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7 ABSTRACT

To provide an organic electroluminescent display device pro-
moting a color purity of emitted light and promoting a con-
trast in a top emission type organic electroluminescent dis-
play device, there is constructed a constitution including a
plurality of pixel electrodes CD arranged at a main face of an
insulating substrate SUB, a plurality of organic electrolumi-
nescent layers OLE having a multi-layer structure respec-
tively arranged above the plurality of pixel electrodes CD, a
light transmitting opposed electrode AD arranged above the

(22) Filed: Oct. 23,2007 organic electroluminescent layer OLE, and a bank BMP
arranged between respectives of the plurality of organic elec-
(30) Foreign Application Priority Data troluminescent layers OLE and including an auxiliary elec-
trode SD in a strip-like shape above the opposed electrode
Oct. 25,2006 (JP) oo, 2006-289491 AD.
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ORGANIC ELECTROLUMINESCENT
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The disclosure of Japanese Patent Application No.
2006-289491 filed on (2006 Oct. 25) including the claims,
the specification, the drawings and the abstract is incorpo-
rated herein by reference in its entirely.

BACKGROUND

[0002] The present invention relates to an organic elec-
troluminescent display device device, particularly relates to
an organic electroluminescent display device device includ-
ing a top emission type organic electroluminescent element.

DESCRIPTION OF RELATED ART

[0003] As a display device device of a flat panel type, a
liquid crystal display device device (LCD), a plasma display
device panel (PDP), a field emission type display device
device (FED), an organic electroluminescent display device
device (OLED) or the like is reduced into practice or brought
into an application research stage. Among them, an organic
electroluminescent display device device is an extremely
promising display device device as a display device device
in the future to constitute a typical example of a thinned/
light-weighted emissive display device device.

[0004] There are so-to-speak a bottom emission type and
a top emission type in an organic electroluminescent display
device. According to an organic electroluminescent display
device of a bottom emission type, there is constituted an
organic electroluminescent element by a light emitting
mechanism successively laminated with a transparent elec-
trode (ITO or the like) as a first electrode or one electrode,
multi-layer organic films (also referred to as organic elec-
troluminescent layer) for emitting light by applying an
electric field, and a reflecting metal electrode as a second
electrode or other electrode at a main face of an insulating
substrate constituting a TFT substrate and preferably con-
stituted by a glass substrate.

[0005] A number of the organic electroluminescent ele-
ments are aligned in a matrix shape, other substrate or an
encapsulating film referred to as an encapsulating can is
provided to cover the structure of laminating these, and the
light emitting structure is blocked from an external atmo-
sphere. Further, for example, an anode is constituted by the
transparent electrode, a cathode is constituted by the metal
electrode and by applying an electric field between the both
electrodes, a carrier (electron and hole) are injected into the
organic multi-layer film and the organic multi-layer film
emits light. There is constructed a constitution of emitting
the emitted light from a side of the glass substrate to outside.
[0006] On the other hand, the top emission type organic
electroluminescent display device is characterized by a
constitution in which the one electrode is constituted by the
reflecting metal electrode, the other electrode is constituted
by the transparent electrode of ITO or the like, a light
emitting layer emits light by applying an electric field
between the two electrodes, and the emitted light is emitted
from the side of the other electrode. The top emission type
is characterized in that a top side of a driving circuit above
the insulating substrate can also be utilized as a light
emitting area. Further, according to the top emission type, as
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a constitution in correspondence with the encapsulating can
in the bottom emission type, a transparent plate preferably
constituted by a glass plate can be used.

