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MANUFACTURE OF OPTICAL DEVICE WITH 
CONDUCTIVE PROJECTIONS IN NON-OPTICAL 

OPERATION REGIONS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an optical device 
used as an image panel allowed to be connected to the 
adjacent one Without a gap put therebetWeen, and a method 
of manufacturing the optical device. 

[0002] Recently, an electroluminescence device using an 
organic luminescent material (hereinafter, often called an 
“organic EL (electroluminescence) device”, Which emits 
natural light, having a high-speed responsiveness, and is not 
dependent on the vieWing angle, has been extensively used 
as a ?at electronic display. 

[0003] FIG. 15 shoWs one example of a related art organic 
electroluminescence (EL) device 10A. The organic EL 
device 10A is of a double-hetero type in Which an ITO 
(Indium Tin Oxide) transparent electrode 5, a hole transfer 
layer 4, a luminescent layer 3, an electron transfer layer 2, 
and a cathode (typically an aluminum electrode) 1 are 
sequentially formed on a transparent substrate (typically a 
glass substrate) 6 by a vacuum vapor-deposition method or 
the like. 

[0004] When a DC voltage 7 is selectively applied 
betWeen the transparent electrode 5 as an anode and the 
cathode (hereinafter, often called a metal electrode) 1, holes 
as carriers injected from the transparent electrode 5 migrate 
through the hole transfer layer 4 While electrons injected 
from the cathode 1 migrate through the electron transfer 
layer 2, to cause re-combination of the electrons and the 
holes, thereby emitting light 8 having a speci?c Wavelength. 
Such light can be observed from the transparent substrate 6 
side. 

[0005] FIG. 16 shoWs another prior art example using an 
organic luminescent material, in Which a hole transfer layer 
material or an electron transfer material serves as the lumi 

nescent material. Concretely, FIG. 16 shoWs an organic EL 
device 10B of a single-hetero type including an electron 
transfer layer 2 containing the luminescent material in place 
of omission of the luminescent layer 3 of the example shoWn 
in FIG. 15, Whereby light 8 having a speci?c Wavelength is 
emitted from the interface betWeen the electron transfer 
layer 2 and a hole transfer layer 4. 

[0006] FIGS. 17 to 19 shoW examples each having a basic 
con?guration similar to that shoWn in each of FIGS. 15 and 
16 and additionally including another element. In these 
?gures, the electron transfer layer 2, the luminescent layer 3 
(Which is omitted in FIG. 16), and the hole transfer layer 4 
shoWn in FIGS. 15 and 16 are collectively shoWn as an 
organic layer 9. 

[0007] FIG. 17 shoWs the most basic example, in Which a 
region Where light emitted from an organic layer 9 is 
re?ected from a metal electrode 1 becomes a luminescent 
region 36. 

[0008] FIG. 18 shoWs the example in Which a metal 
electrode 1 is formed in such a manner as to entirely cover 
an organic layer 9 and the peripheral edge of the organic 
layer 9 is insulated from the transparent electrode 5 by 
means of an insulating layer 32. In this example, since the 
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insulating layer 32 is protruded in the peripheral edge 
portion of the organic layer 9, a luminescent region 36 is 
correspondingly narroWer than that shoWn in FIG. 17; 
hoWever, the deterioration of peripheral edge portion of the 
organic layer 9 can be prevented by the presence of the 
insulating layer 32. 

[0009] FIG. 19 shoWs the example in Which the stacked 
body on the transparent substrate 6 in the structure shoWn in 
FIG. 18 is covered With a protective layer 21. This example 
is effective to prevent the oxidation of the organic EL device 
(particularly, metal electrode) and hence to improve the 
durability of the organic EL device. 

[0010] FIG. 20 shoWs an practical example of the above 
described organic EL device. In this example, a stacked 
body of organic layers (a hole transfer layer 4, a luminescent 
layer 3 (Which may be omitted), and an electron transfer 
layer 2) is disposed betWeen stripes of cathodes 1 and stripes 
of anodes 5 Which cross the stripes of the cathodes 1 in a 
matrix. Signal voltages are applied betWeen the cathodes 1 
and the anodes 5 in time series from a luminance signal 
circuit 33 and a control circuit 34 containing a shift register, 
to emit light at a number of crossing positions (pixels). 

[0011] The organic EL device having the above con?gu 
ration can be used not only as a display but also as an image 
reproducing apparatus. It should be noted that by arranging 
the above stripe patterns for each of red, green and blue, the 
organic EL device can be used as a full-color or multi-color 
type display or image reproducing apparatus. 

