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PATTERN AND FABRICATING METHOD 
THEREFOR, DEVICE AND FABRICATING 
METHOD THEREFOR, ELECTRO-OPTICAL 

APPARATUS, ELECTRONIC APPARATUS, AND 
METHOD FOR FABRICATING ACTIVE MATRIX 

SUBSTRATE 

[0001] This is a Division of Application No. 10/840,296 
?led May 7, 2004. The disclosure of the prior application is 
hereby incorporated by reference herein its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to a pattern and to a 
fabricating method therefor, to a device and to a fabricating 
method therefor, to an electro-optical apparatus, to an elec 
tronic apparatus, and to a method for fabricating an active 
matrix substrate. 

1. Field of the Invention 

[0004] Priority is claimed on Japanese Patent Application 
No. 2003-133284, ?led May 12, 2003, Japanese Patent 
Application No. 2003-133285, ?led May 12, 2003, and 
Japanese Patent Application No. 2004-118838, ?led Apr. 14, 
2004, the contents of Which are incorporated herein by 
reference. 

[0005] 2. Description of the Related Art 

[0006] Up to noW, as a fabricating method for a ?ne Wiring 
pattern (pattern) of a semiconductor integrated circuit and 
the like, photolithography methods are frequently used. On 
the other hand, Japanese Unexamined Patent Application, 
First Publication No. 11-274671 and Japanese Unexamined 
Patent Application, First Publication No. 2000-216330 dis 
close methods of using liquid droplet ejecting systems. The 
technology disclosed in these documents positions materials 
on a pattern formation surface by ejecting function liquid 
(ink for a Wiring pattern), containing a pattern forming 
material (conductive ?ne particles), on a substrate from a 
droplet ejecting head, to form a Wiring pattern. Hence, it is 
said that this is very effective since this technology is 
applicable to a multi-product and small scale production 
system. 

[0007] The high densi?cation of circuits constituting 
devices in recent years advances increasingly, and further 
miniaturization and thinning is demanded also for, for 
example, Wiring patterns. 

[0008] HoWever, When it is intended to form such a ?ne 
Wiring pattern by a method according to the above-men 
tioned liquid droplet ejecting systems, it is particularly 
dif?cult to fully achieve the accuracy of the Wiring Width. 
Hence, proposed methods are those of providing on a 
substrate banks Which are partition members, and perform 
ing surface ?nishing so that upper portions of the banks are 
made liquid-repelling and the other portions are made to 
have liquid-af?nity. 

[0009] On the other hand, since the banks are formed by 
using a photolithography method, there is a possibility of 
cost increase. Hence, it is also proposed to selectively eject 
ink for a Wiring pattern on liquid-af?nity sections of the 
substrate Where the liquid-repelling sections (liquid-repel 
ling areas) and liquid-affinity sections (lyophilic areas) are 
patterned beforehand by a liquid droplet ejecting system. In 
this case, since the ink for a Wiring pattern Where conductive 
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?ne particles are dispersed tends to collect on the liquid 
af?nity sections, it is possible to form a Wiring pattern While 
keeping positional accuracy Without forming the banks. 

[0010] Since the above-described Wiring pattern is made 
of one kind of metal, it does not usually have a function 
except the function of alloWing a current to How, Which is a 
main function as Wiring. Hence, for example, since the 
adhesion of the Wiring pattern is Weak, there arise various 
problems in that it peels off from the substrate, and in that 
short circuiting is generated by the electromigration of the 
Wiring pattern. 

SUMMARY OF THE INVENTION 

[0011] The present invention is made in vieW of the 
above-described problems, and an object thereof is to pro 
vide a pattern the functionality, Which is not obtained by one 
kind of material, by stacking a plurality of materials and 
fabricating a pattern. 

[0012] In order to achieve the above-mentioned object, the 
present invention provides a method for fabricating a pattern 
on a substrate, including the steps of: forming banks accord 
ing to formation areas of the pattern on the substrate; 
disposing a ?rst function liquid betWeen the banks; dispos 
ing a second function liquid on the ?rst function liquid; and 
applying predetermined treatments to the ?rst and the sec 
ond function liquids Which are disposed betWeen the banks 
so as to form the pattern With plural materials stacked one on 
the other. 

[0013] According to the method for fabricating a pattern 
according to the present invention Which has such a feature, 
the pattern formed by stacking the plurality of materials is 
formed betWeen the banks formed on the substrate. It 
thereby becomes possible to impart the functionality, Which 
is not obtained by one kind of material, to the pattern. 

[0014] In addition, in the step of disposing the second 
function liquid on the ?rst function liquid, the second 
function liquid, Which is different from the ?rst function 
liquid, may preferably be disposed on the ?rst function 
liquid after solidifying the ?rst function liquid so that the 
?rst and second function liquids, Which are different from 
each other, are disposed betWeen banks. 

[0015] OWing to this, since the function liquid having 
previously been disposed betWeen the banks does not mix 
With the function liquid disposed betWeen banks later, it 
becomes possible to dispose and stack securely different 
types of function liquid betWeen the banks. In addition, the 
pattern of three or more layers can be also formed by 
repeating this by disposing and stacking three or more types 
of function liquid betWeen the banks. 

[0016] In addition, When the banks are made of a material 
Which does not have liquid-repellency beforehand, it is 
preferable to include a step of imparting liquid-repellency to 
surfaces of the banks before disposing the ?rst and second 
function liquids betWeen the banks. OWing to this, it 
becomes possible to make, for example, the function liquid, 
reaching top faces of the banks, How in betWeen the banks 
securely by being repelled from the top faces of the banks. 

