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(57) ABSTRACT 

Amethod of manufacture of an organic electroluminescence 
display device includes (1) a ?rst step of forming a non 
af?nity region in a surface of an anode provided in each of 
the pixels arranged on a glass substrate by exposing the glass 
substrate in a saturated vapor pressure of an organic solvent, 
(2) a second step of forming an affinity region in a central 
portion of the anode surface spaced from its edges by 
irradiating the central portion of the anode surface With 
ultraviolet light, and (3) a third step of forming polymer 
material layers Which constitute an organic electrolumines 
cent element in each of the pixels in the affinity region by 
bloWing off polymer material solutions onto the affinity 
region of the anode in the each of the pixels. In this Way, it 
is possible to simplify the steps in, to reduce the cost for, and 
to improve the productivity of the process of manufacture of 
the organic electroluminescence display device. 
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MANUFACTURING METHOD OF ORGANIC 
ELECTROLUMINESCENCE DISPLAY DEVICE 

[0001] The present application claims priority from J apa 
nese application JP 2003-154715, ?led on May 30, 2003, the 
content of Which is hereby incorporated by reference into 
this application. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a method of manu 
facture of an organic electroluminescence display device 
using organic electroluminescence, and, more particularly, 
the invention relates to an image forming method in Which 
a polymer light emitting material solution is held and formed 
at given pixel center portions While making the formation of 
partition Walls (banks) Which de?ne the pixels unnecessary. 

[0003] An organic electroluminescence device, Which uti 
liZes mainly an organic material as ?eld light emitting 
elements, is suitable for an application as a planar display; 
and, hence, an extensive development has been under Way 
and the remarkable progress has been made in ?elds such as 
materials, element structures, fabrication techniques for 
light emission. 

[0004] To constitute a highly reliable planar display device 
using organic electroluminescent elements of this type, it is 
necessary to accurately arrange light emitting elements 
using an organic material having a light emitting property of 
high ef?ciency on a pixel area portion of an insulation 
substrate made of glass or the like to serve as organic 
electroluminescence elements. In addition to the above 
mentioned arrangement, to provide a display device of high 
quality and high reliability in Which the light emitting 
ef?ciency and the light emitting luminance are enhanced for 
a long period in a stable manner over a long lifetime, a 
technique to properly form pixels constituted of organic 
electroluminescent elements on an insulation substrate 
becomes crucially important. Here, some tasks Which are 
required for the formation of the pixels are versatile, as 
described beloW. 

[0005] Conventionally, With the development of a tech 
nique for putting the planar display device using organic 
electroluminescence elements of this type into practice, in a 
polymer-based organic electroluminescent element Which 
forms a light emitting material ?lm using an ink jet method, 
to hold an organic material solution (ink) in the inside of the 
pixels While preventing a ?oWing out of the organic material 
solution to neighboring pixels, it has been proposed to form 
banks, Which de?ne respective pixels, and, thereafter, to 
form a hole injection layer and a light emitting layer. 

[0006] As an example, the folloWing “patent literature 1” 
discloses a structure Which can realiZe a full color display, 
Wherein, by forming banks, organic light emitting layers 
having respective light emitting colors of red, green and blue 
can be arbitrarily patterned for every pixel by forming and 
arranging organic electroluminescence materials Whose pat 
terning Was considered impossible conventionally using an 
ink jet method. 

[0007] Further, the folloWing “patent literature 2” dis 
closes a structure Which can realiZe a vivid color display, 
Wherein by using a bank material Which is Water-repellant 
and oil-repellant With respect to various inks, it is possible 
to prevent color mixing of inks betWeen pixels Which may 
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occur due to bridging over of a material having a hole 
injection layer and a light emitting layer betWeen the pixels, 
thus making ?uorescent materials in use emit lights of colors 
of the ?uorescent materials faithfully. 

[0008] Further, the folloWing “patent literature 3” dis 
closes a structure Which can prevent thin-?lm-forming 
material ink from ?oWing out to neighboring pixels and, at 
the same time, can obtain a uniform ?lm thickness by 
forming banks, such that a material Which exhibits affinity 
With the ink and a material Which exhibits non-af?nity With 
ink are alternately stacked. Here, the non-affinity With the 
ink is given to the banks by applying a ?uorine plasma 
treatment to the banks. 

[0009] Further, the folloWing “patent literature 4” dis 
closes a method in Which, in the manufacture of color ?lters, 
energy rays are irradiated to pixel portions on a substrate to 
make the pixel portions have an affinity With ink, thus 
reducing the occurrence of defects attributed to a repelling 
of the ink. 

[0010] Further, the folloWing “patent literature 5” dis 
closes a manufacturing method of manufacture of an organic 
electroluminescence element in Which ultraviolet rays are 
irradiated to upper surfaces of anodes so as to improve the 
adhesiveness With an organic material (a hole injection 
layer) formed on the upper surfaces of the anodes. 