[0007] With regard to an organic electroluminescent dis-
play device of this kind, the following Patent Reference 1
discloses a technology with regard to a surface treatment of
a film suitable for an ink jet process in fabricating a top
emission type organic electroluminescent display device
element, and the following Patent Reference 2 discloses a
technology in which a light emitting area comprising an
organic light emitting layer formed on one electrode and
other electrode arranged on a substrate is surrounded by a
bank of an inorganic insulating film having a thin film
thickness and a small taper, edge growth is eliminated by
reducing a stepped difference of the bank, stray light from a
contiguous pixel is prevented from being reflected and a
bench stepping of the electrode is avoided, respectively.
[0008] [Patent Reference 1] JP-A-2004-127551

[0009] [Patent Reference 2] JP-A-2005-5227 (correspond-
ing US Patent Publication No. 2004-252088)

SUMMARY

[0010] According to a top emission type organic electrolu-
minescent display device, depending on an element consti-
tution, a film thickness of an electrode or an organic elec-
troluminescent layer, an influence of interference of light is
considerable and it is difficult to promote a luminescence
and a contrast.

[0011] A strictness of a film thickness control of the
organic electroluminescent layer is requested in order to
alleviate the influence of the interference of light. However,
the request incorporates a problem contrary to shortening an
operation time period and a reduction in fabrication cost in
a fabrication procedure.

[0012] Further, in addition to the influence of the interfer-
ence of light, a luminescence non-uniformity is brought
about by a resistance of the light transmitting opposed
electrode arranged at an upper portion, presence of the
luminescence non-uniformity constitutes a considerable fac-
tor of hampering large-sized formation of the apparatus and
a countermeasure thereagainst has been requested.

[0013] Further, there poses a problem that the influence of
the interference of light makes prevention of reflection
difficult and a polarizer is needed to be arranged separately.
[0014] Furthermore, by the influence of interference of
light, in the constitution of multi-color light emittance, there
also poses a problem that a color purity of each emitted light
is low and a color reproducibility is not sufficient.

[0015] Ttis an object of the invention to provide an organic
electroluminescent display device resolving the above-de-
scribed problems having a high luminescence, a high con-
trast and an excellent color purity.

[0016] In order to achieve the above-described object, the
invention is constructed by a constitution including a light
transmitting opposed electrode extended above an insulating
projection (hereinafter, refer to as bank) in a shape of a groin
for separating respectives of organic electroluminescent
layers contiguous to each other from above the organic
electroluminescent layer and including an auxiliary elec-
trode above the opposed electrode above the extended
portion. Further, the invention provides the auxiliary elec-
trode with a light absorbing function.

[0017] By constructing the invention by the constitution of
including the auxiliary electrode above the opposed elec-
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trode above the bank, (1) a resistance value of the opposed
electrode can be reduced by the auxiliary electrode and the
non-uniformity in the luminance can be resolved. (2) Reflec-
tion of external light and generated (emitted) light can be
reduced, color purities and luminances of respectives of
generated light can be promoted and a contrast can be
promoted. (3) Unnecessary emitted light can be shielded,
and therefore, rates of emitting blue, green, red components
of light are increased and color purities of respectives of
RGB of emitted light are promoted. (4) Color interference of
light can be reduced, and therefore, a polarizer is not made
to be indispensable separately but can be omitted and not
only cost is reduced but also a luminance can be expected to
promote. (5) A color reproducing range as a full color
organic electroluminescent display device is enlarged. (6)
The apparatus is thinned and further light-weighted, and
therefore, an applicable product range can be enlarged.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a schematic plane sectional view for
explaining an outline structure of an embodiment of an
organic electroluminescent display device according to the
invention;

[0019] FIG. 2 is an enlarged sectional view taken along a
line A-A of FIG. 1;

[0020] FIG. 3 is a sectional view enlarging an essential
portion of FIG. 2;

[0021] FIG. 4 is a sectional view enlarging an essential
portion for explaining other example of an organic elec-
troluminescent layer used in an organic electroluminescent
display device according to the invention;

[0022] FIG. 5 is a sectional view enlarging an essential
portion for explaining still other example of an organic
electroluminescent layer used in an organic electrolumines-
cent display device according to the invention;

[0023] FIG. 6 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other example of
an organic electroluminescent display device according to
the invention;

