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The present invention provides a method for forming a thin 
film using a CVD process in which a large-scale vacuum 
exhaust unit or neutralization unit is not required, and a 
patterning Step after the formation of the film is not required. 
A pattern 30a composed of a monolayer is formed using 
(heptadecafluoro-1,1,2,2 -tetrahydro)decyl-triethoxysilane 
on a Surface 71 for forming a thin film of a Second glass 
substrate 7. Droplets 5 composed of trimethylaluminum are 
placed on a plurality of parts of an upper Surface 81 of a first 
substrate 8. The droplets 5 are placed at the positions 
corresponding to openings 31 of the monolayer pattern 30a. 
Both substrates 7 and 8 are placed in parallel with a 
predetermined distance therebetween, and the openings 31 
and the droplets 5 are aligned with each other. While 
Supplying nitrogen gas between the Substrates 7 and 8, the 
Second Substrate 7 is heated to 300 and retained for 5 
minutes. Thereby, the droplets 5 are vaporized and the gas 
is fed into the openings 31. Aluminum resulting from 
decomposition by heat is deposited in these parts and 
aluminum thin films 50 are formed. 
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METHOD FOR MAKING THIN FLM AND 
ELECTRONIC APPARATUS 

TECHNICAL FIELD 

0001. The present invention relates to methods for mak 
ing thin film patterns using chemical vapor deposition 
(CVD). 

BACKGROUND OF THE INVENTION 

0002 In chemical vapor deposition (CVD), the material 
for the thin film is fed in a gaseous form to a Substrate, and 
the gas is decomposed by heat, light, etc., So that a desired 
thin film is deposited on the substrate. This process is widely 
used as a method for making thin films, for example, 
Semiconductor films, insulating films, and conductive films, 
in the process of manufacturing Semiconductor apparatus. In 
the CVD process, a vaporized Substance obtained by vapor 
izing a liquid may be used as a raw material. The CVD 
proceSS using organometallic compounds is particularly 
referred to as metal organic chemical vapor deposition 
(MOCVD). In general, the gaseous materials and the vapor 
ized Substances of liquid materials are produced outside a 
reaction chamber and are introduced into the reaction cham 
ber via pipes. 
0003. In the process of manufacturing semiconductor 
apparatus, after a thin film is formed over the entire Surface 
of a Substrate, a patterning Step is performed in which 
unnecessary parts are removed, leaving necessary parts of 
the thin film. The patterning step is usually performed as 
follows. First, a resist film is formed on the thin film, and the 
resist film is then irradiated with light through a photomask 
to form a resist pattern. Unnecessary parts of the thin film are 
then removed by etching using the resist pattern as a mask. 
Next, the resist pattern is removed. 
0004 Additionally, since CVD is deposition accompa 
nied with a chemical reaction, it is also possible to just form 
a thin film in necessary regions (selective growth) by 
bringing about an inactive State in regions in which the thin 
film is unnecessary on the Substrate. 
0005. However, in the conventional CVD and MOCVD 
processes, Since hazardous gases which are highly reactive 
are introduced into a reaction chamber, leakage of the gases 
from the reaction chamber must be prevented during reac 
tion and the gases must be reliably recovered after the 
reaction. For that purpose, in a conventional CVD System 
and MOCVD System, large-scale vacuum exhaust units are 
provided. A portion of the gas introduced into the reaction 
chamber is Subjected to reaction to form a thin film, and 
most of the gas must be recovered and neutralized. 
0006 AS described above, since a method for making 
thin films using the conventional CVD process requires a 
large-scale vacuum exhaust unit or neutralization unit, there 
is room for improvement in terms of costs. 
0007. In particular, with respect to large liquid crystal 
displays, etc., an array of Switching elements for correspond 
ing pixels must be formed on a large area Substrate, and if 
the array is formed by the conventional method (in which the 
patterning Step is performed after the thin film is formed 
over the entire surface of the substrate), the amount of the 
thin film left on the Substrate is significantly Small, and most 
of the thin film is removed in the patterning Step. 
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0008 Additionally, even when the thin film is selectively 
grown using a CVD process, under the existing conditions, 
a step is required in which portions protruding from the 
pattern of the thin film are removed. That is, although the 
amount of the thin film to be removed can be decreased by 
Selectively growing the thin film using the CVD process, 
even in Such a case, it is still necessary to remove the 
unnecessary thin film after the thin film is formed. 
0009. As described above, in the method for producing 
large liquid crystal displayS, etc., using the method for 
forming thin films using the conventional CVD process, the 
raw materials for the thin films are wasted, which is disad 
Vantageous. 

