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(57) ABSTRACT 

The present invention relates to a transparent conductive 
thin ?lm and a method for the preparation of the same, and 
more particularly to a method for the preparation of a 
transparent conductive thin ?lm comprising the steps of a) 
preparing a sol solution of antimony-tin oxides (ATO) or 
indium-tin oxides (ITO), b) forming a transparent coating 
layer on an outer surface of a cathode ray tube using the sol 
solution, and c) rapidly increasing a temperature of the 
transparent coating layer to a predetermined temperature of 
300 to 1200° C., and rapidly cooling the transparent coating 
layer either immediately or after maintaining the predeter 
mined temperature for up to 20 seconds, and a transparent 
conductive thin ?lm prepared by this preparation method, 
i.e., a transparent conductive thin ?lm Which not only has 
superior conductivity, high hardness, and non-re?ectivity 
but also saves production process time and increases pro 
duction process effectiveness, and a method for the prepa 
ration of the same. 
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METHOD FOR PREPARING TRANSPARENT 
CONDUCTIVE THIN FILM BY RAPID THERMAL 

ANNEALING METHOD 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is based on application No 
99-63797 ?led in the Korean Industrial Property Of?ce on 
Dec. 28, 1999, the content of Which is incorporated hereinto 
by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a transparent con 
ductive thin ?lm and its preparation method, more particu 
larly to a transparent conductive thin ?lm consisted of 
silicon oxides, antimony-tin oxides, and indium-tin oxides 
Which has superior hardness, conductivity, and non-re?ex 
ibility, While at the same time obtains a uniformed surface in 
a timely and economically efficient manner, and a method 
for the preparation of the same. 

[0004] 2. Description of the Related Art 

[0005] Generally, antimony tin oxides (hereinafter 
referred to as ATO) and indium tin oxides (hereinafter 
referred to as ITO) thin ?lms are being extensively used in 
monitors for blocking generated detrimental electromag 
netic Waves, in transparent electrodes of Liquid Crystal 
Display components, in anti-fogging heating layers for 
WindoW glass, etc. Furthermore, ATO and ITO thin ?lms can 
obtain non-re?exibility according to both the coating thick 
ness and the alignment of silicon oxides and the above 
oxides. Hence, a monitor’s light re?ection is decreased to 
produce vivid picture quality. This technique can also be 
applied to the ordinary glass, too. 

[0006] Conventionally, the vacuum deposition method, 
sputtering method, etc. are Widely knoWn as methods for the 
preparation of above ATO and ITO thin ?lms. HoWever, 
compared With the present invention, there have been dif 
?culties in terms of the economical and timely effectiveness 
in applying such coatings on large spacious WindoWs or on 
car glass due to high equipment cost and coating area limits, 
although they can be applied to Liquid Crystal Displays, 
anti-fogging heating layers, etc. 

[0007] Adip-coating method, spin-coating method, spray 
coating method, etc. are disclosed in Korean Patent Publi 
cation Nos. 94-25969 and 95-3458. 

[0008] First, When a dip-coating method or spin-coating 
method among these methods is used, a sol of silicon oxides 
is prepared by mixing one to four parts Water and ethanol, 
isopropanol, isobutanol, normal propanol, normal butanol, 
ethyl cellosolve, ethyl carbitol, etc. With one part tetra 
ethoxy silane, tetra methoxy silane, or some other silane 
based compound. Furthermore, this sol can be prepared by 
additionally adding non Water soluble solvents such as 
benZene, toluene, etc. The prepared silicon oxide sol is 
coated as a coating solution to be cured at a temperature of 
from 50 to 120° C. for a period ranging a feW minutes to 
doZens of minutes. 

[0009] On the other hand, a compound having as its main 
constituents tin and antimony, an inorganic acid of tin salts 
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such as tin chloride hydrate, etc. as a tin compound, an 
inorganic acid of antimony salts such as an antimony chlo 
ride hydrate, etc. as an antimony compound, and an organic 
acid of tin salts or antimony salts can be used When 
preparing an ATO sol coating solution. 