[0012] As shoWn in FIG. 20, a driver circuit or the like has 
been connected to a ?at luminescence device such as an 
organic EL device by draWing roW electrodes and column 
electrodes up to the outer edge side of an image display 
region, and bonding FPCs (?exible print circuits) to the 
electrodes using an anisotropic conductive adhesive or the 
like. 

[0013] Accordingly, When a plurality of organic EL 
devices are ?atly connected to each other on a display as 
shoWn in FIG. 21, it becomes essential to put a speci?c 
distance D as a Wiring space betWeen adjacent ones of the 
organic EL devices. 

[0014] Such a connection method, hoWever, has the fol 
loWing problem. Since a plurality of the organic EL devices 
are connected to each other With gaps put therebetWeen, if 
the organic EL devices are used as image panels for a 
display, the image panels cannot be connected to each other 
Without formation of relatively Wide seams, thereby failing 
to clearly form one continuous image on the display. As a 
result, the image panels composed of the above organic EL 
devices cannot be used, particularly, for a tiling display in 
Which the image panels are required to be arranged as 
closely-laid tiles. 

[0015] To solve the above problem, the present inventor 
has proposed a method of forming a hard coat layer on the 
back side of an organic EL device, forming holes in the hard 
coat layer at electrode portions to expose electrodes, leading 
the electrodes onto the hard coat layer by printing a con 
ductive paint on the hard coat layer in such a manner as to 
bury the holes With the paint, to thus form a Wiring pattern 
on the hard coat layer, and mounting a driver IC on the hard 
coat layer; hoWever, it has been found that such a method 
has a room to be improved. 
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[0016] On the other hand, in manufacture of a simple 
matrix type display in Which luminescent pixels of an 
organic EL device are tWo-dimensionally arranged, a back 
surface side electrode layer must be processed into a stripe 
pattern. Further, in manufacture of a full-color display, a 
luminescent layer of an organic EL device must be pro 
cessed into a pattern. 

[0017] Since organic layers of an organic EL device are 
Weak against a solvent, it is difficult to process them by 
lithography using a resist. Accordingly, each organic EL 
layer is processed into a pattern by vapor-deposition using a 
mask. Such vapor-deposition using the mask requires com 
plicated steps. In this case, as the pattern becomes ?ner, the 
mask is made as close to the substrate as possible for 
reducing the degree of runabout of a material to be vapor 
deposited on the back side of the mask. 

[0018] If the mask is brought into contact With the sub 
strate, hoWever, it may damage and/or contaminate an 
already-formed organic EL layer. For this reason, it has been 
expected to interpose spacers each having a speci?c height 
betWeen the substrate and the mask. With respect to these 
spacers, if the spacers interposed betWeen the substrate and 
the mask are positioned not at an image area of the substrate 
but at the outer ends thereof, it is required to make the 
substrate and the mask as ?at as possible, and particularly, 
if the mask is thin, it is required to provide a mechanism of 
imparting a tension to the mask. 

SUMMARY OF THE INVENTION 

[0019] An object of the present invention is to provide an 
optical device Which is alloWed to be connected to the 
adjacent one Without a gap put therebetWeen and to be 
connected to parts to be mounted and Which is improved to 
form a stacked body including organic layers Without dam 
aging the surface of an already-formed organic layer by a 
vapor-deposition mask, and to provide a method of manu 
facturing the optical device. 

[0020] To achieve the above object, according to a ?rst 
aspect of the present invention, there is provided an optical 
device including: electrodes arranged on a base; a stacked 
body provided on the electrodes in such a manner as to cover 
at least optical operation regions; an insulating layer formed 
in such a manner as to cover the top surface of the stacked 
body; and conductive projections provided on the electrodes 
in such a manner as to be located in non-optical operation 
regions; Wherein the projections are buried in through-holes 
formed in the insulating layer in such a manner that the top 
surfaces of the projections are higher than the top surface of 
the stacked body and also nearly equal to or less than the top 
surface of the insulating layer; and exposed portions of the 
projections are electrically led onto the insulating layer. 

[0021] The invention having the above con?guration has 
the folloWing advantages. Since the conductive projections 
provided on the electrodes in the non-optical operation 
regions are electrically led onto the insulating layer, a part 
(for example, electronic part) to be mounted on the insulat 
ing layer can be Wired to the lead portions of the projections. 
Accordingly, the optical elements (for example, organic EL 
devices) can be ?atly connected to each other Without gaps 
put therebetWeen. Also, When the exposed portions of the 
projections are electrically led onto the insulating layer, a 
conductive layer can be formed in such a manner as to be 
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desirably stuck on the exposed portions of the projections 
because the top surfaces of the projections buried in the 
through-holes formed in the insulating layer are equal to or 
less than the top surface of the insulating layer. This is 
effective to facilitate formation of Wiring for the projections 
and hence to stabiliZe the mounting of the electronic part. 
Further, since the top surfaces of the projections are higher 
than the surface of the stacked body, the projections can 
function as spacers for vapor-deposition masks upon forma 
tion of the stacked body in the optical operation regions, so 
that it is possible to prevent from damaging the surface of an 
already-formed ?lm by the mask. 