0010. On the other hand, Japanese Unexamined Patent 
Application Publication No. 2000-12465 discloses a method 
for simultaneously forming silicon films on both film for 
mation Surfaces of a first member for forming the Silicon 
film and a second member for forming the silicon film. In the 
method, the first member for forming the silicon film, in 
which a liquid raw material is applied on the film formation 
Surface, and the Second member for forming the Silicon film 
are placed So as to face each other. 
0011. In accordance with this method, a silicon film is 
formed on the film formation Surface of the first member for 
forming the Silicon film by a decomposition reaction of the 
liquid raw material applied, and a Silicon film is formed on 
the film formation surface of the second member for forming 
the Silicon film by a decomposition reaction of a vaporized 
Substance from the liquid raw material on the film formation 
surface of the first member for forming the silicon film. 
According to the publication, the Simultaneous formation of 
silicon films on two Substrates and the formation of the 
silicon film with a uniform thickness over the entire Surface 
of the second member for forming the silicon film are 
mentioned as advantages of the invention. 
0012 However, in the method according to this publica 
tion, a patterning Step must be also performed after the 
formation of the thin films in order to obtain a silicon thin 
film with a predetermined pattern. 

0013 The present invention has been achieved in view of 
the problems associated with the conventional techniques 
described above, and objects of the present invention are to 
provide a method for forming a thin film using a CVD 
process in which a large-scale vacuum exhaust unit or 
neutralization unit is not required, and the thin film can be 
formed partially on a Substrate using a Small amount of raw 
material liquid, and to provide a method in which a thin film 
pattern is obtained even without performing a patterning 
step after the formation of the thin film. 

DISCLOSURE OF THE INVENTION 

0014. In order to overcome the problems described 
above, the present invention provides a method for forming 
a thin film using chemical vapor deposition, in which a 
liquid containing a raw material for the thin film is placed on 
a part or a plurality of parts of a Substrate, and the raw 
material for the thin film is vaporized from the liquid so as 
to be fed to a part or a plurality of parts of the Surface for 
forming the thin film, and thereby the thin film is formed 
with a predetermined pattern on the Surface for forming the 
thin film. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0.015 FIG. 1 is a schematic diagram illustrating a method 
in a first embodiment of the present invention. 
0016 FIG. 2 is a schematic diagram illustrating a method 
for forming a monolayer (Self-assembled film) performed in 
Second and third embodiments of the present invention. 
0017 FIG. 3 is a schematic diagram illustrating a method 
in the Second embodiment of the present invention. 
0.018 FIG. 4 is a schematic diagram illustrating a method 
in the third embodiment of the present invention. 
0.019 FIG. 5 is a schematic diagram of an electronic 
apparatus to which the present invention is applied. 
0020 FIG. 6 is a schematic diagram of another electronic 
apparatus to which the present invention is applied. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0021. In one aspect of the present invention, a method for 
forming a thin film by chemical vapor deposition includes 
the Steps of placing a liquid containing a raw material for 
the thin film on a part or a plurality of parts of a Substrate; 
and vaporizing the raw material for the thin film from the 
liquid So as to be fed to a part or a plurality of parts of the 
surface for forming the thin film to form the thin film with 
a predetermined pattern on the Surface for forming the thin 
film. 

0022. In accordance with this method, even when a thin 
film pattern in which a thin film is present on a significantly 
Small part of a large area Substrate is formed, the amount of 
the raw material for the thin film to be used can be 
Significantly decreased. Additionally, Since it is not neces 
sary to introduce the raw material for the thin film in the 
gaseous State into a reaction chamber, a large-scale vacuum 
exhaust unit or neutralization unit is not required. 
0023 Examples to carry out such a method are described 
below. 