[0010] After a solution prepared using these compounds is 
coated by the above coating method, an ATO transparent 
thin ?lm is manufactured by ?ring it at a high temperature 
of 300 to 1200° C. for a period ranging from a feW doZen 
minutes to a feW hours. 

[0011] Secondly, When the spray-coating method is used, 
a transparent conductive thin ?lm is obtained by spraying 
the above ATO sol solution on it after the material on Which 
a transparent thin ?lm is to be formed is heated to over 400° 
C. 

[0012] Furthermore, an ITO sol solution is coated using 
the above coating methods, Wherein an inorganic acid of 
indium salts such as indium chloride hydrate or indium 
nitride hydrate, etc. as an indium compound, and an inor 
ganic acid of tin salts such as tin chloride hydrate, etc. as a 
tin compound are used in order to prepare the ITO sol. 
During the preparation of a transparent conductive thin ?lm, 
indium-tin oxides, as compared to ATO, have the disadvan 
tage of higher cost due to high priced indium, While they 
have an advantage in that surface resistance can be loWered 
to a level of 10~102 Q/cm2. 

[0013] HoWever, the above methods have the folloWing 
problems. 

[0014] First, doZens of minutes are required to increase the 
temperature to a high temperature of betWeen 300 to 1200° 
C. during the coating ?ring. Additionally, superior conduc 
tivity and transparency are obtained through the ?ring and 
cooling that can take from a feW doZen minutes to a feW 
hours according to the temperature employed. Hence, there 
is a disadvantage in that process time losses are great since 
the ?ring time is so long and the cooling time also requires 
from a feW doZen minutes to a feW hours. 

[0015] Secondly, there are various problems When the 
above is applied to a cathode-ray tube (CRT) or monitor 
after the preparing process has been ?nished and the device 
is completely assembled and holding a vacuum. These 
adverse effects are represented by the deterioration of inter 
nal ?uorescent bodies and other components and the opera 
tion yield is decreased When the ?ring is done at a high 
temperature ranging from 300 to 1200° C. for several hours. 

SUMMARY OF THE INVENTION 

[0016] The present invention is for solving the above 
problems and it is an object of the present invention to 
provide a method for the preparation of a transparent con 
ductive thin ?lm for stabiliZing the process high temperature 
and shortening process time. 

[0017] It is an other object of the present invention to 
provide an ATO or ITO transparent conductive thin ?lm 
having superior conductivity and outstanding transparency 
and hardness prepared by the above methods. 

[0018] In order to accomplish the above objects, the 
present invention provides a method for the preparation of a 
transparent conductive thin ?lm comprising the steps of: 
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[0019] a) preparing a sol solution of antimony-tin 
oxides (ATO) or indium-tin oxides (ITO); 

[0020] b) forming a transparent coating layer on an 
outer surface of a cathode-ray tube using the sol 
solution of antimony-tin oxides (AT O) or indium-tin 
oxides (ITO); and 

[0021] c) rapidly increasing a temperature of the 
transparent coating layer to a predetermined tem 
perature, and rapidly cooling the transparent coating 
layer either immediately or after maintaining the 
predetermined temperature for up to 20 seconds. 

[0022] The present invention can further comprise the step 
of coating a coating layer of silicon oxides in order for a 
transparent conductive thin ?lm to obtain light non re?ection 
effectiveness as a pre-treatment step prior to a step of 
forming a transparent coating layer according to the step b). 

[0023] The present invention prepares an ATO or ITO sol 
solution in a method for forming a transparent layer using 
ATO or ITO When preparing a transparent conductive thin 
?lm. When using ATO, one antimony salt selected from the 
group consisting of tertiary antimony chloride, penta-anti 
mony chloride, tertiary antimony ?uoride, tertiary antimony 
iodide, and antimony acetate is dissolved by solvent so that 
one tin salt selected from the group consisting of quaternary 
tin chloride, secondary tin chloride, secondary tin acetate, 
quaternary tin acetate, secondary tin bromide, and quater 
nary tin bromide can have a content ratio of 1 to 15% in the 
preparation method of this sol solution. One or more of 
solvents selected from the group consisting of ethanol, 
normal butanol, isobutanol, normal propanol, isopropanol, 
methylisobutyl carbinol, cyclohexanol, 2-ethylhexanol, 
ethyl carbitol, and ethyl cellosolve are used as the above 
solvent. 