[0011] The patent literatures referred to above are identi 
?ed as folloWs. 

[0012] [Patent Literature 1] 

[0013] Japanese Unexamined Patent Publication Hei10 
(JP-A-1998)-12377 
[0014] [Patent Literature 2] 

[0015] Japanese Unexamined Patent Publication Heill 
(JP-A-1999)-87062 
[0016] [Patent Literature 3] 

[0017] Japanese Unexamined Patent Publication Heill 
(JP-A-1999)-271753, and its counterpart US. Pat. No. 
6,476,988. 

[0018] [Patent Literature 4] 

[0019] Japanese Unexamined Patent Publication Hei9 (J P 
A-1997)-230129 
[0020] [Patent Literature 5] 

[0021] Japanese Unexamined Patent Publication Hei10 
(JP-A-1998)-261484, and its counterpart US. Pat. No. 
6,060,826. 

SUMMARY OF THE INVENTION 

[0022] HoWever, in the technology referred to above, to 
form a hole injection layer and a light emitting layer having 
a thickness of several tens nm using ink having 0.2 to 5% of 
polymer concentration, it is necessary to form extremely 
high banks having a thickness of several pm, and, hence, 
there arises a draWback in that the breaking of steps of the 
cathodes may easily occur. Further, although it is desirable 
to form black banks to enhance the contrast of the organic 
electroluminescence element, it is extremely dif?cult to 
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form the black banks having a thickness of approximately 
several pm using a photolithography method in vieW of the 
optical transmissivity. 
[0023] Further, With respect to a method Which uses a bank 
material having a critical surface tension of not more than 30 
dyne/cm and Which is Water-repellant and oil-repellant 
against ink, the method requires a bank forming process 
using a photolithography method, and, hence, the number of 
fabrication steps and the manufacturing cost are increased. 
Further, the use of bank material having a critical surface 
tension of not more than 30 dyne/cm limits the range of 
selection of bank materials. 

[0024] Still further, With respect to a bank structure Which 
is formed by stacking a material having an affinity With the 
organic material and a material having a non-af?nity With 
the organic material, the bank structure requires the forma 
tion of a bank using a photolithography method, a ?uorine 
plasma treatment process applied to the banks for repelling 
liquid and the like, and, hence, the number of fabrication 
steps and the manufacturing cost are increased. 

[0025] Further, in the typical color ?lter manufacturing 
method, the structure Which makes the piXel portions on the 
substrate obtain an af?nity to ink by irradiating energy rays 
to the piXel portions requires a bank forming process using 
a photolithography method and a process such as the irra 
diation of energy rays, and, hence, the number of fabrication 
steps and the manufacturing cost are increased. 

[0026] Further, in the method in Which ultraviolet rays are 
irradiated to the upper surfaces of the anodes, an organic thin 
?lm layer is formed on the upper surfaces of the anodes 
using an organic material per se by a vapor evaporation 
method, a sputtering method or a sol-gel method, and, 
thereafter, the adhesiveness of the organic thin ?lm layer 
With the organic material layer (hole injection layer) Which 
is formed on the upper surfaces of the anodes is improved in 
the neXt step, it is necessary to provide a drying step or the 
like for drying the formed organic thin ?lm layer, and, 
hence, the number of fabrication steps is increased and a 
reduction of the manufacturing cost cannot be realiZed. 

[0027] Accordingly, the present invention has been made 
to overcome the above-mentioned conventional draWbacks, 
and it is an object of the present invention to provide a 
method of manufacture of an organic electroluminescence 
display device in Which the fabrication steps are simpli?ed, 
the cost is reduced, and a high productivity. 

[0028] Further, it is another object of the present invention 
to provide a method of manufacture of an organic electrolu 
minescence display device in Which it is possible to easily 
blacken the banks in the organic electroluminescence dis 
play device to improve the contrast ratio, and in Which it is 
possible to obtain high-quality display images. 

[0029] To achieve the above-mentioned objects, the 
method of manufacture of an organic electroluminescence 
display device according to the present invention comprises 
a step of patterning a plurality of anodes for each piXel on 
a light transmitting glass substrate; a step of forming an 
outer Wall layer Which surrounds a region Where the anodes 
are formed by applying a polymer organic material to an 
outer peripheral portion Which surrounds the region Where 
the anodes are formed on the light transmitting glass sub 
strate and by heating and drying the polymer organic mate 
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rial; a step of forming af?nity regions by irradiating ultra 
violet rays to piXel center portions, eXcept for electrode 
surface peripheral portions of the anodes; a step of forming 
hole injection layers on the af?nity regions by bloWing off a 
conductive polymer material solution to the affinity regions 
and by heating and drying the conductive polymer material 
solution; a step of forming light emitting layers on the hole 
injection layers by bloWing off a polymer light emitting 
material solution to the hole injection layers and by heating 
and drying the polymer light emitting material solution; a 
step of forming a black insulation layer to peripheral por 
tions of the anodes by injecting an organic black insulation 
material solution to the inside of the anode forming region, 
Which is surrounded by the outer Wall layer, and by heating 
and drying the organic black insulation material solution; a 
step of forming an electron injection layer on the light 
emitting layers; a step of forming a cathode on the electron 
injection layer; a step of forming a protective ?lm on the 
cathode; and a step of sealing the light transmitting glass 
substrate and another glass substrate by interposing an 
ultraviolet curing sealing material betWeen the outer Wall 
layer formed on the light transmitting glass substrate and an 
inner peripheral portion of the other glass substrate having 
a drying material on an inner surface side thereof and then 
irradiating it With ultraviolet rays. Due to such a manufac 
turing method, the steps can be simpli?ed, and, hence, a loW 
manufacturing cost can be realiZed. 