[0022] According to a second aspect of the present inven 
tion, there is provided a method of manufacturing an optical 
device in Which a stacked body is provided on electrodes 
arranged in a base in such a manner as to cover at least 
optical operation regions and the top surface of the stacked 
body is covered With an insulating layer, the method includ 
ing the steps of: forming conductive projections on the 
electrodes in such a manner that the projections are located 
in non-optical operation regions and the top surfaces of the 
projections are higher than the top surface of the stacked 
body; and disposing a mask on the projections Which are 
taken as spacers, and forming layers constituting the stacked 
body through the mask. 

[0023] In accordance With the present invention, it is 
possible to manufacture the above-described optical device 
With a high reproductivity. Further, since the conductive 
projections are higher than the top surface of the stacked 
body, connection portions of Wires connected to a part (for 
example, an electronic part) to be mounted are led out via the 
projections, so that it is possible to omit the step of forming 
through-holes for connection With the part to be mounted, 
and hence to improve the productivity. 

[0024] In the above optical device and the method of the 
manufacturing the optical device according to the present 
invention, preferably, the projections are composed of metal 
bumps provided on the electrodes; a conductive layer i& 
formed on the metal bumps in such a manner as to cover the 
metal bumps and is then processed into a conductive pattern. 
The metal bumps may be made from nickel paste, silver 
paste, or carbon paste. 

[0025] The method of manufacturing an optical device, 
preferably, further includes the steps of: forming the elec 
trodes on the base using a ?rst mask having a speci?c 
pattern; forming the projections having a speci?c pattern in 
the non-optical operation regions on the electrodes by a 
physical vapor-deposition method or a plating method; and 
disposing a second mask having a speci?c pattern on the 
projections, and forming at least counter electrodes facing to 
the electrodes, among components of the stacked body by 
the physical vapor-deposition method. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a schematic plan vieW of an organic EL 
device at a manufacturing step according to an embodiment 
of the present invention; 

[0027] FIG. 2 is a sectional vieW taken on line 11-11 of 
FIG. 1; 

[0028] 
FIG. 1; 

FIG. 3 is a sectional vieW taken on line III-III of 
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[0029] FIG. 4 is a schematic plan vieW showing a manu 
facturing step for the organic EL device according to the 
present invention; 

[0030] 
FIG. 4; 

[0031] FIG. 6 is a schematic sectional vieW shoWing a 
manufacturing step subsequent to that shoWn in FIG. 4; 

FIG. 5 is a sectional vieW taken on line V-V of 

[0032] FIG. 7 is a schematic sectional vieW shoWing a 
manufacturing step subsequent to that shoWn in FIG. 6; 

[0033] FIG. 8 is a schematic sectional vieW shoWing a 
manufacturing step subsequent to that shoWn in FIG. 7; 

[0034] FIG. 9 is a schematic sectional vieW shoWing a 
manufacturing step subsequent to that shoWn in FIG. 8; 

[0035] FIG. 10 is a schematic sectional vieW shoWing a 
manufacturing step subsequent to that shoWn in FIG. 9; 

[0036] FIG. 11 is a schematic sectional vieW shoWing a 
manufacturing step subsequent to that shoWn in FIG. 10; 

[0037] FIG. 12 is a schematic sectional vieW shoWing a 
manufacturing step subsequent to that shoWn in FIG. 11; 

[0038] FIG. 13 is a schematic vieW shoWing a state in 
Which parts to be mounted are joined to the back surface of 
the organic EL device; 

[0039] FIG. 14 is a plan vieW shoWing a state in Which the 
organic EL devices are arranged on a display; 

[0040] FIG. 15 is a schematic vieW shoWing a related art 
organic EL element; 

[0041] FIG. 16 is a schematic vieW shoWing another 
related art organic EL device; 

[0042] FIG. 17 is a schematic vieW shoWing a further 
related art organic EL device; 

[0043] FIG. 18 is a schematic vieW shoWing still a further 
related art organic EL device; 

[0044] FIG. 19 is a schematic vieW shoWing an additional 
related art organic EL device; 

[0045] FIG. 20 is a schematic perspective vieW shoWing 
a practical eXample of an organic EL device; and 

[0046] FIG. 21 is a plan vieW shoWing a state in Which 
organic EL devices are disposed on a display. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0047] Hereinafter, a preferred embodiment of the present 
invention Will be described in the order of manufacturing 
steps With reference to the accompanying draWings. 