[0024] In this process, the solution is re?uxed at a tem 
perature of 50 to 90° C. for hours, 2 to 20 equivalent Weights 
of tertiary distilled Water per tin equivalent Weight are mixed 
in, and it is again re?uxed at the above temperature for 
hours. Hydrochloric acid, acetic acid, iodic acid, bromic 
acid, hydro?uoric acid, etc. are removed by drying this 
prepared solution at a temperature of 150° C. until it 
becomes poWder. This is because coating capability is 
deteriorated due to the acidic effects of hydrochloric acid 
and other acids. After executing the above drying procedure, 
the sol solution containing 1 to 15% of solid contents 
suitable for coating is prepared using one or more of the 
above solvents. 

[0025] An ITO sol solution preparation is also the same as 
in the above ATO preparation method, and one salt selected 
from the group consisting of primary indium chloride, 
tertiary indium chloride, tertiary indium ?uoride, tertiary 
indium hydroxide, primary indium iodide, and tertiary 
indium acetate is used as an indium salt. 

[0026] Accordingly a transparent coating layer is formed 
With this prepared sol solution on the outer surface of glass, 
including a CRT tube, using a dip-coating method, spin 
coating method, spray-coating method, etc., and is heated to 
a predetermined temperature, and then ?red by the Rapid 
Thermal Annealing (RTA) method. 

[0027] A preparation method of a transparent conductive 
thin ?lm of the present invention can further comprise a 
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primary drying step at a temperature of 60 to 250° C. for one 
to thirty minutes before the ?ring step of the above c). 

[0028] Furthermore, the preparation method of the present 
invention further comprise a step of Rapid Thermal Anneal 
ing, Wherein the Rapid Thermal Annealing method is carried 
out under nitrogen or argon gas environment. 

[0029] Furthermore, the step b) of the present invention 
provides a preparation method of a transparent conductive 
thin ?lm Which is coated by a dip-coating method, spin 
coating method, and spray-coating method. 

[0030] Furthermore, the present invention provides a 
preparation method of a transparent conductive thin ?lm, 
Wherein the ?ring temperature is from 300 to 1200° C. in 
order to obtain the conductivity in the step c), the rate of 
increasing the temperature to the above temperature is from 
100 to 500° C./sec, and the temperature is rapidly cooled 
either immediately after the step c) achieves a temperature 
of betWeen 300 and 1200° C. or after maintaining for up to 
20 seconds a temperature of betWeen 300 and 1200° C. 
achieved by the step c). 

[0031] Furthermore, the present invention provides a 
transparent conductive thin ?lm that is prepared according to 
the above preparation method. 

[0032] The present invention further provides a transpar 
ent electrode of Liquid Crystal Display component that is 
prepared according to the above preparation method. 

[0033] The present invention still further provides an 
anti-fogging heating layer for WindoW glass that is prepared 
according to the above preparation method. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] Amore complete appreciation of the invention, and 
many of the attendant advantages thereof, Will be readily 
apparent as the same becomes better understood by refer 
ence to the folloWing detailed description When considered 
in conjunction With the accompanying draWings, Wherein; 

[0035] FIG. 1 is a draWing illustrating the Rapid Thermal 
Annealing equipment for preparing a transparent conductive 
thin ?lm according to one example of the present invention; 

[0036] FIG. 2 is a draWing illustrating the preparation 
process of a transparent conductive thin ?lm according to 
one example of the present invention using a dip-coating 
method; 
[0037] FIG. 3 is a draWing illustrating the preparation 
process of a transparent conductive thin ?lm according to 
other example of the present invention using a roll coating 
method; 
[0038] FIG. 4 is an enlarged draWing of a part of the roll 
coating equipment; and 

[0039] FIG. 5 is a draWing illustrating a roll of the roll 
coating equipment. 

DETAILED DESCRIPTION OF THE 
INVENTION. 