0024 (1) In the method for forming the thin film, one 
Surface of the Substrate is used as a Surface for placing the 
liquid, and the thin film is formed in a region other than the 
region in which the liquid is placed on the Surface for 
placing the liquid. 

0.025 In accordance with the method described above, by 
just using a Substrate for forming a thin film, without using 
a dummy Substrate for placing a liquid, it is possible to form 
a thin film pattern on the Substrate. 
0026 (2) In the method for forming the thin film, a first 
Substrate for placing the liquid and a Second Substrate for 
forming the thin film are placed So that the Surface for 
placing the liquid of the first Substrate faces the Surface for 
forming the thin film of the second substrate, and the raw 
material for the thin film is vaporized from the liquid placed 
on a part or a plurality of parts of the first Substrate So as to 
be fed to the surface for forming the thin film of the second 
Substrate. 

0.027 Consequently, the thin film pattern can be formed 
on a part or parts of the Surface for forming the thin film of 
the Second Substrate facing the part or parts of the first 
Substrate for placing the liquid. 
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0028 (3) In the method for forming the thin film, pref 
erably, the surface for forming the thin film of the second 
Substrate is heated to a temperature at which a vaporized 
Substance of the raw material for the thin film is decompos 
able, and the first Substrate is heated to a temperature at 
which the raw material for the thin film is vaporized from the 
liquid by the heat radiated from the Second Substrate. 

0029 Consequently, the cost associated with the method 
using two Substrates can be reduced. 

0030 (4) In the method for forming the thin film, before 
the Step of placing the liquid, an active region and an 
inactive region for the chemical vapor deposition are formed 
in the surface for forming the thin film so that the thin film 
is Selectively deposited. 

0.031 (5) In the method for forming the thin film, the 
formation of the active region and the inactive region for the 
chemical vapor deposition is performed by forming a Self 
assembled film on the surface for forming the thin film 
having hydroxyl groups using a Silane derivative represented 
by the general formula RSiX (where R is a fluoroalkyl 
group in which terminal hydrogen of the alkyl group is 
replaced with fluorine, and X is an alkoxy group or halogen 
group); and performing ultraviolet irradiation on the Self 
assembled film through a photomask or performing electron 
beam irradiation on necessary parts of the Self-assembled 
film So that the Self-assembled film in a region for forming 
the active region for the chemical vapor deposition is 
removed. 

0032 Consequently, since the thin film pattern is 
obtained simultaneously with the formation of the thin film, 
a patterning Step is not required after the formation of the 
thin film. 

0033. In the present invention, the “self-assembled film” 
is a monolayer formed by making a compound, in which 
functional groups capable of linking to constituent atoms of 
a Surface for forming a film are combined with Straight chain 
molecules, coexist in the gaseous or liquid State with the 
Surface for forming the film So that the functional groups are 
adsorbed on the surface for forming the film to link to the 
constituent atoms, the Straight chain molecules being 
directed outward. Since the monolayer is formed by Spon 
taneous chemisorption of the compound to the Surface for 
forming the film, it is referred to as a self-assembled film. 
0034. Additionally, the self-assembled film is described 
in detail in Chapter 3 of A. Ulman, “An Introduction to 
Ultrathin Organic Film from Langmuir-Blodgett to Self 
Assembly” (Academic Press Inc., Boston, 1991). 
0035. When the gaseous or liquid silane derivative 
(RSiX) is made to coexist with the surface for forming the 
thin film in which hydroxyl groups are present, first, X is 
hydrolyzed by the moisture in the air to form a fluoroalkyl 
silanol (RSi(OH)). Siloxane bonds are formed due to the 
dehydration reaction between the hydroxyl groups of the 
Silanol and the hydroxyl groups of the Surface for forming 
the film, and a monolayer (self-assembled film) in which the 
fluoroalkyl groups (R) are directed outward is formed on the 
surface for forming the film. The surface of the self-as 
Sembled film is in an inactive State (with low Surface energy 
and low reactivity) due to the presence of the fluoroalkyl 
groupS. 
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0.036 Preferred examples of the silane derivative repre 
sented by the general formula RSiX are fluoroalkylalkox 
ysilanes, Such as (heptadecafluoro-1,1,2,2-tetrahydro)decyl 
triethoxysilane, (heptadecafluoro-1,1,2,2-tetrahydro)decyl 
trimethoxysilane, (tridecafluoro-1,1,2,2-tetrahydro)octyl 
trimethoxysilane, and (tridecafluoro-1,1,2,2- 
tetrahydro)octyl-triethoxysilane). 