[0024] FIG. 7 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other embodi-
ment of an organic electroluminescent display device
according to the invention;

[0025] FIG. 8 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other embodi-
ment of an organic electroluminescent display device
according to the invention;

[0026] FIG. 9 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other embodi-
ment of an organic electroluminescent display device
according to the invention;

[0027] FIG. 10 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other embodi-
ment of an organic electroluminescent display device
according to the invention;

[0028] FIG. 11 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other embodi-
ment of an organic electroluminescent display device
according to the invention;

[0029] FIG. 12 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other embodi-
ment of an organic electroluminescent display device
according to the invention; and
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[0030] FIG. 13 is a schematic sectional view for explain-
ing an outline structure of still other embodiment of an
organic electroluminescent display device according to the
invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0031] Embodiments of the invention will be explained in
details in reference to the drawings of examples as follows.

EXAMPLE 1

[0032] FIG. 1 through FIG. 3 are schematic views for
explaining an outline structure of an example of an organic
electroluminescent display device of the invention, FIG. 1 is
a plane view, FIG. 2 is an enlarged sectional view taken
along a line A-A of FIG. 1, and FIG. 3 is a sectional view
enlarging an organic electroluminescent layer of FIG. 2. In
FIG. 1 through FIG. 3, reference notation AD designates an
opposed electrode (anode electrode), notation CD designates
a pixel electrode (cathode electrode), notation BMP desig-
nates a bank, notation OLE designates an organic electrolu-
minescent layer, notation IB designates an insulating flat-
tening film, notation IC designates an insulating film,
notation FG designates a first gate, notation SG designates
a second gate, notation GI designates a gate insulating film,
notation AL designates a wiring between switching ele-
ments, notation ALS designates a wiring between switching
elements (a portion serving also as a light shield), and
notation SUB designates an insulating substrate.

[0033] The insulating substrate SUB is a substrate prefer-
ably constituted by transparent glass formed with silicon
nitride SiN, silicon oxide Si0, at a main face thereof to
constitute the above-described TFT substrate. The first gate
FG is formed at a switching element region on the film of
silicon oxide SiO, by patterning a semiconductor film. The
gate insulating film GI is formed to cover the first gate FG,
the second gate SG is patterned on the gate insulating film
G, and the insulating flattening film IB is formed to cover
thereon.

[0034] The wiring AL indicates a wiring between switch-
ing elements constituting a drain electrode of the switching
element (a wiring between switches, a signal wiring, a drain
wiring) to constitute drain electrode of the switching ele-
ments, further, the wiring ALS indicates a source electrode
and a wiring and shield member between switching elements
(a wiring and shield member between switches serving also
as a shield member) and is connected to the first gate FG
through a contact hole penetrating the flattening film IB and
the gate insulating film GI. The insulating film IC is formed
to cover the wiring between switches AL and the wiring and
shield member between switches ALS. The pixel electrode
CD in a flat plate shape connected to the wiring between
switches and shield member ALS through the contact hole
provided at the insulating film IC. Here, the pixel electrode
CD is the cathode electrode.

[0035] The pixel electrode CD is constituted by, for
example, an Mg—Ag alloy and is arranged in a shape of a
matrix. The organic electroluminescent layer OLE consti-
tuting a light emitting area is arranged to laminate on the
pixel electrode CD by being surrounded by the insulating
projection (hereinafter, referred to as bank) BMP in a shape
of a groin. The organic electroluminescent layer OLE is
arranged in a shape of a matrix having a constitution of



US 2008/0100209 A1

aligning RGB as one unit (pixel) in X direction and verti-
cally aligning the same color in Y direction.

[0036] The bank BMP is constituted by an inorganic
insulating material of, for example, a silicon oxide film, a
silicon nitride film or the like and is constituted by a shape
having an opening portion (bank opening) at the light
emitting area. Therefore, the bank BMP is constituted by a
shape having a recess at the opening portion. In this way,
according to the organic electroluminescent display device
of the example, the light emitting areas of the organic
electroluminescent layers OLE of the pixels contiguous to
each other are separated by the bank BMP comprising, for
example, an inorganic insulating film.

