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(57) ABSTRACT

An organic electroluminescence display apparatus compris-
ing a first substrate 101 and a second substrate 102 adhered
to the first substrate, wherein the first substrate 101 com-
prises a first base substrate 1 having an organic electrolu-
minescence device 2, the organic electroluminescence
device 2 comprises a first electrode 3, an organic electrolu-
minescence layer 4, and a second electrode 5 provided in
this order from the first base substrate side, the second
substrate 102 comprises a second base substrate 6 and a
patterned conductive film 7 provided on the second base
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substrate 6 such that the patterned conductive film 7 faces
the first substrate 101, the patterned conductive film 7 has a
(30) Foreign Application Priority Data lower specific resistance than the second electrode 5, and the
conductive film 7 is electrically connected to the second
May 13,2005  (JP) oo 2005-140624 electrode 5.
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ORGANIC ELECTROLUMINESCENCE DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 USC 119
from Japanese patent Application Nos. 2005-140624, the
disclosure of which is incorporated by reference herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic elec-
troluminescence display apparatus, and particularly relates
to an organic electroluminescence display apparatus in
which the display surface is provided on the side opposite to
the substrate, and which at least features a configuration to
enhance the aperture ratio for the organic electrolumines-
cence display apparatus.

[0004] 2. Description of the Related Art

[0005] As a display apparatus which can be rendered
thin-sized and lightweight, compared to the conventional
CRT (cathode ray tube) and LCD (liquid crystal display), the
display apparatus which uses an organic electrolumines-
cence (EL) device has attracted a lot of attention in recent
years.

[0006] Because the organic electroluminescence device is
of self-light emission type, it has various features, such as
high visibility; independency from view angle, compatibility
with a film substrate having a flexibility, thinness and
lightness as compared to liquid crystal display apparatuses,
and the like.

[0007] Inthe case of conventional organic electrolumines-
cence display apparatuses, an organic electroluminescence
device consisting of an anode, an organic electrolumines-
cence layer, and a cathode provided on an insulating sub-
strate is formed, for example by the following manner: an
anode made of a transparent conductive film (such as ITO or
the like) is formed on an insulating substrate made of a glass
substrate; an organic electroluminescence layer including a
luminescent layer where electrons and holes are recombined
to generate light is formed on this anode; and a cathode
made of Al or Mg—Ag alloy or the like is formed on the
organic electroluminescence layer.

[0008] Further, in order to realize a display having a high
definition, development of a display apparatus of active
matrix type that has a switching element, such as a thin film
transistor (TFT), or the like, together with an organic elec-
troluminescence device is being progressed.

[0009] In this active matrix type display apparatus, the
switching element, such as a thin film transistor or the like,
is formed between the insulating substrate and the organic
electroluminescence device, and controls the drive voltage
to be applied to the organic electroluminescernce device.

[0010] The display apparatus having such a structure is of
a so-called bottom emission type, in which the light gener-
ated in the luminescent layer in the organic electrolumines-
cence layer is taken from the insulating substrate.

[0011] In order to realize full colorization in such an
organic electroluminescence display apparatus, the lumines-

Dec. 7, 2006

cent layers differing in emission wavelength are separately
produced in the pixel region; for exaniple, the substrate is
brought into close contact with a vapor deposition mask
having openings at regions corresponding to desired pixels,
and the luminescent layers forming the respective RGB
colors are formed by moving the vapor deposition mask in
the order of RGB, for example.

[0012] As described above, in the case of a bottom emis-
sion type display apparatus, the light generated in the
organic electroluminescence device is taken out from the
insulating substrate side; thus if a switching element is
formed between the insulating substrate and the organic
electroluminescence device, the switching element becomes
a light shielding element, which results in substantial reduc-
tion in the light emission area per 1 pixel due to the presence
of the switching element, thus presenting a problem in that
a high light emission efficiency cannot be obtained.

[0013] Toward such a problem of light emission efficiency,
a so-called top emission type structure has been proposed as
a solution, in which the light generated in the luminescent
layer is taken out from the side opposite to the insulating
substrate side having the switching element formed thereon,
i.e., from the cathode side.

[0014] In this case, in order to provide the cathode with an
optical transparency, a transparent conductive film, such as
an ITO film, is used; however, the ITO film presents a
problem of high specific resistance.

[0015] In addition, optical transparency can be obtained
by reducing the thickness of the Ag film, preferably to a
thickness of 20 nm or less; however, such a reduction in
thickness presents a problem in that a low resistance film
cannot be obtained.