0037 Accordingly, the portion of the surface for forming 
the thin film in which the self-assembled film is removed by 
the method described above becomes an active region for 
the chemical vapor deposition, and the portion of the Surface 
for forming the thin film in which the self-assembled film 
remains becomes an inactive region for the chemical vapor 
deposition. 

0038 (6) In the method for forming the thin film, the step 
of vaporizing the raw material for the thin film is performed 
while Supplying inert gas, hydrogen gas, or a mixture of inert 
gas and hydrogen gas parallel to the Surface for placing the 
liquid of the Substrate. 
0.039 Consequently, when a liquid is placed on the Sur 
face of the Substrate for forming the thin film, the vaporized 
Substance from the liquid placed can be easily Scattered in 
the vicinity of the position in which the liquid is placed. In 
the case that two Substrates are used and the vaporized 
Substance from the liquid placed on the first Substrate is sent 
to the Second Substrate, it is possible to control the amount 
of the vaporized Substance to be sent to the Second Substrate. 
Thereby, the thickness of the thin film to be formed can be 
controlled. 

0040 (7) In the method for forming the thin film, pref 
erably, the Step of placing the liquid is performed by an 
ink-jet method. As the liquid (liquid containing the raw 
material for the thin film) used in the method of the present 
invention, any liquid is acceptable as long as the raw 
material for the thin film is vaporized. Known liquid mate 
rials (e.g., liquid organometallic compounds and liquid 
silane compounds) which are used in a CVD or MOCVD 
proceSS in general may be used. 
0041) Specific examples of organometallic compounds 
include trimethylaluminum, trimethylgallium, trimeth 
ylphosphine, and triethylaluminum. Specific examples of 
Silane compounds include hydrogenated Silane compounds, 
Such as trisilane, tetrasilane, pentasilane, and hexasilane; 
halogenated Silane compounds, Such as tetrachlorosilane and 
trichlorosilane; the fluoroalkylalkoxysilanes; Silane cou 
pling agents represented by the general formula RSiX; 
and tetraethoxysilane (TEOS). 
0042. In the methods of the present invention, as Sub 
strates (the substrate on which both the placement of the 
liquid and the formation of the thin film are performed, the 
first Substrate on which only the placement of the liquid is 
performed, and the Second Substrate on which only the 
formation of the thin film is performed), silicon (Si) wafers, 
quartz plates, glass plates, plastic films, metal plates, or the 
like may be used. Such Substrates on which Semiconductor 
films, metal films, dielectric films, organic films, etc., are 
deposited may be used as Substrates. 

0043 (8) In an electronic apparatus, thin films formed by 
any one of the methods for forming thin films described 
above are used as electrodes. 
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0044) The embodiments of the present invention will now 
be described with reference to the drawings. 
0045. A first embodiment of the method of the present 
invention will be described with reference to FIG. 1. 

0046 First, as shown in FIG 1(a), a surface 11 for 
forming a thin film of a glass Substrate 1 was irradiated with 
ultraviolet light 2 to clean the Surface 11 for forming the thin 
film. Thereby, the surface 11 for forming the thin film of the 
glass Substrate 1 has the State in which hydroxyl groups are 
present over the entire Surface. The ultraViolet irradiation 
was performed under the following conditions. That is, the 
wavelength of the ultraviolet light was 172 nm, the ultra 
violet intensity was 10 mW/cm’, and the irradiation period 
was 10 minutes. 

0047 Next, as shown in FIG 10b), in a nitrogen atmo 
Sphere, by ejecting liquid trimethylaluminum, using an 
ink-jet method, to a plurality of parts in the Surface 11 for 
forming the thin film of the glass substrate 1, droplets 5 were 
placed. In this case, droplets 3 with a diameter of 50 um were 
placed in a lattice shape with a spacing of 100 um. 