[0037] The light transmitting opposed electrode AD com-
prising, for example, an ITO film is arranged on the organic
electroluminescent layer OLE constituting the light emitting
area. Here, the opposed electrode AD is an anode electrode.
The opposed electrode AD is extended continuously to a
side of the bank BMP on the organic electroluminescent
layer OLE and is arranged by continuously cover a top face
from a side wall of the bank BMP.

[0038] Further, a portion of a portion on the opposed
electrode AD excluding the light emitting area is laminated
to arrange with an auxiliary electrode SD including a
conductive material such as Al, Ag by a predetermined
pattern. The auxiliary electrode SD and the opposed elec-
trode AD are conducted and the auxiliary electrode SD is
provided with a function as an auxiliary wiring of the
opposed electrode AD. That is, according to the example, as
the auxiliary electrode SD, auxiliary electrodes SDyl
through SDy3 in a strip-like shape are arranged to be
laminated on the opposed electrode AD at positions in
correspondence with the bank BMP between pixels and
concentric with the bank BMP. Further, end portions in
longitudinal directions of the auxiliary electrodes SDyl
through SDy3 are connected to a power source circuit, not
illustrated. A width Wsx in X direction (width direction) of
the auxiliary electrode SD is formed to be wider than a width
Whx in the same direction of the top face of the bank BMP.
On the other hand, the auxiliary electrodes are constructed
by a constitution continuous in Y direction (longitudinal
direction) in a strip-like shape. In forming the auxiliary
electrode SD, a technology well-known in a background art
of a photolithography technology or the like can be utilized.
When the opposed electrode AD is operated, the auxiliary
electrode SD is operated as a portion of the electrode to
contribute to resolve a non-uniformity in a luminance of a
display screen.

[0039] By making the width Wsx of the auxiliary elec-
trode SD wider than the width Wbx of the top face of the
bank BMP, there is provided a characteristic capable of
controlling a light emitting amount of an entire face of the
screen by controlling the light emitting area and capable of
increasing a capacity of conducting electricity to the auxil-
iary electrode SD. When the auxiliary electrode SD is
arranged by maximally utilizing an arrangeable space, the
function as an auxiliary wiring can effectively and fully
utilized.

[0040] Further, when the auxiliary electrode SD is formed
by a conductive film having a light absorption function, an
effect of promoting a contrast or the like can be expected
similar to a black matrix (BM) film in a general display
device.
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[0041] Next, FIG. 3 shows details of an example of the
organic electroluminescent layer OLE arranged at inside of
the bank opening of the bank BMP. The organic electrolu-
minescent layer OLE shown in FIG. 3 is arranged with an
electron transport layer ETL to be brought into contact with
the pixel electrode CD, a light emitting layer EML, a hole
transport layer HTL, and a hole injection layer HIL are
successively and respectively laminated thereabove, and the
topmost layer is arranged with the opposed electrode AD
over an entire face thereof. The organic electroluminescent
layer OLE is formed to be brought into contact with an inner
edge of the bank opening.

[0042] Inthe above-described constitution, the transparent
opposed electrode AD functions as an anode, the pixel
electrode CD functions as the cathode, a transparent elec-
trode material having a high work function may be used for
the transparent electrode AD constituting the anode and
although ITO mentioned above is general therefor, other
transparent conductive substance may be used therefor. Al,
Mg, an MG/Ag alloy or an Al/Li alloy or the like having a
low work function can be used for the pixel electrode CD
constituting the cathode. Further, in order to promote a
property, not a single substance of Al but an alkaline metal
compound of extremely thin lithium fluoride (LiF) or the
like may be used between Al and an organic layer. Further,
it is preferable to constitute the pixel electrode CD by a
material having a low reflectance of light in order to restrain
reflection of light emitted from the light emitting layer.
[0043] The light emitting layer EML uses a material for
emitting light by a desired color when a predetermined
voltage is applied between the transparent opposed electrode
AD constituting the anode and the pixel electrode CD
constituting the cathode.