[0040] In the folloWing detailed description, only the 
preferred embodiments of the invention have been shoWn 
and described, simply by Way of illustration of the best mode 
contemplated by the inventor(s) of carrying out the inven 
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tion. As Will be realized, the invention is capable of modi 
?cation in various obvious respects, all Without departing 
from the invention. Accordingly, the drawings and descrip 
tion are to be regarded as illustrative in nature, and not 
restrictive. 

[0041] The present invention prepares an ATO or ITO sol 
solution in a method for forming a transparent layer using 
ATO or ITO When preparing a transparent conductive thin 
?lm. When using ATO, one antimony salt selected from the 
group consisting of tertiary antimony chloride, penta-anti 
mony chloride, tertiary antimony ?uoride, tertiary antimony 
iodide, and antimony acetate is dissolved by solvent so that 
one tin salt selected from the group consisting of quaternary 
tin chloride, secondary tin chloride, secondary tin acetate, 
quaternary tin acetate, secondary tin bromide, and quater 
nary tin bromide can have a content ratio of 1 to 15% in the 
preparation method of this sol solution. One or more of 
solvents selected from the group consisting of ethanol, 
normal butanol, isobutanol, normal propanol, isopropanol, 
methylisobutyl carbinol, cyclohexanol, 2-ethylhexanol, 
ethyl carbitol, and ethyl cellosolve are used as the above 
solvent. 

[0042] In this, process, the solution is re?uxed at a tem 
perature of 50 to 90° C. for hours, 2 to 20 equivalent Weights 
of tertiary distilled Water per tin equivalent Weight are mixed 
in, and it is again re?uxed at the above temperature for 
hours. Hydrochloric acid, acetic acid, iodic acid, bromic 
acid, hydro?uoric acid, etc. are removed by drying this 
prepared solution at a temperature of 150° C. until it 
becomes poWder. This is because coating capability is 
deteriorated due to the acidic effects of hydrochloric acid 
and other acids. After executing the above drying procedure, 
the sol solution containing 1 to 15% of solid contents 
suitable for coating is prepared using one or more of the 
above solvents. 

[0043] An ITO sol solution preparation is also the same as 
in the above ATO preparation method, and one salt selected 
from the group consisting of primary indium chloride, 
tertiary indium chloride, tertiary indium ?uoride, tertiary 
indium hydroxide, primary indium iodide, and tertiary 
indium acetate is used as an indium salt. 

[0044] Referring to the draWings, the present invention is 
described in more detail as folloWs. 

[0045] FIG. 1 is a draWing illustrating a Rapid Thermal 
Annealing equipment for the preparation of a transparent 
conductive thin ?lm according to one EXAMPLE of the 
present invention, Wherein a Rapid Thermal Annealing 
(RTA) method is applied to a cathode-ray tube (CRT) in 
Which a transparent coating layer (12) is formed on a CRT 
panel outer surface by a dip-coating method, spin coating 
method, roll coating method, etc., and Where the RTA 
method is applied Without drying or after primarily drying at 
a temperature of 60 to 250° C. for one to thirty minutes. A 
distance of 1 to 5 cm betWeen the transparent coating layer 
and a tungsten-halogen lamp (13) in a RTA equipment is 
maintained, and the temperature is increased With a rate of 
100 to 500° C./sec until it reaches a predetermined tempera 
ture from 300 to 1200° C. When this temperature is either 
maintained for 10 seconds or is immediately cooled. The 
above cooling rate is related With glass thickness and the 
heat that the glass receives. The thicker the material and 
higher the temperature, the longer the cooling time takes. It 
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takes 15 seconds for a sample to be cooled to 150° C. When 
this sample has a thickness of 5 mm and is heated at 400° C. 
for 15 seconds. HoWever, When a sample having a thickness 
of 5 mm is heated for 15 seconds at 1200° C., then 20 
minutes is required for cooling to 150° C. 