[0030] Further, according to another aspect of the method 
of manufacture of an organic electroluminescence display 
device of the present invention, after forming an outer Wall 
layer Which surrounds a region Where anodes are formed, 
non-af?nity regions are formed on surfaces of the anodes by 
eXposing the light transmitting glass substrate under a satu 
rated vapor pressure of an organic solvent, thus adhering 
organic substances to the surfaces of the anodes, and af?nity 
regions are formed by irradiating ultraviolet rays to piXel 
center portions, eXcept for electrode surface peripheral por 
tions of the anodes. Accordingly, it is possible to increase the 
difference betWeen the affinity and the non-affinity for a 
conductive polymer material solution betWeen the ultra 
violet ray irradiated portion and the ultra-violet ray non 
irradiated portion. 

[0031] In the method of manufacture of an organic elec 
troluminescence display device of the present invention, it is 
preferable that the concentration of the organic black insu 
lation material solution is larger than the concentration of the 
polymer light emitting material solution. 

[0032] It is needless to say that the present invention is not 
limited to the above-mentioned manufacturing methods, and 
various modi?cations can be made Without departing from 
the technical concept of the present invention as described in 
the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] FIG. 1 is a cross-sectional vieW shoWing one step 
in the method of manufacture of an organic electrolumines 
cence display device according to the present invention; 

[0034] FIG. 2 is a cross-sectional vieW shoWing a neXt 
step Which folloWs the step shoWn in FIG. 1; 

[0035] FIG. 3 is a cross-sectional vieW shoWing a neXt 
step Which folloWs the step shoWn in FIG. 2; 
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[0036] FIG. 4A is a plan vieW showing a next step Which 
follows the step shown in FIG. 3, and FIG. 4B is a 
cross-sectional vieW taken along line A-A‘ in FIG. 4A; 

[0037] FIG. 5 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 4A; 

[0038] FIG. 6 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 5; 

[0039] FIG. 7 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 6; 

[0040] FIG. 8 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 7; 

[0041] FIG. 9 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 8; 

[0042] FIG. 10 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 9; 

[0043] FIG. 11 is a cross-sectional vieW shoWing a step in 
an example of a method of manufacture Which is compared 
With a method of manufacture of an organic electrolumi 
nescence display device according to the present invention; 

[0044] FIG. 12 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 11; 

[0045] FIG. 13 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 12; 

[0046] FIG. 14 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 13; 

[0047] FIG. 15 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 14; 

[0048] FIG. 16 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 15; 

[0049] FIG. 17 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 16; and 

[0050] FIG. 18 is a cross-sectional vieW shoWing a next 
step Which folloWs the step shoWn in FIG. 17. 

DETAILED DESCRIPTION 

[0051] The mode for carrying out the present invention 
Will be explained in detail in conjunction With the draWings, 
Which shoW various embodiments of the invention. 

[0052] FIG. 1 to FIG. 10 are cross-sectional vieWs, par 
tially including plan vieWs, of respective steps in the method 
of manufacture of an organic electroluminescence display 
device according to the present invention. First of all, on a 
light transmitting glass substrate 1 having a thickness of 
approximately 1.1 mm, as shoWn in FIG. 1, an ITO ?lm 2a 
having a ?lm thickness of approximately 150 nm is formed 
by a sputtering method, as shoWn in FIG. 2. Thereafter, the 
ITO ?lm 2a is partially etched by a photolithography method 
to form a plurality of anodes 2, Which constitute pixel 
portions and have a siZe of approximately 150 pm><170 pm, 
by patterning for every pixel, as shoWn in FIG. 3. 

[0053] Subsequently, on the glass substrate 1 on Which 
these anodes 2 are formed, an organic material solution (ink) 
containing polyimide as a main component is formed into a 
?lm by a screen printing method such that the organic 
material solution surrounds a peripheral portion of the glass 
substrate 1, as shoWn in plan vieW in FIG. 4A; and, 
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thereafter, baking is performed at a temperature of approxi 
mately 350° C. for approximately one hour, thus forming an 
outer Wall layer 3 having a Width of approximately 10 pm 
and a height of approximately 2 pm. Then, the structure is 
exposed under a saturated vapor pressure of propylene 
glycol monomethyl ether acetate (PGMEA) for approxi 
mately one hour so as to make an organic substance adhere 
to upper surfaces of the anodes 2, and the organic substance 
is subjected to a non-af?nity treatment to obtain a non 
af?nity property. 