[0048] FIG. 1 is a schematic plan vieW of a structure of an 
organic El device at one manufacturing step. Here, the 
organic EL device is con?gured as a simple matriX type 
monochrome organic EL device used for a display, in Which 
the pitch of piXels is set at 1 mm and the siZe of a 
luminescent piXel is 0.7 mm><0.7 mm. First, stripes of ITO 
transparent electrodes 12 are formed to a thickness of 200 
nm on a glass substrate 11 having a thickness of about 1 mm 
in such a manner that the stripes of the ITO transparent 
electrodes 12, each having a Width of 0.7 mm, are arranged 
With a pitch of 1 mm. On the transparent electrodes 12, metal 
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bumps 13 each having a siZe of 0.1 mm><0.6 mm and having 
a thickness of 20 pm are formed, by a vacuum ?lm formation 
method or a plating method, in regions Where the lumines 
cent piXels 14 are to be not formed. 

[0049] FIG. 2 is a sectional vieW taken on line II-II of 
FIG. 1, and FIG. 3 is a sectional vieW taken on line III-III 
of FIG. 1. 

[0050] The metal bump formation method is not limited to 
that described above. For eXample, there may be adopted the 
folloWing method. An insulating layer is provided on the 
transparent electrodes 12, and openings or WindoWs having 
a siZe of 0.7 mm><0.7 mm are formed in the insulating layer. 
The region in the WindoW is taken as a luminescent piXel 
14A shoWn by an imaginary line in FIG. 1. In this case, the 
siZe of the outer edge of the WindoW formed in the insulating 
layer may be set to be slightly narroWer than the siZe of the 
region taken as the luminescent piXel 14. This is effective to 
prevent deterioration due to concentration of a current at the 
edges of a luminescent piXel (that is, a crossing portion 
betWeen electrodes) and short-circuit betWeen the electrodes 
because the edges of the luminescent piXel are not eXposed 
to the WindoW. Subsequently, WindoWs are provided in the 
insulating layer at positions Where the metal bumps 13 are 
to be formed in order that the metal bumps 13 Will be formed 
later in a state being conducted to the transparent electrodes 
12. 

[0051] Since the metal bumps 13 thus formed are sepa 
rated from the luminescent piXels, if they damage portions 
of the organic EL layer therearound, they do not damage the 
luminescent pixels. Also since the metal bumps 13 are 
formed in regions Where counter electrodes are not to be 
formed, they can function as spacers upon vapor-deposition 
for forming the counter electrodes. It should be noted that 
the planar shape of the metal bump is not limited to that 
described above but may be arbitrarily selected. 

[0052] In the case of forming organic layers of a mono 
chrome organic EL device on the glass substrate 11 on Which 
the transparent electrodes 12 and the metal bumps 13 have 
been formed, each organic layer may be continuously 
formed over the entire surface of the glass substrate 11 
Without use of any vapor-deposition mask; hoWever, it may 
be formed by using the mask into a pattern having separate 
portions arranged in accordance With the arrangement of the 
pixels. The organic layers of the organic EL device are 
formed as folloWs. For eXample, in the case of forming a 
green color organic EL device, a CuPC (copper phthalocya 
nine) ?lm having a thickness of 25 nm and an m-MTDATA 
(tris(3-methylphenylphenylamino)triphenylamine) ?lm 
having a thickness of 15 nm are formed as a hole transfer 
layer; an ot-NPD (ot-naphthylphenyldiamine) ?lm having a 
thickness of 30 nm is formed as a luminescent layer; and an 
Alq3 (8-hydroXyquinoline aluminum) ?lm having a thick 
ness of 50 nm is formed as an electron transfer layer. The 
usable organic materials are not limited thereto. Each ?lm 
thickness is not limited to the above value; hoWever, the 
above ?lm thickness is desirable for obtaining high ef?cient 
light emission. 

[0053] To form each of organic layers of a full-color (red, 
green and blue) type organic EL device into stripes, the 
organic EL layer must be formed by vapor-deposition using 
a mask. In this case, the organic EL layer may be formed by 
single vapor-deposition using a stripe-shaped mask or by 
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repeating vapor-deposition by a plurality of times While 
shifting a dot-shaped mask, into a stripe pattern having 
stripes extending in the direction perpendicular to the stripes 
of the stripe pattern of the transparent electrodes 12. 

