first angle between the first inclined surface and the
substrate is larger than a second angle between the
second inclined surface and the substrate.

5. The display device according to claim 4, wherein

a width of the first top portion in the plan view is smaller
than a width of the second top portion.

6. The display device according to claim 4, wherein

heights of the first top portion and the second top portion
are same.

7. The display device according to claim 1, wherein

the pixel region includes a long side and a short side in the
plan view,

the second side is the long side, and the first side is the
short side.

8. The display device according to claim 1, wherein

a plurality of the pixel regions are disposed in a matrix,
and

the organic electroluminescent layer is formed in each of
the plurality of the pixel regions for each luminescent
color.

9. A display device comprising:

a substrate,

a light emitting element including an organic electrolu-
minescent layer on the substrate,

an insulating layer defining a pixel region with a first
extending portion and a second extending portion
crossing extending portion; and

the organic electroluminescent layer formed in the pixel
region, on the first extending portion, and on the second
extending portion, wherein

the first extending portion has a first inclined surface
along the pixel region,

the second extending portion has a second inclined sur-
face along the pixel region,

a first angle between the first inclined surface and the
substrate is larger than a second angle between the
second inclined surface and the substrate.

10. The display device according to claim 9, wherein

the organic electroluminescent layer has a first region, a
second region, and a center region surrounded by the
first region and the second region,
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the second region is formed along the second extending
portion in the plan view, and

the second region is thinner than the center region.

11. The display device according to claim 10, wherein

the first region is formed along the first extending portion
in the plan view, and

the first region is thinner than the center region.

12. The display device according to claim 9, wherein

a width of the first extending portion in a plan view is
smaller than a width of the second extending portion.

13. The display device according to claim 9, wherein

the pixel region includes a long side and a short side in the
plan view,

the first extending portion is along the short side and the
second extending portion is along the long side.
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