[0016] Such an increase in resistance of the cathode
accompanying increased optical transparency results in an
increased voltage drop across the cathode, which causes a
problem that, with the size of the organic electrolumines-
cence display apparatus being increased, the non-uniformity
in brightness gets worse.

[0017] As a solution to such a problem about the bright-
ness non-uniformity, it has been proposed to provide an
auxiliary low resistance wiring for the cathode outside the
pixel aperture part (as disclosed in Japanese Patent Laid-
Open Nos. 2004-207217 and 11-008073, for example). In
the following, a conventional top emission type display
apparatus will be described with reference to FIGS. 9A and
9B.

[0018] FIGS. 9A and 9B are explanatory drawings illus-
trating a top emission type display apparatus of active matrix
type using a conventional organic EL device. FIG. 9A is a
plane view showing substantial parts, and FIG. 9B is a
schematic cross-sectional view taken along the dot-dash line
A-A'" in FIG. 9A. Polycrystal silicon island-like regions 64
are formed on a glass substrate 61 with an SiN film 62 and
an Si0, film 63 therebetween, and a gate electrode 66 made
of Al is provided on the polycrystal silicon island-like
regions 64 with a gate insulating film 65 made of an SiO,
film therebetween; next, an SiO, film 67 is provided to cover
the entire surface; and then apertures for source/drain
regions are formed, and source electrodes 68 and drain
electrodes 69 are formed, whereby a TFT as an active
element is formed.
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[0019] Next, after applying positive-type photosensitive
polyimide by the spin coating method, only the regions
corresponding to the source electrodes 68 are exposed and
developed, followed by baking to form a flattened insulating
film 70 having contact holes 71 for the source electrodes 68.

[0020] Next, an Al film is deposited over the entire sur-
face, then an anode 72 and an auxiliary electrode 73 are
formed by patterning the Al film to a prescribed geometry;
thereafter, an SiO, film 74 is deposited over the entire
surface, and then aperture parts to expose the anode 72 and
the auxiliary electrode 73 are formed.

[0021] Next, using a vapor deposition mask which is
positioned such that the non-aperture part corresponds to the
auxiliary electrode 73, a hole injection layer, a hole transport
layer, and a luminescent layer are sequentially vapor depos-
ited under heat to form an organic EL layer 75, followed by
removing the vapor deposition mask, depositing a cathode
76 made of ITO over the entire surface, and electrically
connecting the cathode 76 to the auxiliary electrode 73.

[0022] Finally, in the same manner as ordinary organic EL,
devices, a UV adhesive is used for sealing with a sealing
plate 77 made of glass in a dried nitrogen atmosphere,
whereby a top emission type display apparatus using an
organic EL device is completed.

[0023] Thus, by connecting the cathode 76 made of ITO,
which has a high specific resistance, to the auxiliary elec-
trode 73 made of Al, which has a low specific resistance, the
voltage drop due to the cathode 76 is reduced, thereby
significantly improving the display characteristics.

[0024] On the other hand, in the above-mentioned display
apparatus disclosed in Japanese Patent Laid-Open No.
11-008073, an auxiliary wiring is formed on the surfaces of
the opposing electrode stripes which are formed so as to
intersect with the lower electrode stripes, such that the
auxiliary wiring intersects with the lower electrode stripes.

SUMMARY OF THE INVENTION

[0025] However, with the structure of the auxiliary wiring
as shown in FIGS. 9A and 9B, since the first electrode and
the auxiliary wiring are provided as the same layer, space
must be given between the first electrode and the auxiliary
wiring; therefore, the light emission area for the organic
electroluminescence device is restricted by the width of the
auxiliary wiring and the width of the clearance between the
first electrode and the auxiliary wiring, presenting a problem
in that a high aperture ratio is difficult to achieve.

[0026] In addition, with the above-mentioned display
apparatus disclosed in Japanese Patent Laid-Open Publica-
tion No. 11-008073, the auxiliary wiring is formed in the
shape of stripes on the opposing electrode stripes using a
mask provided with openings in a prescribed shape. How-
ever, the mask is required to be tightly contacted with the
opposing electrode formed on the substrate, which causes
problems in that the mask flaw can lower the yield, and in
that it is difficult to reduce the width of the auxiliary wiring.

[0027] The present invention has been made in view of the
above situation, and provides an organic electrolumines-
cence display apparatus.

[0028] A first aspect of the present invention provides an
organic electroluminescence display apparatus. The organic
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electroluminescence display apparatus comprises a first sub-
strate and a second substrate adhered to the first substrate.
The first substrate comprises a first base substrate having an
organic electroluminescence device that comprises a first
electrode, an organic electroluminescence layer, and a sec-
ond electrode provided in this order from the first base
substrate. The second substrate comprises a second base
substrate and a patterned conductive film with a lower
specific resistance than the second electrode. The patterned
conductive film is provided on the side of the second base
substrate which side is near to the first substrate. The
conductive film is electrically connected to the second
electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a configuration drawing illustrating the
principle of embodiments of the present invention.