[0054] Then, as shoWn in cross-sectional vieW in FIG. 4B, 
using a photo mask 4 having openings 4a Which alloW light 
to pass therethrough to regions having a siZe of 130 pm><150 
pm, Which constitute pixel center portions on the respective 
anodes 2, ultraviolet rays or laser beams having a Wave 
length of not more than 254 nm are irradiated to only the 
pixel center portions at a level of approximately 5 J/cm2, so 
as to effect photodecomposition of the previously adhered 
organic substance, so as to clean the upper surfaces of the 
pixel center portions, thus forming af?nity regions 5, Which 
exhibit an af?nity With an organic material solution, as 
shoWn in FIG. 4A. Here, With respect to the upper surfaces 
of the respective anodes 2, since the upper surfaces of the 
portions of outer peripheries of the respective anodes 2 to 
Which the ultraviolet rays are not irradiated are not cleaned, 
the upper surfaces assume a state of non-af?nity regions 6, 
to Which the previous organic substance is adhered. 

[0055] Next, to upper surfaces of the af?nity regions 5, 
Which constitute the pixel center portions of the respective 
anodes 2, approximately 50 p1 of a PEDOT/PSS solution 
(BAITRON P, a product of Bayer AG. (Leverkusen, Ger 
many), for example) is bloWn off from a noZZle. After 
forming a PEDOT/PSS liquid layer 7a, as shoWn in FIG. 5, 
the structure is heated and dried at a temperature of approxi 
mately 120° C. for approximately 10 minutes, thus forming 
hole injection layers 7, as shoWn in FIG. 6. Here, PEDOT 
is an abbreviation for poly-ethylenedioxy-thiophene and 
PS5 is an abbreviation for poly-styrene sulfonic acid. 

[0056] Next, as shoWn in FIG. 6, to the upper surfaces of 
the hole injection layers 7, approximately 60 pl of poly?uo 
rene-based polymer light emitting material solution is bloWn 
off from a noZZle by an ink jet method so as to form light 
emitting material layers 8a, as shoWn in FIG. 7, and, 
thereafter, the structure is heated and dried at a temperature 
of approximately 80° C. for approximately 20 minutes, as 
shoWn in FIG. 7, thus forming light emitting layers 8, as 
shoWn in FIG. 8. 

[0057] Next, as a black bank material, a black insulation 
material solution, Which is produced by dispersing black 
CO O 4 and a curing resin into propylene glycol monomethyl 
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ether acetate (PGMEA), is injected to the inside of the glass 
substrate 1, Which is surrounded by the outer Wall layer 3, 
using an ink jet method or a noZZle coating method, as 
shoWn in FIG. 9, to an extent that the black insulation 
material solution is not adhered to upper surfaces of the light 
emitting layers 8; and, thereafter, the structure is baked at a 
temperature of approximately 100° C. for approximately 20 
minutes, thus forming a black insulation layer 9 having a 
thickness of approximately 200 nm on peripheral portions of 
respective anodes 2. 

[0058] In this case, to form the black insulation layer 9 
While preventing the adhesion of the black insulation mate 
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rial solution to the light emitting layers 8, it is necessary to 
increase the solution concentration of the black insulation 
material solution and to form the thin ?lm using a small 
quantity of black insulation material solution such that the 
black insulation material solution does not cover the light 
emitting layers 8. Accordingly, it is necessary to re?ne the 
solution concentration of the black insulation material solu 
tion to be higher than the solution concentration of the 
polymer light emitting material solution Which forms the 
light emitting layer 8. 

[0059] Thereafter, on an upper surface of the black insu 
lation layer 9, a ?lm made of lithium ?uoride (LiF) and 
having a ?lm thickness of approximately 0.5 nm is formed 
at a vapor evaporation speed of approximately 0.2 nm/sec, 
thus forming an electron injection layer 10. Further, under a 
vacuum of approximately 10-6 torr, a ?lm made of calcium 
(Ca) and having a ?lm thickness of approximately 100 nm 
is formed at a vapor evaporation speed of approximately 1 
nm/sec, thus forming a cathode 11. Finally, under a vacuum 

of approximately 10'6 torr, a ?lm made of aluminum and having a ?lm thickness of approximately 100 nm is 

formed at a vapor evaporation speed of approximately 1 
nm/sec, thus forming a protective ?lm 12. 