[0017] In addition, it is preferable to include a step of 
imparting liquid-af?nity to a surface of the substrate exposed 
betWeen the banks before disposing the function liquid 
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between the banks. Hence, since the function liquid disposed 
on the substrate exposed betWeen the banks tends to Wet and 
spread, it becomes possible to dispose the function liquid 
uniformly on the substrate Where the function liquid is 
ejected betWeen the banks. 

[0018] The present invention further provides a method 
for fabricating a pattern on a substrate, including the steps 
of: forming a function liquid application region correspond 
ing to a formation region of the pattern, and a liquid 
repelling region surrounding the function liquid application 
region, on the substrate; disposing a ?rst function liquid on 
the function liquid application region; disposing a second 
function liquid on the ?rst function liquid; and applying 
predetermined treatments to the ?rst and the second function 
liquids Which are disposed on the function liquid application 
region so as to form the pattern With plural materials stacked 
one on the other. 

[0019] According to the method for fabricating a pattern 
according to the present invention Which has such a feature, 
the pattern formed by stacking the plural materials is formed 
on the function liquid application region formed on the 
substrate. It thereby becomes possible to impart the func 
tionality, Which is not obtained by one kind of material, to 
the pattern. 

[0020] In addition, in the step of disposing the second 
function liquid on the ?rst function liquid, the second 
function liquid, Which is different from the ?rst function 
liquid, may preferably be disposed on the ?rst function 
liquid after solidifying the ?rst function liquid that has been 
disposed on the function liquid application region so that the 
?rst and second function liquids, Which are different from 
each other, are disposed on the function liquid application 
region. 
[0021] OWing to this, since the function liquid having 
previously been disposed on the function liquid application 
region does not mix With the function liquid disposed on the 
function liquid application region later, it becomes possible 
to dispose and stack securely different types of function 
liquid on the function liquid application region. In addition, 
three or more layers of pattern can be also formed by 
repeatedly disposing and stacking three or more types of 
function liquid on the function liquid application region. 

[0022] In the present invention, the liquid-repelling region 
may preferably be a region Which is made liquid-repelling 
by forming a monomolecular ?lm on the substrate. The 
monomolecular ?lm may preferably be a self-organizing 
?lm made of organic molecules. In this case, it is possible to 
form a monomolecular ?lm easily. 

[0023] In addition, the liquid-repelling region may be 
made liquid-repelling by forming a ?uoro-polymer ?lm, 
instead of a monomolecular ?lm, on the substrate. Forma 
tion of the ?uoro-polymer ?lm can be easily made using a 
plasma processing in Which, for example, a ?uorocarbon 
group compound, is used as a reactive gas. 

[0024] It is preferable to impart liquid-a?inity to the 
function liquid application region, and in this case, it is 
possible to preferably adopt the irradiation of ultraviolet 
light, plasma treatment Where oxygen is used as a reactive 
gas, or the processing of exposing a substrate to an oZone 
ambient atmosphere. In this case, since it is possible to 
partially and uniformly break a liquid-repelling ?lm Which 
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is once formed, it is possible to reduce liquid-repellency, and 
to obtain desired liquid-a?inity in a uniform manner. 

[0025] Since it is possible to make the pattern electrocon 
ductive by making the function liquid contain conductive 
?ne particles, it is possible to form the pattern as Wirings. 

[0026] When the function liquid includes a material Which 
exhibits electroconductivity by being subjected to a heat 
treatment or a light irradiation treatment, it is possible to 
make a pattern a Wiring pattern by giving heat treatment or 
light irradiation treatment to the function liquid disposed 
betWeen banks or on a function liquid application region. 

[0027] When a pattern according to the present invention 
contains a layer constituted of a main material Which bears 
main functions of the pattern, and a layer made of a material 
for enhancing the adhesion betWeen this main material and 
a substrate, it becomes possible to prevent the main material 
from peeling off from the substrate. 

[0028] In the present invention, the main material is a 
material Which has main functions of a pattern, and for 
example, When forming the pattern as Wiring, the main 
material may be silver or steel Which mainly bears the 
function of alloWing a current to How. 

[0029] In addition, for the material for enhancing the 
adhesion betWeen the main material and substrate, chro 
mium, manganese, iron, nickel, molybdenum, titanium, 
tungsten, or the like may be used. 

[0030] When the pattern according to the present inven 
tion includes a layer constituted of the above-mentioned 
main material, and a layer made of a material for suppress 
ing the electromigration of this main material, it becomes 
possible to suppress the electromigration of the main mate 
rial. 

[0031] The electromigration is a phenomenon in Which 
atoms move in accordance With an electron ?oW by ?oWing 
a current in Wiring for a long time, and this causes the 
increase of resistance of Wiring, and the breaking of a Wire. 

[0032] Titanium or the like may be used for a material 
Which suppresses this electromigration. 

[0033] When the pattern according to the present inven 
tion includes a layer constituted of the above-mentioned 
main material, and a layer made of a material Which prevents 
the oxidation of this main material, it becomes possible to 
prevent the Wiring from oxidation by the open air or the like. 

[0034] When the pattern according to the present inven 
tion includes a layer constituted of the above-mentioned 
main material, and a layer made of a material Which protects 
the main material from damage, it becomes possible to 
prevent Wiring from damage by an external force (When 
forming a thin ?lm further on the pattern of the present 
invention, or the like). 

[0035] In addition, chromium, nickel, tungsten, tantalum, 
or the like may be used for materials Which prevent the 
oxidation of the main material and as materials Which 
protect the main material from damage. 

[0036] In addition, the pattern according to the present 
invention may include a layer constituted of the above 
mentioned main material and an auxiliary electrode layer 
