[0044] As a material of the light emitting layer EML, for
emitting red color light, for example, the light emitting layer
can use Alq3 (tris (8-quinolinolate) aluminum) dispersed
with DCM-1 (4-(dicyanomethylene)-2-methyl-6-(p-dim-
ethylaminostyryl)-4 H-pyran), for emitting green color light,
the light emitting layer can use, for example, Alg3, Bebq,
Alg3 doped by quinacridone, for emitting blue color, the
light emitting layer can use, for example, DPVBIi (4,4'-bis
(2,2-diphenylvinyl) biphenyl), or a material comprising
DPVBIi and BCzVBi (4,4'-bis (2-carbazole vinylene) biphe-
nyl), or a material doped by constituting a host by distyry-
lallylene derivative and constituting a guest by distyry-
lamine derivative.

[0045] Further, in each of the light emitting layer EML,
the hole injection layer HIL can use CuPc (copper phthalo-
cyanine), the hole transport layer HTL can use «a-NPD
(N,N'-di (a-naphtyl)-N,N'-diphenyl 1,1'-biphenyl-4,4'-di-
amine) or triphenyldiamine delivative TPD (N,N'-bis(3-
methyl phenyl)1,1'-biphenyl-4,4'-diamine), and the electron
transport layer ETL can use Alq3. Further, other than the
above-described material of low molecular species, a mate-
rial of polymer species can also be used.

[0046] According to an organic electroluminescent ele-
ment having the organic electroluminescent layer OLE of
the constitution, when a direct current power source is
connected between the opposed electrode AD constituting
the anode and the pixel electrode CD constituting the
cathode and a direct current voltage is applied between the
two electrodes, holes injected from the opposed electrode
AD and electrons injected from the pixel electrode CD
respectively reach the light emitting layer, recombination of
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electron-hole is brought about and light emittance of a
predetermined wave length is produced.

[0047] FIG. 4 and FIG. 5 are enlarged sectional views for
explaining other constitution examples of the organic elec-
troluminescent layer of the organic electroluminescent dis-
play device according to the invention, portions the same as
those of the above-described drawings are attached with the
same notations.

[0048] First, in FIG. 4, the organic electroluminescent
layer OLE is constructed by a constitution of a 3 layer
structure of the electron transport layer ETL and the light
emitting layer EML and the hole transport layer HTL
laminated with an opposed electrode ADV comprising V,05
member. Other constitutions are the same as those of FIG. 1
and FIG. 2.

[0049] Next, in FIG. 5, the organic electroluminescent
layer OLE is respectively arranged with a pixel electrode
ADL constituting an anode electrode on a back face side and
an opposed electrode CDH having a semitransparent prop-
erty constituting a cathode electrode on a front face side and
successively laminated with the hole injection layer HIL, the
hole transport layer HTL, the light emitting layer EML and
the electron transport layer ETL from a side of the pixel
electrode ADL.

EXAMPLE 2

[0050] FIG. 6 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other example of
the organic electroluminescent display device according to
the invention and portions the same as those of the above-
described drawings are attached with the same notations. In
FIG. 6, there is constructed a constitution in which auxiliary
electrodes SD (SDx1 through SDx4) in a strip-like shape are
arranged on the bank BMP dividing the organic electrolu-
minescent layers OLE in Y direction and continuously
extended in X direction by way of the opposed electrode
AD. A relationship between a width Wsy in the Y direction
(width direction) of the auxiliary electrode SD and a width
of a top face in the same direction of the bank BMP is
brought into a relationship the same as that of Example 1 in
which the width Wsy in Y direction of the auxiliary elec-
trode SD is larger than a width of the top face of the bank
BMP. There is constructed a constitution of arranging the
auxiliary electrode SD to extend in X direction between
respective pixels. Also the auxiliary electrode SD is con-
nected to a power source circuit, not illustrated.