[0054] To prevent the runabout of a vapor-deposition 
material under the mask, the vapor-deposition mask may be 
made as close to the substrate as possible, and also the 
vapor-deposition mask may be desirable to be made from an 
alloy containing a ferromagnetic material such as iron, 
nickel or cobalt, particularly, a Kovar alloy having a thermal 
expansion coef?cient close to that of glass. 

[0055] The elasticity of the mask may be set such that the 
mask is not soft to such an extent as to be de?ected by 20 
pm per 1 mm but is not excessively hard in order to folloW 
the shape of a glass substrate by a magnetic attraction force 
even if the substrate is someWhat Warped; and the thickness 
of the mask may be desirable to be in a range of about 50 pm 
to about 200 pm. The thickness of the mask, Which is 
dependent on the siZe of a pixel, is required to become 
smaller as the vapor-deposition pattern becomes ?ner. 

[0056] A magnet is disposed on a holder of the glass 
substrate in order to attract the mask closely to the substrate 
by a magnetic force. Since the mask is in contact With only 
the top surfaces of the metal bumps formed on the glass 
substrate, the luminescent pixel regions are not in contact 
With the mask, to be thus protected therefrom. 

[0057] The counter electrodes, Which are generally con 
?gured as cathodes, are formed by vapor-depositing a metal 
having a small Work function in vacuum. To enhance the 
current injection ef?ciency of the organic EL device and 
hence to alloW the device to emit bright light at a loW 
voltage, the cathodes may be formed by vapor-depositing an 
Li—Al alloy or an Mg—Ag alloy. Alternatively, an Mg—In 
alloy or single Al may be used. A dielectric layer having a 
thickness ranging from about 0.5 nm to about 1 nm may be 
inserted betWeen the metal layer forming the cathodes and 
the organic layer. The dielectric layer may be made from a 
material selected from ?uorides and oxides of alkali ele 
ments or alkali earth elements, for example, LiF, Li2O, CaF2 
and CaO. 

[0058] FIG. 4 is a schematic plan vieW shoWing a state in 
Which after formation of the metal bumps 13, an organic 
layer 19 (Which includes an organic hole transfer layer, an 
organic luminescent layer and/or an organic electron transfer 
layer, and Which is not shoWn in FIG. 4) is formed over the 
entire surface Without use of any mask and a mask 17 for 
forming counter electrodes is set. 

[0059] FIG. 5 is a sectional vieW taken on line V-V of 
FIG. 4 shoWing a state in Which the organic layer 19 is 
formed on the entire surface of the glass substrate 11 on 
Which stripes of the transparent electrodes 12 have been 
formed; the mask 17 is set by using the metal bumps 13 as 
spacers; and metal electrodes (cathodes) 15 are formed 
through openings 18 of the mask 17. As described above, the 
height (thickness) of the metal bumps 13 is 20 pm, Which is 
sufficiently larger than the total (1 pm or less) of the 
thicknesses of the organic layer 19 and the metal electrode 
15. As a result, the already-formed ?lm portion is not 
damaged by the mask 17. 

[0060] Referring to FIG. 6, after formation of the metal 
electrodes 15 as the counter electrodes, a protective ?lm 21 
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and a hard coat layer 22 are formed over the entire surface. 
The protective ?lm 21 may be formed by sputtering or CVD 
(Chemical Vapor Deposition) using an insulating material 
such as carbon, a-Si (amorphous silicon), SiN, SiO2, A1203, 
AlN or TiO2. The protective ?lm 21 is adapted to prevent 
formation of non-luminescent regions (dark regions) due to 
permeation of Water or the like from edges of the electrodes 
and defects. The hard coat layer 22 may be made from a 
material alloWed to be hardened at a relatively loW tempera 
ture, for example, a polyester based resin sold by Asahi 
Kagaku Kenkyuujo (Asahi Chemical Laboratory) under the 
trade name “CR-18G-KF”. This material can be hardened at 
a dry condition of 100° C.><20 min. Even in screen printing 
of the hard coat material, the metal bumps 13 function as 
spacers for protecting the surface of the organic EL layer. 

[0061] Referring to FIG. 7, through-holes 23 and 27 are 
formed in both the protective ?lm 21 and the hard coat layer 
22 by laser processing in such a manner as to reach the metal 
bumps 13 and the metal electrodes 15, respectively. In the 
case Where the metal bumps 13 are not exposed by formation 
of the insulating ?lm over the entire surface after formation 
of the counter electrodes as described above, the top surfaces 
of the projections are exposed by removing part of the 
insulating ?lm. 