[0030] FIG. 2 is an explanatory drawing illustrating the
manufacturing process for a top emission type display
apparatus using an organic EL device described in
EXAMPLE 1 according to the present invention.

[0031] FIG. 3 is a schematic cross-sectional view of
substantial parts of a top emission type display apparatus
using an organic EL device described in EXAMPLE 2
according to the present invention.

[0032] FIG. 4 is a schematic cross-sectional view of
substantial parts of a top emission type display apparatus
using an organic EL device described in EXAMPLE 3
according to the present invention.

[0033] FIG. 5 is a schematic cross-sectional view of
substantial parts of a top emission type display apparatus
using an organic EL device described in EXAMPLE 4
according to the present invention.

[0034] FIG. 6 is a schematic cross-sectional view of
substantial parts of a top emission type display apparatus
using an organic EL device described in EXAMPLE 5
according to the present invention.

[0035] FIG. 7 is an explanatory drawing illustrating a
manufacturing process up to halfway thereof for a top
emission type display apparatus of active matrix type using
an organic EL device described in EXAMPLE 6 according
to the present invention.

[0036] FIG. 8 is an explanatory drawing illustrating a
manufacturing process subsequent to that shown in FIG. 7
for a top emission type display apparatus of active matrix
type using an organic EL device described in EXAMPLE 6
according to the present invention.

[0037] FIGS. 9A and 9B are explanatory drawings illus-
trating a top emission type display apparatus of active matrix
type using a conventional organic EL device.

DESCRIPTION OF THE PRESENT INVENTION

[0038] FIG. 1 is a configuration drawing illustrating the
principle of embodiments of the present invention. In the
following, embodiments of the invention are described with
reference to FIG. 1.

[0039] In the embodiments, an organic electrolumines-
cence display apparatuses are provided in which a first
substrate 101 is adhered to a second substrate 102. The first
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substrate 101 comprises a first base substrate 1 having an
organic electroluminescence device 2. The organic elec-
troluminescence device 2 comprises a first electrode 3, an
organic electroluminescence layer 4, and a second electrode
5 provided in this order from the first base substrate side.
The second substrate 102 comprises a second base substrate
6 having thereon a patterned conductive film 7 with a lower
specific resistance than the second electrode 5, such that the
patterned conductive film 7 faces the first substrate 101 and
such that the conductive film 7 is electrically connected to
the second electrode 5.

[0040] Since the patterned conductive film 7 with a low
specific resistance is provided as the auxiliary electrode on
the second base substrate 6, it is not necessary to secure
clearance between the organic electroluminescence layer 4
and the auxiliary wiring connection hole, whereby the
aperture ratio can be increased, and the manufacturing yield
can be improved.

[0041] Such a configuration is important for a display
apparatus of so-called top emission type or the like in which
the second electrode 5 is made of a material having such an
optical transparency as to give a transmittance for the
emitted light of 50% or higher (preferably, 80% or higher).

[0042] In this case, the transparency of the second elec-
trode 5 can be achieved by the use of at least one of a
translucent metallic thin film or an oxide transparent con-
ductive film.

[0043] Inaddition, the surface of the conductive film 7 that
contacts with the second base substrate 6 preferably has such
a structure as to prevent reflection of outside light, so as to
improve the display characteristics.

[0044] The structure that prevents reflection of outside
light is typically either a concavo-convex structure or a
black matrix.

[0045] In addition, the second base substrate 6 may be
flexible. When the second base substrate 6 is flexible, the
organic electroluminescence display apparatus can be made
thinner and its weight can be reduced.

[0046] In addition, the above-described configuration can
be applied not only to a display apparatus of passive matrix
type that has a simple matrix structure, but also to a display
apparatus of active matrix type that is provided with a
switching element, whereby display with a higher definition
can be obtained.

[0047] In an embodiment, the conductive film 7 in a
display apparatus of active matrix type can be either in the
shape of stripes or in the shape of a matrix, and is connected
to the second base substrate 6 in regions outside the pixel
regions, so that the presence of the conductive film 7 has no
effect on the aperture ratio.

[0048] In addition, when the display surface is provided
on the second base substrate 6 side, the first electrode 3 may
be opaque; in such a case, the first electrode 3 is preferably
a metallic film with a lower specific resistance.