EXAMPLE 3

[0051] FIG. 7 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other example of
the organic electroluminescent display device according to
the invention, and portions the same as those of the above-
described drawings are attached with the same notations.
According to Example 3 shown in FIG. 7, there is con-
structed a constitution in which the pattern of arranging the
auxiliary electrodes SDyl through SDy3 shown in FIG. 1
are additionally arranged with the auxiliary electrodes
SDx1. SDx2 extended in X direction at upper and lower
ends of the screen, and the organic electroluminescent layer
OLE is surrounded by the auxiliary electrodes SD. By
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aligning the auxiliary electrodes SD, the connection to the
power source circuit described above becomes simple and
convenient.

EXAMPLE 4

[0052] FIG. 8 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other example of
the organic electroluminescent display device according to
the invention, and portions the same as those of the above-
described drawings are attached with the same notations. In
Example 4 shown in FIG. 8, the pattern of arranging the
auxiliary electrodes SDx1 through SDx4 shown in FIG. 6 is
arranged with auxiliary electrodes SDyb extended in Y
direction at left and right ends of the screen for connecting
the auxiliary electrodes SDx1 through SDx4, and the aux-
iliary electrodes SDx1 through SDx4 are connected in series
with each other. By aligning the auxiliary electrodes SD, the
connection to the power source circuit becomes simple and
convenient similar to Example 3 mentioned above.

EXAMPLE 5

[0053] FIG. 9 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other example of
the organic electroluminescent display device according to
the invention, and portions the same as those of the above-
described drawings are attached with the same notations. In
Example 5 shown in FIG. 9, a dimension of the auxiliary
electrode SD is made to be variable in line with a dimension
of the bank BMP, and there is constructed a constitution in
which a width of the auxiliary electrode SDx2 arranged at a
center portion of the screen is made to be wider than those
of the auxiliary electrodes SDx1, SDx3 arranged at upper
and lower ends. Further, Example 5 is arranged with a
projected portion SDt capable of being utilized as a con-
nection terminal at an end portion of the auxiliary electrode
SD. In this way, when an area of the auxiliary electrode SD
becomes large, an electricity conducting capacity becomes
large in the same film thickness and an auxiliary current can
be increased.

EXAMPLE 6

[0054] FIG. 10 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other example of
the organic electroluminescent display device according to
the invention, and portions the same as those of the above-
described drawings are attached with the same notations. In
Example 6 shown in FIG. 10, the dimension of the auxiliary
electrode SD is made to be variable in line with the dimen-
sion of the bank BMP similar to Example 5 mentioned
above. In FIG. 10, there is constructed a constitution in
which large or small is present in film widths of auxiliary
electrodes SDy1 and SDyn arranged at left and right ends of
the screen, and the auxiliary electrodes SDy2 and SDyn—1
arranged for respective pixels are constituted by the same
width. On the other hand, the auxiliary electrodes SDx1
through SDx4 extended in X direction are constructed by a
constitution in which widths of the auxiliary electrodes
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SDx2, SDx3 arranged at a middle are made to be wider than
those of the auxiliary electrodes SDx1, SDx4 arranged at
upper and lower ends.

EXAMPLE 7

[0055] FIG. 11 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other example of
the organic electroluminescent display device according to
the invention, and portions the same as those of the above-
described drawings are attached with the same notations.
According to Example 7 shown in FIG. 11, there is con-
structed a constitution in which the auxiliary electrodes SD
are arranged in correspondence with all of the banks BMP
and the dimension of the auxiliary electrode SD is made to
be variable in line with the dimension of the bank BMP. In
FIG. 11, there is constructed a constitution in which widths
of the auxiliary electrodes SDy1 through SDy7 and SDx1,
SDx4 are the same and only a width of the auxiliary
electrode SDx2 extended in X direction at a center portion
of the screen is made to be wider than those of the others.
By arranging the auxiliary electrodes SD in correspondence
with all the banks BMP as in Example 7, a highly fine and
high contrast display device can further be carried out.