[0062] In this case, if the hard coat layer 22 is formed to 
a thickness ranging from 10 pm to 20 pm by screen printing, 
the ?lm thickness of the hard coat 22 on the metal bumps 13 
becomes about several pm. Accordingly, as the height of the 
metal bumps 13 becomes larger, the ?lm thickness of the 
hard coat layer 22 on the metal bumps 13 becomes smaller. 
As a result, by setting the height of the metal bumps 13 at 
a large value, it is possible to reduce the laser poWer and a 
Working time required for processing, and hence to improve 
the productivity. 

[0063] Referring to FIG. 8, after exposure of the top 
surfaces of the metal bumps 13, the top surfaces are pla 
nariZed by mechanical polishing. With respect to this 
mechanical polishing, if the metal bumps 13 suf?ciently 
project With respect to the surface of the hard coat layer 22, 
the metal bumps 13 can be exposed by this mechanical 
polishing in place of the above-described laser processing. 

[0064] Referring to FIG. 9, a conductive layer 24 made 
from a metal such as gold, copper, nickel or aluminum is 
formed on the entire surface including the exposed portions 
of the metal bumps 13 planariZed at the preceding step in 
such a manner as to cover the exposed portions of the metal 
bumps 13 and to ?ll the through-holes 27 for the metal 
electrodes 15. Then, as shoWn in FIG. 10, the conductive 
layer 24 is processed into a conductive pattern 25 on the 
metal bumps 13 and a conductive pattern 26 on the metal 
electrodes 15. It should be noted that the surfaces of the 
metal bumps 13 may remain not polished, and the conduc 
tive layer 24 may be provided in a state shoWn in FIG. 7 and 
then processed into conductive patterns. This is effective to 
improve the adhesion of the conductive layer 24. 

[0065] In this Way, according to the organic EL device as 
an optical device in this embodiment, the metal electrodes 
15 as the counter electrodes are electrically led onto the hard 
coat layer 22 via the conductive layer 24 deposited in the 
through-holes 27. 

[0066] Referring to FIG. 11, the conductive patterns 25 
and 26 are coated With conductive pastes 28 and 29 to form 
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contacts, respectively, to form Wires and contacts to be 
connected to driver ICs on the hard coat layer 22. 

[0067] Referring to FIG. 12, the metal bumps 13 and the 
metal electrodes 15 are connected to an electrical part 30 
mounted on the hard coat layer 22 and further connected to 
driver elements, to constitute a simple matrix type organic 
EL device. To be more speci?c, lead terminals of the 
electronic part 30 are connected to the contacts 28 and 29 
made from the conductive pastes. 

[0068] In summary, the organic EL device in this embodi 
ment is con?gured such that the ?rst electrode portion 
composed of the optically transparent electrodes, the organic 
layer (including the organic hole transfer layer, the organic 
luminescent layer and/or the organic electron transfer layer), 
and the second electrode portion composed of the metal 
electrodes are stacked on the optically transparent substrate. 

[0069] In this Way, according to this embodiment, there 
can be obtained the desirable organic EL (electrolumines 
cence) device. 

[0070] FIG. 13 is a schematic rear vieW of an organic EL 
device 35 manufactured in the above-described method, on 
Which electronic parts 30 are mounted. In FIG. 13, contacts 
28 formed by conductive paste on metal bumps and contacts 
29 formed by conductive paste on metal electrodes, Which 
are led onto the hard coat layer on the back surface of the 
organic EL device 35, are designated by black dots and 
White dots, respectively. In actual, a large number of these 
contacts 28 and 29 are formed; however, they are simply 
shoWn in the ?gure for an easy understanding. The elec 
tronic parts 30 are also schematically shoWn. 

[0071] As shoWn in FIG. 13, the electronic parts 30 can be 
mounted on, that is, connected to the back surface of the 
organic EL device 35 in this embodiment because transpar 
ent electrodes 12 as anodes are led on the back surface of the 
organic EL device 35 via the metal bumps 13 and metal 
electrodes 15 as cathodes are also led on the back surface of 
the organic EL device 35 via a conductive pattern 26. 

[0072] The transparent electrodes 12 may be divided into 
a plurality of blocks, and the organic EL device 35 may be 
connected to the electronic parts 30 to be driven for each 
block. 

[0073] According to the present invention, it is not 
required to lead the roW and the column electrodes up to the 
outer side of a screen region of the organic EL device 35 for 
Wiring thereof, unlike the related art organic EL device. As 
a result, as shoWn in FIG. 14, a plurality of the organic EL 
devices 35 can be ?atly arranged Without gaps put therebe 
tWeen, to thus form a screen of a display. 