[0060] Next, the glass substrate 1 on Which the cathode 11 
and the protective ?lm 12 are formed is transferred to a 
sealing globe box (not shoWn in the draWing). Then, the 
glass substrate 1 is arranged to face a glass substrate 15, 
Which preliminarily has a desiccating agent 14 laminated to 
the inside thereof, in an opposed manner and is sealed to the 
glass substrate 15 using, for example, an epoxy-based seal 
ing material 13, Which constitutes an ultraviolet-ray type 
polymer resin, and the sealing is completed by curing the 
epoxy-based sealing material 13 With irradiation of ultra 
violet rays. 

[0061] In the organic electroluminescence display device 
formed in the above-mentioned manner, When a given DC 
voltage is applied betWeen the anodes 2 and the cathode 11, 
a green light emission is obtained. When the voltage 
luminance characteristic is measured, a luminance of 
approximately 1000 cd/cm2 is obtained With a voltage of 
approximately 5.5V. The contrast ratio at this time is 
approximately 150:1, and, hence, a high contrast ratio is 
obtained. Further, When the pixel portions provided for red 
and blue light emissions are respectively formed at other 
neighboring anodes 2 in the same manner, it is possible to 
obtain substantially the same light emission luminance, and, 
hence, it is possible to obtain substantially the same high 
contrast ratio. 

[0062] In such a method of manufacture of an organic 
electroluminescence display device, the ultraviolet rays are 
irradiated to the upper surfaces of the anodes 2 formed for 
respective pixels at pixel center portions, except for the outer 
peripheral portions. Accordingly, the change attributed to the 
difference in Wettability betWeen the affinity regions 5 
formed of the ultraviolet-ray irradiated region and the non 
af?nity regions 6 formed of the ultraviolet-ray non-irradiated 
region With respect to the hole injection layers 7 becomes 
explicit; and, due to this difference in Wettability, the hole 
injection layers 7 and the light emitting layers 8 are stacked 
and formed using an organic material solution only on the 
pixel center portions on the upper surfaces of the anodes 2, 
except for the outer peripheral portions. Accordingly, With 
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the use of the organic material solution, it is possible to drop 
a so-called polymer-based material, With Which it is difficult 
to perform vapor evaporation, to the anodes 2 using subli 
mation on the upper surfaces of the anodes 2 by an ink jet 
method. 

[0063] Further, in the method of manufacture of an organic 
electroluminescence display device, the black insulation 
layer 9 that separates the anodes 2 Which constitute the pixel 
portions, from each other is formed after forming the ?lms 
of light emitting layers 8. Accordingly, it is possible to 
completely eliminate a so-called creeping phenomenon of a 
pattern in Which the hole injection layers 7 and the light 
emitting layers 8 creep from the upper surfaces of the anodes 
2 to the side Wall of the black insulation layer 9, Which 
phenomenon has been considered unavoidable in the con 
ventionally performed ink jet process, Whereby the ?lm 
thickness ?atness of the hole injection layers 7 and the light 
emitting layers 8 can be enhanced. 

[0064] According to such a method of manufacture of an 
organic electroluminescence display device, it is possible to 
omit a step of forming an insulation layer by a photolithog 
raphy method and a step of applying the surface treatment to 
the insulation layer, Which steps Were conventionally per 
formed, and, hence, the processing steps can be simpli?ed, 
thus leading to a reduction of the manufacturing cost. 

[0065] Further, conventionally, the polymer concentration 
of the organic material solution Was approximately 0.2 to 
5%, and, hence, to ensure that the organic material solution 
for forming the hole injection layer and the light emitting 
layer Will have a thickness of several tens nm in the inside 
of a pixel having an approximately recessed cross section, it 
is necessary to form an insulation layer having a thickness 
of approximately 5 pm. HoWever, When the height of the 
insulation layer is large, a disconnection attributed to broken 
steps of the cathode is liable to easily occur due to the 
stepped portions, thus giving rise to a draWback that the 
yield rate is loWered. According to the method of manufac 
ture of an organic electroluminescence display device of the 
present invention, it is possible to loWer the height of the 
insulation layer 9, that is, so that it is not more than 1 pm, 
and, hence, the occurrence of a loWering of the yield rate due 
to the occurrence of broken steps of the cathode 11 can be 
totally eliminated, Whereby the acquisition of a high pro 
ductivity and a high reliability can be expected. 

[0066] Further, the reason Why the black insulation layer 
having a thickness of several pm Was formed by a photoli 
thography method conventionally lies in the fact that the 
increase of the height of the insulation layer is extremely 
dif?cult With a vieW toWard assuring the desired optical 
transmissivity. According to the method of manufacture of 
an organic electroluminescence display device of the present 
invention, since the insulation layer 9 can be formed Without 
using the photolithography method, it is possible to easily 
blacken the insulation layer 9, Whereby the contrast ratio can 
be largely enhanced. 