EXAMPLE 8

[0056] FIG. 12 is a schematic plane view for explaining an
auxiliary electrode aligning pattern of still other example of
the organic electroluminescent display device according to
the invention, and portions the same as those of the above-
described drawings are attached with the same notations. In
Example 8 shown in FIG. 12, there is constructed a consti-
tution in which the auxiliary electrodes SD are arranged in
correspondence with all the banks BMP similar to Example
7 and the dimension of the auxiliary electrode SD is made
to be variable in line with the dimension of the bank BMP.
In FIG. 12, widths of the auxiliary electrodes SDy2 through
SDyn—1 and SDx1, SDx3 are the same and large or small
is present in film widths of the auxiliary electrodes SDy1 and
SDyn extended in Y direction on left and right of the screen,
further, there is constructed a constitution in which widths of
the auxiliary electrodes SDx2, SDx3 extended in X direction
at a center portion of the screen are made to be wider than
those of the others.

[0057] Example 8 is provided with a characteristic similar
to that of Example 7 mentioned above.

EXAMPLE 9

[0058] FIG. 13 is a schematic sectional view in correspon-
dence with FIG. 2 for explaining an outline structure of still
other example of the organic electroluminescent display
device of the invention, and portions the same as those of the
above-described drawings are attached with the same nota-
tions. In Example 9 shown in FIG. 13, there is constructed
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a constitution in which a width Wsx in X direction of the
auxiliary electrode SD is formed to be wider than the width
Whx in the same direction of the top face of the bank BMP,
and the center in X direction of the auxiliary electrode SD
is displaced from the center of the bank BMP in an outer side
direction. According to the constitution, there is constructed
a constitution of enlarging the light emitting area by dis-
placing an inner side end portion of the auxiliary electrode
SD to the outer side and an efficiency of utilizing emitted
light is promoted. Here, the above-described auxiliary elec-
trode SD is provided with a function as an auxiliary wiring
of the opposed electrode AD as well as a function of a black
matrix for making a contour of the light emitting area clear
by providing a light absorbing function on an outer face side
of the auxiliary electrode SD to contribute to promote a
contrast by also reducing reflection of external light.

1. An organic electroluminescent display device having a
plurality of pixel electrodes arranged at a main face of an
insulating substrate, organic electroluminescent layers hav-
ing a multi-layer structure respectively arranged above the
plurality of pixel electrodes, a light transmitting opposed
electrode arranged at an upper layer of the organic elec-
troluminescent layer, and an insulating projection arranged
between respectives of the plurality of organic electrolumi-
nescent layers and including an organic electroluminescent
display device element having a constitution of emitting
light from a side of the opposed electrode;

wherein an auxiliary electrode which is extended to cover

a portion of the insulating projection on the opposed
electrode and brought into contact with an upper por-
tion of an extended portion thereof and a width of
which is wider than a width of a top portion of the
insulating projection.

2. The organic electroluminescent display device accord-
ing to claim 1, wherein the auxiliary electrode is constructed
by a constitution of being arranged substantially concentric
with the insulating projection.

3. The organic electroluminescent display device accord-
ing to claim 1, wherein the auxiliary electrode is constructed
by a constitution of including a light absorbing function.

4. The organic electroluminescent display device accord-
ing to claim 1, wherein the organic electroluminescent layer
is constructed by a constitution of including an electron
transport layer, a light emitting layer, a hole transport layer
and a hole injection layer.

5. The organic electroluminescent display device accord-
ing to claim 1, wherein the opposed electrode is constituted
by V,0;.

6. The organic electroluminescent display device accord-
ing to claim 5, wherein the organic electroluminescent layer
is constructed by a constitution of including an electron
transport layer, a light emitting layer, and a hole transport
layer.
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