[0074] At the steps shoWn in FIGS. 7 to 11, When the 
exposed portions of the metal bumps 13 are electrically led 
onto the hard coat layer 22 via the conductive layer 24 
formed on the hard coat layer 22 in such a manner as to 
cover the exposed portions of the metal bumps 13, the 
conductive layer 24 can be desirably stuck on the exposed 
portions of the metal bumps 13 because the top surfaces of 
the metal bumps 13 are equal to or less than the top surface 
of the hard coat layer 22. This is effective to facilitate 
formation of Wiring for the metal bumps 13 and hence to 
stabiliZe the mounting of the electronic parts 30. 
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[0075] While the preferred embodiment of the present 
invention has been described using speci?c terms, such 
description is for illustrative purposes only, and it is to be 
understood that changes and variations may be made With 
out departing from the technical thought of the present 
invention. 

[0076] For example, according to the above-described 
embodiment, a large number of the metal bumps 13 are 
formed in the non-optical operation regions; hoWever, the 
number and the arrangement of the metal bumps 13 are not 
limited thereto. In rare cases, only one metal bump 13 may 
be formed. Even such only one metal bump 13 can function 
as a spacer. In general, hoWever, to enhance the connection 
function to a part to be mounted, a plurality of the metal 
bumps 13 may be formed into a cross-shape or a square 
shape. The metal bumps 13 formed into such a shape can 
keep not only the good connection characteristic to a part to 
be mounted but also the stability as spacers. Also the 
contacts 28, 29 made from the conductive paste can be 
formed into various patterns. Further, the connection of a 
part to be mounted can be performed in accordance With not 
only the above-described lead type method but also a 
lead-less type method such as a face-doWn type method. 

[0077] The material, shape and siZe of the metal bump 
may be changed from those described in the embodiment. 

[0078] The material, shape and the like of each component 
other than the metal bump in the organic EL device may be 
changed from those described in the embodiment. 

[0079] The organic EL device in the embodiment can be 
applied not only to the simple matrix type organic EL device 
but also to a natural light emission type luminescence device 
such as an active matrix type organic EL device, and further 
applied to a general light modulation device such as an ECD 

(electrochromic display device) or an LCD (liquid crystal 
display device). 

[0080] According to the above-described embodiment, 
since the metal bumps 13 are provided on the transparent 
electrodes 12 in the non-optical operation regions in such a 
manner that the metal bumps 13 are higher than the metal 
electrodes 15 as the cathodes, the metal bumps 13 can 
function as spacers, so that it is possible to prevent from 
damaging the luminescent pixel regions upon formation of 
the organic EL layer by vapor-deposition using a mask or the 
subsequent screen printing of the hard coat layer. 

[0081] With respect to the hard coat layer 22 formed by 
screen printing, since the thickness of the hard coat layer 22 
on the metal bumps 13 is small, it is possible to reduce a time 
and energy required to form through-holes for exposing the 
surfaces of the metal bumps to be Wired and hence to 
improve the productivity. Further, by forming the metal 
bumps 13 in such a manner that the metal bumps suf?ciently 
project With respect to the surface of the hard coat layer 22, 
the metal bumps 13 can be exposed not by laser processing 
but by polishing Which is simpler in structure and higher in 
productivity than laser processing. The polishing has 
another advantage in eliminating occurrence of abrasion of 
ITO upon formation of through-holes by laser processing. 
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What is claimed is: 
1. An optical device comprising: 

electrodes arranged on a base; 

a stacked body provided on said electrodes in such a 
manner as to cover at least optical operation regions; 

an insulating layer formed in such a manner as to cover 
the top surface of said stacked body; and 

conductive projections provided on said electrodes in 
such a manner as to be located in non-optical operation 
regions; 

Wherein said projections are buried in through-holes 
formed in said insulating layer in such a manner that the 
top surfaces of said projections are higher than the top 
surface of said stacked body and also nearly equal to or 
less than the top surface of said insulating layer; and 

eXposed portions of said projections are electrically led 
onto said insulating layer. 

2. An optical device according to claim 1, Wherein said 
projections comprise metal bumps provided on said elec 
trodes; and 

a conductive layer is formed on said metal bumps in such 
a manner as to cover said metal bumps and is then 
processed into a conductive pattern. 

3. An optical device according to claim 1, Wherein said 
projections are connected to an electronic part mounted on 
said insulating layer. 

4. An optical device according to claim 3, Wherein said 
projections connect said electrodes to driver elements 
arranged on said insulating layer, to constitute a simple 
matrix type luminescence device composed of said stacked 
body. 

5. An optical device according to claim 1, Wherein counter 
electrodes, Which are provided in said optical operation 
regions in such a manner as to face to said electrodes, are 
electrically led onto said insulating layer via a conductive 
layer deposited in through-holes formed in said insulating 
layer. 