[0049] When a double-face display apparatus is desired,
the first electrode 3 has to be made of a material having
optical transparency.

[0050] In an embodiment of the present invention, a top
emission type display apparatus comprises a first substrate
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and a second substrate adhered to the first substrate. The first
substrate comprises a first base substrate (such as glass) and
an organic electroluminescence device provided on the first
base substrate. The organic electroluminescence device
comprises at least a first electrode, an organic electrolumi-
nescence layer, and a second electrode provided in this order
on the first base substrate. The second substrate comprises a
second base substrate and a patterned auxiliary electrode
having a specific resistance lower than that of the second
electrode such that the auxiliary electrode is electrically
connected to the second electrode.

EXAMPLE 1

[0051] Herein, with reference to FIG. 2, a top emission
type display apparatus using an organic EL device of
EXAMPLE 1 according to the present invention will be
described.

[0052] First, an anode 12 made of Al is provided in the
shape of stripes on a first glass base substrate 11, and then
an organic EL layer 13 is deposited thereon using a vapor
deposition mask having openings in predetermined regions.

[0053] The organic EL layer 13 in this case may be formed
by sequentially vapor-depositing a hole injection layer 14
made of MTDATA [4,4',4"-tris(3-methylphenylphenylami-
no)triphenylamine] with a thickness of, for example, 30 nm;
a hole transport layer 15 made of a-NPD (N,N'-dinaphthy]-
N,N'-diphenyl-{1,1"-biphenyl]-4,4'-diamine) with a thick-
ness of, for example, 20 nm; a luminescent layer 16 made of
host Alg, (tris(8-hydroxyquinolinate)aluminum) doped with
a luminescent material, t(npa)py (1,3,6,8-tetra[N-(naph-
thyl)-N-phenylamino Jpyrene with a thickness of, for
example, 30 nm; and an electron transport layer 17 made of
Alg, with a thickness of, for example, 20 nm.

[0054] Next, using a vapor deposition mask for electrode,
a cathode 18 made of a conductive material with an optical
transparency giving a transmittance of 50% or higher for
light (e.g., ITO) is formed in the shape of stripes such that
the cathode stripes cross the anode 12.

[0055] On the other hand, on the second glass base sub-
strate 21, an auxiliary electrode 22 made of a material (e.g.,
Al) with a specific resistance lower than that of ITO con-
stituting the cathode 18 is formed in the shape of stripes with
the same pitch as that of the stripes of the cathode 18. The
width of the stripes of the auxiliary electrode 22 is narrower
than that of the stripes of the cathode 18.

[0056] Next, the auxiliary electrode 22 is positioned rela-
tive to the cathode 18 such that the auxiliary electrode 22
contacts with one end of the cathode 18, and then UV
adhesive is used to perform sealing in a dried nitrogen
atmosphere, whereby a top emission type display apparatus
using an organic EL device according to EXAMPLE 1 of the
present invention is completed.

[0057] The first three parts in FIG. 2 are schematic
cross-sections taken along the dot-dash line A-A' in the
fourth parts (plane view) in the same figure.

[0058] With the top emission type display apparatus using
the organic EL device according to EXAMPLE 1 of the
present invention, a voltage is applied between the anode 12
and the cathode 18 via the auxiliary electrode 22, whereby
holes are injected from the anode 12 into the organic EL
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layer 13 while electrons are injected from the cathode 18
into the organic EL layer 13. The injected holes are trans-
ported to the luminescent layer 16 via the hole transport
layer 15 while the injected electrons are transported to the
luminescent layer 16 via the electron transport layer 17.

[0059] The holes and electrons thus transported to the
luminescent layer 16 recombine in the luminescent layer 16
to generate light, and the light generated is taken out from
the cathode 18 side having optical transparency.

[0060] Thus, in EXAMPLE 1 of the present invention,
ITO, which has a high specific resistance, is used as the
cathode material in order to render optical transparency to
the cathode 18; however, since the auxiliary electrode 22
made of Al, which has lower specific resistance, is provided
on the second glass base substrate 21 side and is electrically
connected to the cathode 18, the aperture accuracy of the
mask need not be considered, and the number of times the
vapor deposition mask is brought into contact with the first
glass base substrate 11 having thereon the organic EL layer
13 can be decreased, so that the reduction in yield due to
flaws caused by the mask can be prevented, as compared to
the case where an auxiliary wiring 22 is formed on the
cathode 18 by mask vapor deposition after the formation of
the cathode 18.

[0061] In addition, there is no need for providing the
auxiliary electrode 22 on the first glass base substrate 11
side, thus the dedicated area for the organic EL layer 13 is
not restricted, whereby the aperture ratio can be increased.