[0067] Further, When the organic material solution is 
injected into the inside of the non-af?nity insulation layer, 
there may be a case in Which the ?lm thickness is large at the 
center portion of the pixel and small at the peripheral portion 
of the pixel, thus giving rise to the occurrence of color 
irregularities and a loWering of reliability. HoWever, accord 
ing to the method of manufacture of an organic electrolu 
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minescence display device of the present invention, 
although the organic material solution Which is bloWn off to 
the region Where the insulation layer 9 is not formed exhibits 
a large ?lm thickness at the peripheral portion, the ?atness 
at the center portion is enhanced, and, hence, the occurrence 
of color irregularities can be eliminated, Whereby the reli 
ability of the organic electroluminescence element is 
enhanced. 

[0068] Here, in the above-mentioned embodiment, as the 
organic solvent Which makes the organic substance adhere to 
the upper surfaces of the anodes 2 and makes the upper 
surfaces of the anodes 2 achieve non-af?nity, propylene 
glycol monomethyl ether acetate (PGMEA) is used, for 
example. HoWever, as other examples of an organic solvent, 
for example, propylene glycol monomethyl ether (PGME), 
ethylene glycol monomethyl ether, ethylene glycol dimethyl 
ether, ethylene glycol diethyl ether, N-methylpyrrolidone, 
tetrahydrofuran, cyclohexane, ethanol, propyl alcohol, iso 
propyl alcohol, t-butanol, ethyl acetate, methyl acetate, butyl 
acetate, isoamyl acetate, ethyl lactate, acetone, methyl amyl 
ketone, methyl ethyl ketone, cyclohexane, cyclopentanone 
or the like can be used. 

[0069] Further, With respect to the polymer Which forms 
the above-mentioned black insulation layer 9, as an organic 
solvent Which does not dissolve the hole injection layers 7 
or the light emitting layers 8, for example, propylene glycol 
monomethyl ether acetate (PGMEA) is used. HoWever, as 
another example of the organic solvent, it is possible to use 
a polymer Which can be dissolved in, for example, cyclo 
hexanone, cyclopenthanone, ethylene glycol mono alkyl 
ether, ethylene glycol mono alkyl ether acetate, propylene 
glycol mono alkyl ether, propylene glycol mono alkyl ether 
acetate, ethyl lactate, N-methylpyrrolidone or the like. 

[0070] Further, as the pigment Which forms the black 
insulation layer 9, for example, CO3O4 is used. HoWever, as 
another example of this pigment, TiO2, insulation carbon 
black (carbon black Which is covered With resin) or the like 
can be used. 

[0071] Further, as the polymer material Which is appli 
cable to the present invention, phenol resin, novolac resin, 
epoxy resin, amino resin, polyamic acid, polyacrylic acid, 
polyacrylic/acrylic ester copolymer, acrylic acid/styrene 
copolymer, methacrylic acid/styrene copolymer, polyvinyl 
acetate, polyacrylic alkyl ester, polymethacrylic alkyl ester, 
styrene/maleic anhydride copolymer, styrene/maleimide 
copolymer, styrenefmethyl maleimide copolymer, poly 
methacrylic acid, polyvinyl pyrrolidone, acrylic acid/sty 
rene/benZil methacrylate copolymer or the like can be used. 

[0072] Next, another embodiment of the method of manu 
facture of the organic electroluminescence display device 
according to the present invention Will be explained in 
conjunction With the draWings. First of all, on the upper 
surface of the light transmitting glass substrate 1 having a 
thickness of approximately 1.1 mm, as shoWn in FIG. 1, an 
ITO ?lm 2a having a thickness of approximately 150 nm is 
formed by a sputtering method, as shoWn in FIG. 2. Next, 
the ITO ?lm 2a is partially etched by a photolithography 
method to form anodes 2 having a siZe of 150 pm><170 pm, 
Which constitute pixel portions by patterning, as shoWn in 
FIG. 3. 

[0073] Subsequently, on the upper surface of the light 
transmitting glass substrate 1 on Which the anodes 2 are 
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formed, photosensitive polyimide having a thickness of 
approximately 3 pm is applied to the Whole surface of the 
light transmitting glass substrate 1 by a spin coating method, 
and it is partially etched by a photolithography method; and, 
thereafter, the structure is baked at a temperature of approxi 
mately 200° C. for approximately 30 minutes such that an 
outer Wall layer 3 having a Width of approximately 10 pm 
and a height of approximately 2 pm, Which surrounds a 
peripheral portion of the glass substrate 1, is formed, as 
shoWn in the plan vieW of FIG. 4A. 

[0074] Further, the structure is exposed to a saturated 
vapor pressure of propylene glycol monomethyl ether 
acetate (PGMEA) for approximately 1 hour so as to make 
the upper surfaces of the anodes 2 achieve non-affinity. 
HoWever, When a suf?ciently obtained non-af?nity state on 
the upper surfaces of the anodes 2 is already realiZed by 
forming the outer Wall layer 3 by the above-described 
photolithography method, this non-affinity processing on the 
upper surfaces of the anodes 2, Which makes the organic 
substances adhere to the upper surfaces of the anodes 2, is 
not speci?cally necessary. Thereafter, the organic electrolu 
minescence display device is completed through processes 
similar to the processes employed in the above-mentioned 
embodiment. 