[0046] Water, ethyl cellosolve, or Water containing ethyl 
cellosolve can be used as a coolant that can be added during 
cooling. The above coolant is maintained at a temperature of 
0 to 10° C. in a cooler, circulated through a pipe having a 
diameter of 5 mm inside a Wall of a Rapid Thermal Anneal 
ing equipment Which is made of aluminum shielding a lamp 
and a sample, and is then cooled. The cooling time can be 
shortened further if a cooling fan is included. HoWever, 
When a CRT is heated to the above high temperature ranging 
from 300 to 1200° C. and then immediately cooled, it can 
break depending on the purity and thickness of its glass due 
to the expansion and contraction of the surface of the CRT. 
Therefore, cooling rates for Which each glass is not broken 
or for Which conductive coating surface cracks do not occur 
are required to be determined by conducting prior surveys 
on the glass so that cooling time can be shortened. Further 
more, a ?ring or a Rapid Thermal Annealing proceeds under 
nitrogen gas, atmospheric, or argon gas environments. 

[0047] Furthermore, a process in Which a transparent 
conductive thin ?lm is applied to a CRT by another 
EXAMPLE of the present invention is represented in FIG. 
2. 

[0048] First, a silicon oxide layer is coated and thermally 
cured on the surface of a CRT using a coating device (21) by 
a dip-coating method according to a device of FIG. 2. The 
reason for the silicon oxide layer coating is that in order to 
obtain conductive properties on a CRT conductive coating 
layer formed directly on the glass surface, the surface 
possibly containing sodium ions impurities is heated to over 
300° C. The high heating process Will result in such impu 
rities remaining in the glass material. This means that 
constituents such as sodium ions diffuse into the surface and 
Will disturb the movement path of electrons and hence Will 
sloW conductivity during electron movement, resulting in a 
conductivity deterioration. Furthermore, a silicon oxide 
layer is also coated in the pretreatment process as non 
re?ection effects can be obtained using the thickness and 
refractive index of the silicon oxide coating layer. 

[0049] After this primary coating, the CRT is dried at 
room temperature for 30 seconds in a drying device (22), 
and maintained at 50 to 70° C. for 10 minutes in an oven (23) 
for the heat curing of a silicon oxide layer. ARapid Thermal 
Annealing equipment (24) is not applied to the present 
EXAMPLES since the curing is possible at a loW tempera 
ture of 50 to 70° C. When a silicon oxide layer is formed. 

[0050] After a silicon oxide layer is coated, a transparent 
conductive layer is coated on the CRT surface (26) using an 
ATO or ITO sol solution in a coating device (21) by a 
dip-coating method, dried in a drying device (22) at room 
temperature for 20 to 30 seconds, and heat cured With an 
oven (23) for a period ranging from just feW minutes to 
doZens of minutes. After increasing the temperature to 300 
to 1200° C. With a rate of 100 to 500° C./sec in a Rapid 
Thermal Annealing equipment (24), a coating layer is ?red 
by maintaining the same temperature for up to 20 seconds, 
and the irradiated coating layer is cooled in a cooling device 
(25) With a cooling rate of 50° C./sec at Which it is knoWn 
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that the glass tube surfaces used in the present EXAMPLES 
are not broken and cracks on the coating surfaces do not 
occur. 

[0051] In the case of using the above RTA equipment, as 
Well as With high temperature annealing from 300 to 1200° 
C., Within one second of attaining 300 to 1200° C. the 
cooling step is repeated several times for annealing. Even 
When annealing from the above annealing temperature con 
tinues for duration varying from one second to doZens of 
seconds, similar conductivity can be obtained. Furthermore, 
although various devices such as ?uorescent bodies, etc. that 
are mounted on the opposite surface of a coated surface 
When a CRT or monitor is completely assembled and hold 
ing a vacuum, the ?uorescent bodies, etc. are not affected by 
the high heat since the surface heat treatment is ?nished 
almost instantaneously or Within a feW seconds so that the 
production yield can be improved. That is, although the 
temperature is increased to 300 to 1200° C., other areas 
susceptible to heat avoid experiencing a heat in?ux since the 
surface to be coated is instantaneously heated. 

[0052] Furthermore, non-re?ectivity is greatly depended 
on the thickness and arrangement sequence of a silicon 
oXide coated thin ?lm and an ATO or ITO thin ?lm. As the 
thickness of a thin ?lm is related With the speed, the solid 
content of a sol solution, and viscosity in case of a dip 
coating method, thickness can be easily controlled by taking 
into account of these elements. 