EXAMPLE 2

[0062] Next, with reference to FIG. 3, a top emission type
display apparatus using an organic EL device according to
EXAMPLE 2 of the present invention will be described.

[0063] FIG. 3 is a schematic cross-sectional view of
substantial portions of a top emission type display apparatus
using an organic EL device according to EXAMPLE 2 of the
present invention, in which a convex insulating film 19 made
of a photosensitive polyimide is formed, resulting in a
sectional geometry which is different from that in
EXAMPLE 1. However, the manufacturing processes other
than the formation of the insulating film 19 is the same as
those in EXAMPLE 1. In addition, the other signs indicate
the same members as those in FIG. 2.

[0064] Also in EXAMPLE 2, the aperture ratio can be
increased as in EXAMPLE 1, and the reduction in manu-
facturing yield can be suppressed.

EXAMPLE 3

[0065] Next, with reference to FIG. 4, a top emission type
display apparatus using an organic EL device according to
EXAMPLE 3 of the present invention will be described.
FIG. 4 is a schematic cross-sectional view of substantial
portions of a top emission type display apparatus using an
organic EL device according to EXAMPLE 3 of the present
invention, in which a black matrix 23 made of a black resin
is provided between the second glass base substrate 21 and
the auxiliary electrode 22. The manufacturing processes
other than the formation of the black matrix 23 are the same
as that in EXAMPLE 1. In addition, the other signs indicate
the same members as those in FIG. 2.
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[0066] In this case, in order to avoid electrical connection
between adjacent stripes of the cathode 18 in adhering the
first glass base substrate 11 to the second glass base substrate
21, the auxiliary electrode 22 on the black matrix 23 has a
width narrower than that of the black matrix 23, and is
formed at a position shifted toward one end of the black
matrix 23.

[0067] In this EXAMPLE 3, since the black matrix 23 is
provided, reflection of outside light can be prevented by the
black matrix 23, whereby a higher contrast can be obtained.

EXAMPLE 4

[0068] Next, with reference to FIG. 5, a top emission type
display apparatus using an organic EL device according to
EXAMPLE 4 of the present invention will be described.
FIG. 5 is a schematic cross-sectional view of substantial
portions of a top emission type display apparatus using an
organic EL device according to EXAMPLE 4 of the present
invention, in which a concavo-convex structure 24 is formed
on the surface of the second glass base substrate 21 that is
nearer to the first glass base substrate 11. The surface of the
auxiliary electrode 22 that is on the display surface side is
provided with a concavo-convex structure owing to the
concavo-convex structure 24. The manufacturing processes
other than the formation of the concavo-convex structure 24
are the same as that in EXAMPLE 1. In addition, the other
signs indicate the same members as those in FIG. 2.

[0069] The concavo-convex structure 24 in this case is
formed by coating the second glass base substrate 21 with a
photosensitive acrylic resin, and then patterning the coated
surface into a predetermined concavo-convex shape through
a photolithographic process.

[0070] In EXAMPLE 4, since the concavo-convex struc-
ture 24 is provided, the concavo-convex structure 24 diffuses
outside light at regions where the auxiliary electrode 22 is
provided, , resulting in reduction in reflection of outside
light; therefore, a higher contrast can be obtained.

EXAMPLE 5

[0071] Next, with reference to FIG. 6, a top emission type
display apparatus using an organic EL device according to
EXAMPLE 35 of the present invention will be described.
FIG. 6 is a schematic cross-sectional view of substantial
portions of a top emission type display apparatus using an
organic EL device according to EXAMPLE 5 of the present
invention, in which a transparent film base substrate 31
made of flexible PET (polyethyleneterephthalate) having a
hot melt adhesive 32 coated on its surface is provided in
place of the second glass base substrate 21. The manufac-
turing processes other than providing the transparent film
base substrate 31 are the same as that in EXAMPLE 1. In
addition, the other signs indicate the same members as those
in FIG. 2.

[0072] Inthis case, after an auxiliary electrode 33 made of
Al 1s provided on a transparent film base substrate 31 via a
hot melt adhesive 32 and the auxiliary electrode 33 is
brought into contact with one end of the cathode 18 by
adjusting the relative positions, sealing is performed under
pressure and heat in a dried nitrogen atmosphere by bringing
the first substrate comprising the first glass base substrate 11
and the organic electroluminescent device provided thereon
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into close contact with the second substrate comprising the
transparent film base substrate 31 and the auxiliary electrode
33 provided thereon via the adhesive 32. A top emission type
display apparatus using an organic EL device according to
EXAMPLE 35 of the present invention is completed in this
way.