0048 Next, as shown in FIG. 1(c), the glass substrate 1 
was placed in a hermetically Sealed container 4 in which 
nitrogen gas was filled, and was left to Stand for 10 minutes 
while retaining the temperature of the hermetically Sealed 
container 4 at 200 C. to vaporize the droplets 5 composed 
of trimethylaluminum. Thereby, the droplets 5 were partially 
Vaporized to form gaseous trimethylaluminum, which was 
fed to the parts of the surface 11 for forming the thin film in 
which the droplets 5 were not placed. The gas was decom 
posed by heat, and aluminum was deposited on the parts in 
which the droplets 5 were not placed. As shown in FIG. 
1(d), an aluminum thin film 50 was thereby formed. The 
aluminum thin film 50 had a thickness of 30 nm. 

0049 Additionally, in the parts of the surface 11 for 
forming the thin film in which the droplets 5 were placed, 
unvaporized trimethylaluminum was pyrolyzed to form alu 
minum thick films 51 with a thickness of approximately 100 
nm. The aluminum thick films 51 were of poor quality, and 
the adhesion thereof to the Substrate was weak, and there 
fore, the aluminum thick films 51 were immediately sepa 
rated from the surface 11 for forming the thin film. As a 
result, the aluminum thin film 50 was formed in a pattern 
with openings corresponding to the parts in which the thick 
films 51 had been present. 
0050 A second embodiment of the method of the present 
invention will be described with reference to FIGS. 2 and 
3. 

0051) First, as shown in FIG. 2(a), a surface 11 for 
forming a thin film of a glass Substrate 1 was irradiated with 
ultraviolet light 2 to clean the Surface 11 for forming the thin 
film. The ultraviolet irradiation was performed under the 
following conditions. That is, the wavelength of the ultra 
violet light was 172 nm, the ultraviolet intensity was 10 
mW/cm', and the irradiation period was 10 minutes. 
Thereby, the surface 11 for forming the thin film of the glass 
Substrate 1 has the State in which hydroxyl groups are 
present over the entire Surface. 
0.052 Next, as shown in FIG. 2(b), by ejecting liquid 
(heptadecafluoro-1,1,2,2-tetrahydro)decyl-triethoxysilane 
(hereinafter referred to as “FAS 17), using an ink-jet 
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method, to a plurality of parts in the Surface 11 for forming 
the thin film of the glass Substrate 1, droplets 3 were placed. 
The droplets 3 with a diameter of 50 um were placed in a 
lattice Shape with a spacing of 1 mm. The chemical formula 
(rational formula) of FAS 17 is 
CF (CF) (CH). Si(OCH). 
0053 Next, as shown in FIG. 2(c), the glass substrate 1 
was placed in a hermetically Sealed container 4 and was left 
to Stand for 1 hour while retaining the temperature of the 
hermetically sealed container 4 at 100° C. to vaporize the 
droplets 3 composed of FAS17. Thereby, the droplets 3 were 
entirely vaporized, and the vaporized Substance was fed to 
the entire surface 11 for forming the thin film of the glass 
Substrate 1. 

0054 As a result, as shown in FIGS. 2(d) and 3(a), 
Siloxane bonds were formed due to the dehydration reaction 
between the hydroxyl groups of the silanol formed by the 
hydrolysis of the ethoxy groups of FAS 17 and the hydroxyl 
groups of the Surface 11 for forming the thin film of the glass 
substrate 1, and thereby a monolayer (self-assembled film) 
30 in which fluoroalkyl groups (CF (CF)(CH) ) were 
directed outward was formed over the entire Surface 11 for 
forming the thin film of the glass Substrate 1. The surface of 
the monolayer 30 is inactive for chemical vapor deposition 
due to the presence of the fluoroalkyl groups. 

0055) Next, as shown in FIG. 3(b), a photomask 6 in 
which ultraviolet shading sections 61 were formed in a 
lattice shape and which had rectangular ultraViolet transmit 
ting sections 62 was prepared, and the monolayer 30 was 
irradiated with ultraviolet light 2 through the photomask 6. 
Thereby, the parts of the monolayer 30 placed beneath the 
ultraViolet transmitting Sections 62 were removed, and a 
monolayer pattern 30a having many rectangular openings 31 
was formed in a lattice shape on the Surface 11 for forming 
the thin film of the glass substrate 1. FIG. 3(c) shows such 
a State. 