6. An optical device according to claim 5, Wherein said 
counter electrodes are connected to an electronic part 
mounted on said insulating layer. 

7. An optical device according to claim 6, Wherein said 
counter electrodes connect said stacked body constituting a 
simple matriX type luminescence device to driver elements 
arranged on said insulating layer. 

8. An optical device according to claim 1, Wherein a ?rst 
electrode portion composed of an optically transparent elec 
trodes, an organic hole transfer layer, an organic luminescent 
layer and/or an organic electron transfer layer, and a second 
electrode portion composed of metal electrodes are stacked 
on an optically transparent base. 

9. An optical device according to claim 8, Wherein said 
optical device is con?gured as an organic electrolumines 
cence device. 

10. A method of manufacturing an optical device in Which 
a stacked body is provided on electrodes arranged in a base 
in such a manner as to cover at least optical operation 
regions and the top surface of said stacked body is covered 
With an insulating layer, said method comprising the steps 
of: 
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forming conductive projections on said electrodes in such 
a manner that said projections are located in non 
optical operation regions and the top surfaces of said 
projections are higher than the top surface of said 
stacked body; and 

disposing a mask on said projections Which are taken as 
spacers, and forming layers constituting said stacked 
body through said mask. 

11. A method of manufacturing an optical device accord 
ing to claim 10, further comprising the steps of: 

forming said electrodes on said base using a ?rst mask 
having a speci?c pattern; 

forming said projections having a speci?c pattern in said 
non-optical operation regions on said electrodes by a 
physical vapor-deposition method or a plating method; 
and 

disposing a second mask having a speci?c pattern on said 
projections, and forming at least counter electrodes 
facing to said electrodes, among components of said 
stacked body by the physical vapor-deposition method. 

12. A method of manufacturing an optical device accord 
ing to claim 11, further comprising the steps of: 

forming, after formation of said counter electrodes, an 
insulating layer over the entire surface; and 

eXposing the top surfaces of said projections by removing 
part of said insulating layer as needed. 

13. A method of manufacturing an optical device accord 
ing to claim 12, further comprising the step of: 

planariZing, after eXposure of the top surfaces of said 
projections, the top surfaces of said projections by 
polishing. 

14. A method of manufacturing an optical device accord 
ing to claim 13, further comprising the steps of: 

depositing a conductive layer on eXposed portions of said 
projections as metal bumps in such a manner as to 
cover them; and 

processing said conductive layer into a conductive pat 
tern. 

15. A method of manufacturing an optical device accord 
ing to claim 12, Wherein said step of forming said insulating 
layer comprises the step of forming a protective layer and a 
hard coat layer in this order. 

16. A method of manufacturing an optical device accord 
ing to claim 12, further comprising the steps of: 

forming said insulating layer in such a manner that the top 
surfaces of said projections in a state being buried in 
through-holes formed in said insulating layer are nearly 
equal to or less than the top surface of said insulating 
layer; and 

electrically leading said projections onto said insulating 
layer. 

17. A method of manufacturing an optical device accord 
ing to claim 12, further comprising the step of: 

connecting said projections to an electronic part mounted 
on said insulating layer. 

18. A method of manufacturing an optical device accord 
ing to claim 17, further comprising the step of: 



US 2002/0153829 A1 

connecting said electrodes to driver elements arranged on 
said insulating layer by means of said projections, to 
constitute a simple matrix type luminescence device 
composed of said stacked body. 

19. A method of manufacturing an optical device accord 
ing to claim 10, further comprising the step of: 

electrically leading counter electrodes, Which have been 
provided in said optical operation regions in such a 
manner as to face to said electrodes, onto said insulat 
ing layer via a conductive layer deposited in through 
holes formed in said insulating layer. 

20. A method of manufacturing an optical device accord 
ing to claim 19, further comprising the step of: 

connecting said counter electrodes to an electronic part 
mounted on said insulating layer. 

21. A method of manufacturing an optical device accord 
ing to claim 20, further comprising the step of: 
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connecting said counter electrodes to said stacked body 
constituting a simple matrix type luminescence device 
and to driver elements arranged on said insulating 
layer. 

22. A method of manufacturing an optical device accord 
ing to claim 10, further comprising the step of: 

stacking a ?rst electrode portion composed of transparent 
electrodes, an organic hole transfer layer, an organic 
luminescent layer and/or an organic electron transfer 
layer, and a second electrode portion composed of 
metal electrodes, on an optically transparent base. 

23. A method of manufacturing an optical device accord 
ing to claim 22, Wherein said optical device comprises an 
organic electroluminescence element. 