[0073] In this EXAMPLE 5, since the transparent film
base substrate 31 is used as the second base substrate, the
display apparatus can be made more lightweight and thinner,
thus being suitable for use as a display panel for portable
equipments.

EXAMPLE 6

[0074] Next, with reference to FIGS. 7 and 8, a top
emission type display apparatus of active matrix type using
an organic EL device according to EXAMPLE 6 of the
present invention will be described.

[0075] First, polycrystal silicon island-like regions 44 are
formed on a first glass base substrate 41 with an SiN film 42
and an Si0, film 43 therebetween, and a gate electrode 46
made of Al is provided on the polycrystal silicon island-like
regions 44 with a gate insulating film 45 made of an SiO,
film therebetween; next, an SiO, film 47 is provided so as to
cover the entire surface; and then openings for source/drain
regions are formed, and source electrodes 48 and drain
electrodes 49 of a Ti/Al/Ti structure are formed, whereby a
TFT as an active element is formed.

[0076] Next, after applying positive-type photosensitive
polyimide by the spin coating method, only the regions
corresponding to the source electrodes 48 are exposed and
developed, which is followed by baking to form a flattened
insulating film 50 having openings for the source electrodes
48.

[0077] Next, an Al film is deposited over the entire surface
and is patterned into a predetermined geometry, so that
anodes 51 which are electrically connected to the source
electrodes 48 are formed. Thereafter, a photosensitive
acrylic resin is coated on the entire surface, and then is
exposed and developed such that a convex insulating film 52
is left only in the regions between adjacent anodes 51.

[0078] Next, using a vapor deposition mask having open-
ings which mask covers the convex insulating films 52, a
hole injection layer, a hole transport layer, a luminescent
layer, and an electron transport layer are sequentially vapor-
deposited under heat to form an organic EL layer 53.
Thereafter, the vapor deposition mask is removed, and a
cathode 54 made of ITO is deposited over the entire surface.

[0079] Finally, similarly to EXAMPLE 1, the second glass
base substrate 21 on which auxiliary electrodes 22 are
formed is brought into such a position that the auxiliary
electrode 22 is electrically connected to the cathode 54
above the convex insulating film 52, and a UV adhesive is
used for sealing in a dried nitrogen atmosphere, whereby a
top emission type display apparatus of active matrix type
using an organic EL device according to EXAMPLE 6 of the
present invention is completed.

[0080] The auxiliary electrodes 22 in this case are mutu-
ally electrically connected at the outer edge part of the
second glass base substrate.
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[0081] In EXAMPLE 7 of the present invention, since
light is taken out from the second glass base substrate 21
side even though an active element is provided between the
first glass base substrate 41 and the organic EL layer 53 as
described above, the light emission area is not restricted by
the active element.

[0082] Also in this case, the auxiliary electrodes 22 are
provided on the second glass base substrate 21 side, thus the
auxiliary electrodes 22 do not restrict the dedicated area for
the organic EL layer 53, thereby enabling a high aperture
ratio.

[0083] In addition, because the auxiliary electrodes 22 are
connected to the cathode 54 at regions above the convex
insulating film 52 (i.e., outside the pixel regions), it is
understood that the existence of the auxiliary electrode 22
has no effect on the aperture ratio also in this regard.

[0084] Hereinabove, the respective examples of the
present invention have been described; however, the present
invention is not limited to the conditions and configuration
described in the respective examples, but may be subjected
to various alterations. For example, the materials constitut-
ing the organic EL layer mentioned in the above-described
examples are only exemplary, and the materials for the
organic layer may be appropriately selected from well-
known organic EL materials in accordance with the desired
emission color.

[0085] In addition, in the above-mentioned respective
examples, ITO is used as a light transmitting material
constituting the cathode; however, the material is not limited
to ITO, and may be an oxide conductive material other than
ITO, such as IZ0 or ZnO. A metallic thin film of Al, Ag, or
the like that is thinned to approximately 20 mn may be used.

[0086] In addition, in the above-mentioned respective
examples, Al is used as the anode material. However, the
material is not limited to Al, and may be another highly
reflective material such as Ag or Mo, or may be a laminate
composed of a highly reflective material (such as Al) and an
oxide conductive material (such as ITO), which may
enhance the light emission efliciency.

[0087] The present invention is not limited to a pure top
emission type display apparatus, but is applicable to a
double-face emission type, with which light is taken out also
from the first glass base substrate side. In this application,
the anode material has to be a light transmitting conductive
material having a light transmittance of 50% or higher, such
as ITO, 170, ZnO, an Ag thin film, or an Al thin film, or the
like.