[0075] In such a method of manufacture of the organic 
electroluminescence display device, by making the upper 
surfaces of the anodes 2 obtain the suf?cient non-af?nity at 
the time of forming the outer Wall layer 3, the non-af?nity 
imparting step, Which makes organic substances adhere to 
the upper surfaces of the anodes 2 as a next step, can be 
omitted, and, hence, exactly the same effects as those 
achieved in the above-mentioned embodiments can be 
obtained even When the steps are shortened. 

[0076] FIG. 11 to FIG. 18 are cross-sectional vieWs 
shoWing respective steps in a comparative example of a 
method of manufacture of the organic electroluminescence 
display device according to the present invention. In these 
?gures, the same symbols are used to identify parts that are 
identical to the parts shoWn in the above-mentioned draW 
ings, and repeated explanations thereof are omitted. On the 
upper surface of the light transmitting glass substrate 1 
having a thickness of approximately 1.1 mm, as shoWn in 
FIG. 11, an ITO ?lm 2a having a thickness of approximately 
150 nm is formed by a sputtering method, as shoWn in FIG. 
12. Next, the ITO ?lm 2a is partially etched by a photoli 
thography method, as shoWn in FIG. 13, to form anodes 2 
of an ITO ?lm 2a having siZes of 150 pm><170 pm, Which 
constitute pixel portions, by patterning. 

[0077] Next, to the upper surface of the glass substrate 1 
on Which the anodes 2 are formed, an acrylic polymer resin 
is applied, such that the polymer resin surrounds the anodes 
2 Which constitute the pixel portions, and banks 20 having 
a ?lm thickness of approximately 4 pm are formed by 
etching using a photolithography method. Thereafter, a 
?uorine plasma treatment is performed, and non-affinity is 
imparted to the banks 20. Next, after the glass substrate 1 on 
Which the anodes 2 and the banks 20 are formed is cleaned, 
residual organic components on the upper surfaces of the 
anodes 2 are removed. 

[0078] Next, to the upper surfaces of the anodes 2, 
approximately 50 pl of PEDOT/PSS aqueous solution (for 
example, Baytron P, a product of Bayer AG.) is bloWn off 
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from a nozzle by an ink jet method so as to form a 
PEDOT/PSS liquid layer. Thereafter, the structure is heated 
and dried at a temperature of approximately 120° C. for 
approximately 10 minutes, thus forming hole injection lay 
ers 7, as shoWn in FIG. 15. 

[0079] Next, to the upper surfaces of the hole injection 
layers 7, approximately 60 pl of a poly-?uorine-based poly 
mer light emitting material is bloWn off from a noZZle using 
an ink jet method so as to form light emitting material layers. 
Thereafter, the structure is heated and dried at a temperature 
of approximately 80° C. for approximately 20 minutes so as 
to form a light emitting layer 8 having a thickness of 
approximately 40 nm. Thereafter, an electron injection layer 
10’6is formed. Further, under a vacuum of approximately 
10 torr, a ?lm made of calcium (Ca) having a thickness of 
approximately 100 nm is formed With a vapor deposition 
speed of 1 nm/sec so as to form a cathode 11. Further, under 
a vacuum of approximately 10-6 torr, a ?lm made of alu 
minum having a thickness of approximately 100 nm is 
formed With a vapor deposition speed of 1 nm/sec so as to 
form a protective ?lm 12. 

[0080] Next, the glass substrate 1 on Which the cathode 11 
and the protective ?lm 12 are formed is moved to a sealing 
globe box (not shoWn in the draWing). Using a polymer 
resin-based sealing material 13 of an ultraviolet-ray-curing 
type, the glass substrate 1 is arranged to face the glass 
substrate 15, thereby causing a drying agent 14 to be 
preliminarily adhered to the inside thereof, and it is sealed 
to the glass substrate 15. The sealing of the glass substrate 
1 to the glass substrate 15 is completed by irradiating 
ultraviolet rays to the polymer-resin-based sealing material 
13 so as to cure the sealing material 13. 

[0081] In the organic electroluminescence display device 
Which is formed in such a manner, When a given DC voltage 
is applied betWeen the anodes 2 and the cathode 11, a green 
light emission is obtained. Then, When the voltage-lumi 
nance characteristic is measured, a luminance of approxi 
mately 1000 cd/cm2 is obtained at approximately a voltage 
of 5.5V. The contrast ratio here is approximately 80:1. 