0056. The ultraviolet irradiation was performed under the 
following conditions. That is, the wavelength of the ultra 
violet light was 172 nm, the ultraviolet intensity was 10 
mW/cm, and the irradiation period was 15 minutes. The 
Size of the rectangle of the ultraViolet transmitting Section 62 
of the photomask was 10 timx50 lum, and the ultraviolet 
transmitting Sections 62 were arrayed with a spacing of 500 
plm. 

0057 The openings 31 of the monolayer pattern 30a 
expose the Surface 11 for forming the thin film of the glass 
Substrate 1. In the exposed Surfaces 11a, hydroxyl groups are 
present, and the exposed Surfaces 11a are active for chemical 
Vapor deposition. The Sections of the Surface 11 for forming 
the thin film in which the monolayer remains (i.e., the 
surface of the monolayer pattern 30a) are inactive for 
chemical vapor deposition. Therefore, active regions and 
inactive regions for chemical vapor deposition were formed 
in the surface 11 for forming the thin film of the glass 
substrate 1 by the monolayer pattern 30a. 

0.058 Next, as shown in FIG. 3(d), in a nitrogen atmo 
Sphere, liquid trimethylaluminum was ejected by an ink-jet 
method to the vicinity of each opening 31 on the Surface of 
the monolayer pattern 30a (monolayer-remaining Section), 
one by one, So as to correspond to each opening 31, and 
droplets 5 with a diameter of 50 um were arrayed. Each 

Aug. 22, 2002 

droplet 5 was placed at a distance of 50 um from the short 
Side of the rectangle of each opening 31 (the short Side on 
the same Side of each opening 31, i.e., as shown in FIG. 
3(d), the short side on the left side, of the opening 31). 
0059 Next, in this state, the glass Substrate 1 was heated 
to 150° C. and retained for 10 minutes while Supplying 
nitrogen gas parallel to the Surface 11 for forming the thin 
film (i.e., the Surface for placing the liquid) of the glass 
substrate 1 in the direction from the droplet 5 to the adjacent 
opening 31 (as shown by an arrow, from left to right in FIG. 
3(d)) to vaporize the droplets 5 composed of trimethylalu 
minum. 

0060 Consequently, the droplets 5 were entirely vapor 
ized to form gaseous trimethylaluminum, which were fed 
into the respective openings 31 (openings on the right Side 
of the droplets 5 in FIG.3(d)). The gas was decomposed by 
heat, and aluminum thin film 50 was formed in the respec 
tive openings 31. The aluminum thin film 50 was not formed 
on the surface of the monolayer pattern 30a (monolayer 
remaining section). The aluminum thin film 50 had a thick 
ness of 10 nm. Thereby, the aluminum thin film 50 was 
formed in a pattern in which rectangles were arrayed at 
positions corresponding to all the openings 31 of the mono 
layer pattern 30a. 
0061 A third embodiment of the method of the present 
invention will be described with reference to FIG. 4. 

0062 Two glass substrates 7 and 8 were prepared, and 
first, a pattern 30a composed of a monolayer (Self-as 
sembled film) was formed using FAS17 on a surface 71 for 
forming a thin film of the glass Substrate (second Substrate) 
7 by the method in accordance with the second embodiment. 
0063) Next, droplets 5 were placed on a plurality of parts 
of an upper Surface (Surface for placing liquid) 81 of the 
other glass Substrate (first Substrate) 8 by ejecting liquid 
trimethylaluminum by an ink-jet method in a nitrogen gas 
atmosphere. The droplets 5 were placed at the positions 
corresponding to all openings 31 of the monolayer pattern 
30a formed on the second Substrate 7. 