[0088] Except EXAMPLE 3, the first substrate and the
second substrate are adhered to each other with a UV
adhesive. However, as in EXAMPLE 5, an adhesive applied
to the outside of the auxiliary electrode may be used to
conduct the adhesion under heat and pressure. Further, a UV
adhesive may be used also in EXAMPLE 5.

[0089] Although the black matrix is made of a black resin
in EXAMPLE 3, the material is not limited to the black
resin, and may be a conductive material such as Cr.

[0090] In addition, although the concavo-convex structure
is formed by patterning a photosensitive resin in EXAMPLE
4, the surface of the glass base substrate may be roughened
by a sandblasting treatment.
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[0091] Although the auxiliary electrodes are formed in the
shape of stripes in EXAMPLE 6, the auxiliary electrodes
may be formed in the shape of a mesh (a matrix) since the
cathode is a common electrode in the active matrix type.
Also in this case, it is preferable that the auxiliary electrodes
in the shape of a mesh be connected at the outer edge part
of the second base substrate.

[0092] In addition, although EXAMPLE 6 has been
described as an active matrix type variant of EXAMPLE 1,
the configuration of the second base substrate side in an
active matrix type display apparatus may be selected from
the configurations described in EXAMPLE 2 to EXAMPLE
5. Further, a passive matrix type display apparatus or an
active matrix type display apparatus may have a combina-
tion of the features or structures described in EXAMPLE 2
to EXAMPLE 5.

[0093] A glass base substrate is used as the first base
substrate in the respective examples described above. How-
ever, in a top emission type display apparatus, the first base
substrate need not be transparent, and may comprise a
conductive base substrate made of stainless steel or the like,
or an insulating opaque base substrate; therefore, the mate-
rial for the base substrate is not restricted.

[0094] Inthe respective examples described above, light is
taken out from the cathode side. However, such a structure
may be inverted. For example, a cathode, an electron trans-
port layer, a luminescent layer, a hole transport layer, a hole
injection layer, and an anode may be deposited in this order
from the first base substrate side such that light can be taken
out from the anode side through the second base substrate.

[0095] In the respective examples described above, a TFT
1s used as an active element. However, the active element is
not limited to a TFT, and, for example, a switching element
having an MIM (metal-insulating film-metal)structure uti-
lizing a diode—a two-terminal device—may be used.

[0096] In the respective examples described above, the
cathode is provided directly on the electron transport layer.
However, between the electron transport layer and the
cathode, an electron injection layer made of an alkaline
metal halide, i.e., CsF, LiF, NaF, KF, RbF, LiCl, LiBr, Lil,
NaCl, NaBr, Nal, KCI, KBr, KI, RbCl, RbBr, Rbl, CsCl,
CsBr, or Csl, or the like, may be interposed.

[0097] The respective examples described above have
been described as monochromatic display apparatuses.
However, plural light emitting devices of different colors
may be appropriately combined to provide a color display
apparatus, and particularly, RGB light emitting devices may
be combined to constitute a full-color display apparatus.

[0098] In the following, with reference back to FIG. 1, the
detailed features of the present invention will be described
again.

[0099] <I> An organic electroluminescence display appa-
ratus comprising a first substrate 101 and a second substrate
102 adhered to the first substrate, wherein the first substrate
101 comprises a first base substrate 1 having an organic
electroluminescence device 2; the organic electrolumines-
cence device 2 comprises a first electrode 3, an organic
electroluminescence layer 4, and a second electrode 5 pro-
vided in this order from the first base substrate side; the
second substrate 102 comprises a second base substrate 6
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and a patterned conductive film 7 that opposes the first
substrate 101, and has a lower specific resistance than the
second electrode 5; and the conductive film 7 is electrically
connected to the second electrode 5.

[0100] <2> The organic electroluminescence display
apparatus of <1>, wherein the second electrode 5 comprises
a material having optical transparency.

[0101] <3> The organic electroluminescence display
apparatus of <2>, wherein the second electrode 5 comprises
at least one of a translucent metallic thin film or an oxide
transparent conductive film.

[0102] <4> The organic electroluminescence display
apparatus of any one of <1> to <3>, wherein the surface of
the conductive film 7 that contacts the second base substrate
6 has a structure that prevents reflection of outside light.

[0103] <35> The organic electroluminescence display
apparatus of <4>, wherein the structure that prevents reflec-
tion of outside light is either a concavo-convex structure or
a black matrix.

[0104] <6> The organic electroluminescence display
apparatus of any one of <1> to <5>, wherein the first
substrate 101 is adhered to the second substrate 102 with a
hot melt adhesive.