[0082] Here, in the description of the above-mentioned 
embodiments, an explanation has been given With respect to 
a case in Which, by surely holding the organic material 
solvent at given pixel positions in response to a change 
in the surface energy of the anodes generated by the irra 
diation of an energy line, the anodes, the hole injection layer 
and the light emitting layer are formed, and, thereafter, the 
formation of the black insulation layer is realiZed. HoWever, 
it is needless to say that the present invention is not limited 
to this case, and the present invention is applicable to the 
formation of a polymer-based organic electroluminescence 
element, a color ?lter or an organic thin ?lm transistor or the 
like Which is used for a ?at light source, a ?at display or the 
like and is manufactured by an ink jet method. 

[0083] As has been explained heretofore, according to the 
manufacturing method of manufacture an organic electrolu 
minescence display device according to the present inven 
tion, it is possible to obtain extremely advantageous effects. 
That is, it is possible to easily realiZe a reduction of the 
manufacturing cost attributed to simpli?cation of the manu 
facturing steps, an enhancement of the productivity attrib 
uted to an enhancement of the yield rate, an enhancement of 
the reliability attributed to a high contrast ratio, and an 
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enhancement of the display quality in Which no color 
irregularities or the like are generated, Whereby it is possible 
to obtain an organic electroluminescence display device of 
high productivity, high quality and high reliability. 

1. A method of manufacture of an organic electrolumi 
nescence display device comprising: 

a step of patterning a plurality of anodes for each of a 
plurality of pixels on a light transmitting glass sub 
strate; 

a step of forming an outer Wall layer by applying a 
polymer organic material to an outer peripheral portion 
Which surrounds a region Where the anodes are formed 
on the light transmitting glass substrate and by heating 
and drying the polymer organic material; 

a step of forming affinity regions by irradiating ultraviolet 
rays to pixel center portions, except for electrode 
surface peripheral portions of the anodes; 

a step of forming hole injection layers by bloWing off a 
conductive polymer material solution to the affinity 
regions and by heating and drying the conductive 
polymer material solution; 

a step of forming light emitting layers by bloWing off a 
polymer light emitting material solution to the hole 
injection layers and by heating and drying the polymer 
light emitting material solution; 

a step of forming a black insulation layer to peripheral 
portions of the anodes by injecting an organic black 
insulation material solution to the inside of the anode 
forming region, Which is surrounded by the outer Wall 
layer, and by heating and drying the organic black 
insulation material solution; 

a step of forming an electron injection layer on the light 
emitting layer; 

a step of forming a cathode on the electron injection layer; 

a step of forming a protective ?lm on the cathode; and 

a step of sealing the light transmitting glass substrate and 
another glass substrate by interposing an ultraviolet 
curing sealing material betWeen a facing surface of the 
outer Wall layer formed on the light transmitting glass 
substrate and a facing surface of an inner peripheral 
portion of the another glass substrate having a drying 
material on an inner surface side thereof. 

2. A method of manufacture of an organic electrolumi 
nescence display device comprising: 

a step of patterning a plurality of anodes for each of a 
plurality of pixels on a light transmitting glass sub 
strate; 

a step of forming an outer Wall layer by applying a 
polymer organic material to an outer peripheral portion 
Which surrounds a region Where the anodes are formed 
on the light transmitting glass substrate and by heating 
and drying the polymer organic material; 

a step of forming non-af?nity regions on surfaces of the 
anodes by exposing the light transmitting glass sub 
strate under a saturated vapor pressure of an organic 

solvent; 
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a step of forming af?nity regions by irradiating ultraviolet 
rays to pixel center portions, except for electrode 
surface peripheral portions of the anodes; 

a step of forming hole injection layers by blowing off a 
conductive polymer material solution to the affinity 
regions and by heating and drying the conductive 
polymer material solution; 

a step of forming light emitting layers by bloWing off a 
polymer light emitting rnaterial solution to the hole 
injection layers and by heating and drying the polymer 
light emitting rnaterial solution; 

a step of forming a black insulation layer to peripheral 
portions of the anodes by injecting an organic black 
insulation material solution to the inside of the anode 
forrning region, Which is surrounded by the outer Wall 
layer, and by heating and drying the organic black 
insulation material solution; 

a step of forming an electron injection layer on the light 
emitting layer; 
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a step of forming cathodes on the electron injection layer; 

a step of forming a protective ?lm on the cathodes; and 

a step of sealing the light transrnitting glass substrate and 
another glass substrate by interposing an ultraviolet 
curing sealing material between a facing surface of the 
outer Wall layer formed on the light transrnitting glass 
substrate and a facing surface of an inner peripheral 
portion of the other glass substrate having a drying 
material on an inner surface side thereof. 

3. Arnanufacturing method according to claim 1, Wherein 
the concentration of the organic black insulation material 
solution is larger than the concentration of the polymer light 
emitting rnaterial solution. 

4. Arnanufacturing method according to claim 2, Wherein 
the concentration of the organic black insulation material 
solution is larger than the concentration of the polymer light 
emitting rnaterial solution. 