0064. Next, the second substrate 7 was placed parallel to 
and above the first Substrate 8 with a predetermined distance 
(e.g., 1 mm) therebetween So that the Surface 71 for forming 
the thin film provided with the monolayer pattern 30a faced 
downward. At this stage, the two substrates 7 and 8 are 
opposed to each other So that the openings 31 of the 
monolayer pattern 30a formed on the second substrate 7 and 
the positions of the droplets 5 on the first Substrate 8 match 
completely. For that purpose, for example, alignment marks 
may be formed on both Substrates, and by fitting the marks 
together, the openings 31 are aligned with the positions of 
the droplets 5. FIG. 4(a) shows such a state. 
0065) Next, as shown in FIG. 4(b), in this state, the 
second substrate 7 was heated to 300 C. and retained for 
5 minutes while Supplying nitrogen gas between the Sub 
strates 7 and 8 parallel to the substrate surfaces. Thereby, the 
first Substrate 8 was indirectly heated by the heat radiated 
from the second substrate 7, the droplets 5 composed of 
trimethylaluminum on the first Substrate 8 were vaporized, 
and the gas was fed into the openings 31 of the monolayer 
pattern 30a formed on the second substrate 7. 
0066. As a result, the gaseous trimethylaluminum was 
decomposed by heat, and aluminum was deposited in the 
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openings 31 of the monolayer pattern 30a of the second 
substrate 7. As shown in FIG. 4(c), an aluminum thin film 
50 was formed in the respective openings 31. The aluminum 
thin film 50 was not formed on the surface of the monolayer 
remaining Section of the monolayer pattern 30a. The alu 
minum thin film 50 had a thickness of 20 nm. 

0067. As described above, in accordance with the meth 
ods of the first to third embodiments, by partially placing a 
liquid raw material for a thin film on a Substrate and 
Vaporizing it, it is possible to form a thin film pattern more 
easily by CVD using a small amount of the raw material for 
the thin film. Therefore, in Such methods, a large-scale 
exhaust unit or neutralization unit is not required. Further 
more, Since the placement of the liquid is performed by an 
ink-jet method, the liquid can be arrayed easily and accu 
rately. 

0068. In particular, in accordance with the methods of the 
Second and third embodiments, Since the monolayer pattern 
30a is formed on the surface for forming the thin film before 
the liquid raw material for forming the thin film is placed So 
that the thin film is selectively grown in the openings 31 of 
the monolayer pattern 30a, the thin film pattern can be 
obtained simultaneously with the formation of the thin film. 
Therefore, a patterning Step is not required after the forma 
tion of the thin film. 

0069. In accordance with the method of the third embodi 
ment, by placing two Substrates 7 and 8 So as to face each 
other and Sending the vaporized Substance from the indi 
vidual droplets 5 to the individual openings 31 of the 
monolayer pattern 30a, higher uniformity of the film thick 
neSS in each opening 31 and higher uniformity of the film 
thickness among a plurality of openings 31 can be achieved 
in comparison with the method of the Second embodiment. 
0070 Furthermore, in accordance with the method of the 
third embodiment, since the second substrate 7 only is 
directly heated and the first substrate 8 is indirectly heated 
by the heat radiated from the second substrate 7, the cost 
asSociated with heating can be reduced. 
0071 Additionally, in the third embodiment, by forming 
the same monolayer pattern 30a on each of the first substrate 
8 and the second substrate 7 and placing the droplets 5 in the 
individual openingS 31, the amount of the raw material used 
can be decreased. 