[0105] <7> The organic electroluminescence display
apparatus of any one of <1> to <6>, further comprising a
switching element provided on the first base substrate 1,
wherein the switching element drives the organic electrolu-
minescence device 2.

[0106] <8> The organic electroluminescence display
apparatus of <7>, wherein the conductive film 7 is formed in
the shape of stripes or in the shape of a matrix, and is
connected to the second base substrate 6 at regions outside
pixel regions.

[0107] <9> The organic electroluminescence display
apparatus of any one of <1> to <8>, wherein the first
electrode 3 comprises an opaque metallic film, and the
second base substrate 6 side is the display surface.

[0108] <10> The organic electroluminescence display
apparatus of any one of <1> to <8>, wherein the first
electrode 3 comprises a material having optical transpar-
ency, and the first base substrate 1 side and the second base
substrate 6 side are both the display surfaces.

[0109] As a typical application for the present invention,
a display apparatus in the shape of a 2D matrix can be
mentioned. However, the applications are not limited to
display apparatuses, and also include large-sized single light
sources, such as mood illumination light sources.

[0110] Therefore, according to embodiments of the
present invention, improvement in aperture ratio and in
manufacturing yield can be achieved when a transparent or
translucent electrode is provided on the cathode side. In
other words, in the present invention, an auxiliary electrode
having a low specific resistance is provided on the second
base substrate side opposite to the first base substrate,
whereby the aperture ratio can be increased, and the manu-
facturing yield can be improved.

[0111] All publications, patent applications, and technical
standards mentioned in this specification are herein incor-



US 2006/0273712 Al

porated by reference to the same extent as if each individual
publication, patent application, or technical standard was
specifically and individually indicated to be incorporated by
reference.

What is claimed is:

1. An organic electroluminescence display apparatus
comprising a first substrate and a second substrate adhered
to the first substrate, wherein the first substrate comprises a
first base substrate and an organic electroluminescence
device; the organic electroluminescence device comprises a
first electrode, an organic electroluminescence layer, and a
second electrode provided in this order from the first base
substrate side; the second substrate comprises a second base
substrate and a patterned conductive film that opposes the
first substrate, and has a lower specific resistance than the
second electrode; and the conductive film is electrically
connected to the second electrode.

2. The organic electroluminescence display apparatus
according to claim 1, wherein a surface of the conductive
film that contacts the second base substrate has a structure
that prevents reflection of outside light.

3. The organic electroluminescence display apparatus
according to claim 2, wherein the structure that prevents
reflection of outside light is either a concavo-convex struc-
ture or a black matrix.

4. The organic electroluminescence display apparatus
according to claim 1, wherein the first substrate and the
second substrate are adhered to each other with a hot-melt
adhesive.

5. The organic electroluminescence display apparatus
according to claim 2, wherein the first substrate and the
second substrate are adhered to each other with a hot-melt
adhesive.

6. The organic electroluminescence display apparatus
according to claim 1, further comprising a switching ele-
ment provided on the first base substrate, wherein the
switching element drives the organic electroluminescence
device.

7. The organic electroluminescence display apparatus
according to claim 6, wherein the conductive film is formed
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in the shape of stripes or in the shape of a matrix, and is
connected to the second base substrate at regions outside
pixel regions.

8. The organic electroluminescence display apparatus
according to claim 2, further comprising a switching ele-
ment provided on the first base substrate, wherein the
switching element drives the organic electroluminescence
device.

9. The organic electroluminescence display apparatus
according to claim 8, wherein the conductive film is formed
in the shape of stripes or in the shape of a matrix, and is
connected to the second base substrate at regions outside
pixel regions.

10. The organic electroluminescence display apparatus
according to claim 1, wherein the second electrode com-
prises a material having optical transparency.

11. The organic electroluminescence display apparatus
according to claim 10, wherein the second electrode com-
prises at least one of a translucent metallic thin film or an
oxide transparent conductive film.

12. The organic electroluminescence display apparatus
according to claim 1, wherein the first electrode comprises
an opaque metallic film, and the second base substrate side
is a display surface.

13. The organic electroluminescence display apparatus
according to claim 2, wherein the first electrode comprises
an opaque metallic film, and the second base substrate side
is a display surface.

14. The organic electroluminescence display apparatus
according to claim 1, wherein the first electrode comprises
a material having optical transparency, and both of the first
base substrate side and the second base substrate side are
display surfaces.

15. The organic electroluminescence display apparatus
according to claim 2, wherein the first electrode comprises
a material having optical transparency, and both of the first
base substrate side and the second base substrate side are
display surfaces.
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