0.072 The thin films composed of aluminum thus pro 
duced may be used as electrodes. For example, as electrodes 
for display provided in a display device, the thin films 
composed of aluminum as described above may be used. 
Additionally, by decreasing the width of wiring, the thin 
films may be used for wiring formed in a display devices. 
0.073 By using the display device thus fabricated, for 
example, a notebook-size personal computer 600 (electronic 
apparatus) shown in FIG. 5 may be produced. FIG. 5 is a 
Schematic diagram showing an example of electronic appa 
ratus provided with display devices in accordance with an 
embodiment of the present invention. Additionally, in FIG. 
5, numeral 601 represents a casing, numeral 602 represents 
a liquid crystal display device, and numeral 603 represents 
a keyboard. With respect to the display device, although the 
liquid crystal display device is shown as an example, an 
organic EL device may also be used, and the present 
invention is also applicable to a plasma display. 
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0074 FIG. 6 is a perspective view showing a mobile 
telephone as another electronic apparatus. A mobile tele 
phone 700 shown in FIG. 6 includes an antenna 701, a 
receiver 702, a transmitter 703, a liquid crystal display 
device 704, and an operation button section 705. Although 
the liquid crystal display device is also shown as an example 
of display devices, as described above, with respect to the 
display device, an organic EL device may also be used. 
0075. In the embodiments described above, the note 
book-size computer and mobile telephone have been 
described as examples of electronic apparatus. However, the 
present invention is not limited thereto, and the thin films are 
also applicable to electronic apparatus, Such as liquid crystal 
projectors, multimedia personal computers (PC) and engi 
neering workStations (EWS), pagers, word processors, tele 
Visions, viewfinder type or monitor-direct-view type video 
tape recorders, electronic pocket diaries, electronic desk 
calculators, car navigation apparatus, POS terminals, and 
apparatus provided with touch panels. 
0076. As described above, in accordance with the method 
of the present invention, in methods for forming thin films 
using CVD, a large-scale vacuum exhaust unit or neutral 
ization unit is not required, and it is possible to form a thin 
film pattern using a Small amount of liquid raw material. 

1) a method for forming a thin film by chemical vapor 
deposition comprising the Steps of: 

placing a liquid containing a raw material for the thin film 
on a part or a plurality of parts of a Substrate; and 

vaporizing the raw material for the thin film from the 
liquid So as to be fed to a part or a plurality of parts of 
a surface for forming the thin film to form the thin film 
with a predetermined pattern on the Surface for forming 
the thin film. 

2) A method for forming a thin film according to claim 1, 
wherein a Surface of the Substrate is used as a Surface for 
placing the liquid, and the thin film is formed in a region 
other than the region in which the liquid is placed on the 
Surface for placing the liquid. 

3) A method for forming a thin film according to claim 1, 
wherein a first Substrate for placing the liquid and a Second 
substrate for forming the thin film are placed so that the 
Surface for placing the liquid of the first Substrate faces the 
Surface for forming the thin film of the Second Substrate, and 
the raw material for the thin film is vaporized from the liquid 
placed on a part or a plurality of parts of the first Substrate 
so as to be fed to the surface for forming the thin film of the 
Second Substrate. 

4) A method for forming a thin film according to claim 3, 
wherein the surface for forming the thin film of the second 
Substrate is heated to a temperature at which a vaporized 
Substance of the raw material for the thin film is decompos 
able, and the first Substrate is heated to a temperature at 
which the raw material for the thin film is vaporized from the 
liquid by the heat radiated from the Second Substrate. 

5) A method for forming a thin film according to any one 
of claims 1 to 4, further comprising, before the Step of 
placing the liquid, the Step of forming an active region and 
an inactive region for the chemical vapor deposition in the 
surface for forming the thin film so that the thin film is 
Selectively deposited. 

6) A method for forming a thin film according to claim 5, 
wherein the formation of the active region and the inactive 
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region for the chemical vapor deposition is performed by 
forming a Self-assembled film on the Surface for forming the 
thin film having hydroxyl groups using a silane derivative 
represented by the general formula RSiX (wherein R is a 
fluoroalkyl group in which terminal hydrogen of the alkyl 
group is replaced with fluorine, and X is an alkoxy group or 
halogen group); and performing ultraViolet irradiation on the 
Self-assembled film through a photomask or performing 
electron beam irradiation on necessary parts of the Self 
assembled film so that the self-assembled film in a region for 
forming the active region for the chemical vapor deposition 
is removed. 
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7) A method for forming a thin film according to any one 
of claims 1 to 6, wherein the Step of vaporizing the raw 
material for the thin film is performed while Supplying inert 
gas, hydrogen gas, or a mixture of inert gas and hydrogen 
gas parallel to the Surface for placing the liquid of the 
Substrate. 

8) A method for forming a thin film according to any one 
of claims 1 to 7, wherein the Step of placing the liquid is 
performed by an ink-jet method. 

9) An electronic apparatus comprising a thin film formed 
by the above method, the thin film being used as an 
electrode. 