[0053] The process and equipment for the preparation of a 
transparent conductive thin ?lm in a CRT by another 
EXAMPLE of the present invention are illustrated in FIGS. 
3 to 5. 

[0054] Aroll coating method is applied to coat ATO sol or 
ITO sol on CRT surface in the process illustrated in FIG. 3. 

[0055] The coating ?uid does not adhere Well on the roll 
surface and the roll surface can be corroded by acidic 
properties of the coating ?uid When the roll surface (29) 
illustrated in FIG. 5 is metal because the coating ?uid 
viscosities of the coating process by the roll coating method 
in FIG. 3 are at the level of 1.5 to 1.8 cps. Therefore, a cloth 
having a thickness of 1 to 2 mm Wrapped around the roll 
surface (29) is Wetted With coating ?uid for the coating 
process, or the roll is rotated in order to coat the coating ?uid 
on the glass surface by providing a silicone rubber plate 
having a thickness of 1 to 2 mm Wrapped around the roll 
surface (29) and forming 2,000 to 6,000 holes/cm ranging in 
siZe from a feW micrometers to doZens of micrometers on 
the silicone rubber surface so that coating ?uid is retained in 
the holes. 

[0056] Although the internal material (28) of the rod or 
barrel of Which the roll is made can be hard metal, Te?on, 
glass, etc. since some CRTs and general glass in Which the 
roll coating method is applied are mainly ?at, this is inap 
propriate in those applications on a conveX CRT surface, etc. 
Therefore, in order for the entire roll face to contact With the 
glass surface to be coated, the roll internal material (28) of 
the rod or barrel is made of soft silicone rubber for bending 
in the case of the coating of a conveX CRT. 
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[0057] The above preparation method can be used in 
manufacturing a transparent conductive thin ?lm as Well as 

a transparent electrode of a Liquid Crystal Display compo 
nent, an anti-fogging heating layer for WindoW glass, etc., 
and can be applied to the manufacturing process of non 
re?ective transparent thin ?lm glass and anti-static transpar 
ent thin ?lm glass. 

[0058] Hereinafter, the preferable EXAMPLES are sug 
gested in order to help in the gaining of an understanding of 
the present invention. HoWever, the folloWing EXAMPLES 
are only for further understanding the present invention, and 
the present invention is not limited to the folloWing 
EXAMPLES. 

EXample 1 

[0059] A transparent coating layer of silicon oXides Was 
formed on a panel outer surface of a CRT by a dip-coating 
method as a case in Which the Rapid Thermal Annealing 
(RTA) method is applied to a CRT. After drying the trans 
parent coating layer primarily at 100° C., a distance of 1 to 
5 cm betWeen the transparent coating layer and a tungsten 
halogen lamp in a RTA equipment is maintained, and the 
temperature Was raised to 500° C. in 5 seconds by increasing 
the temperature With a temperature increasing rate of 100 to 
500° C Isec, and then the layer Was immediately cooled to 
100° C. over 12 seconds. Water containing ethyl cellosolve 
as a coolant that Was added during the cooling and a cooling 
fan Were used simultaneously. Furthermore, the ?ring or 
Rapid Thermal Annealing method took place under an argon 
gas environment. 

EXample 2 

[0060] The same method as in EXAMPLE 1 Was used 
eXcept that after increasing the temperature to 600° C. over 
5 seconds, the layer Was cooled to 100° C. over 18 seconds 
starting immediately after the temperature reached 600° C. 
as in the method of the above EXAMPLE 1. 

Comparative EXample 1 

[0061] The same method as in EXAMPLE 1 Was used 
eXcept that a heating furnace Was used and after increasing 
the temperature to 500° C. over 15 minutes, it Was cooled to 
100° C. for 43 minutes starting immediately after tempera 
ture reached 500° C. as in the method of the above 
EXAMPLE 1. 

Comparative EXample 2 

[0062] The same method as in EXAMPLE 1 Was used 
eXcept that a heating furnace Was used and after increasing 
the temperature to 600° C. for 20 minutes, and the layer Was 
cooled to 100° C. over 58 minutes starting immediately after 
temperature reached 500° C. as in the method of the above 
EXAMPLE 1. 

[0063] The resistance of the transparent conductive thin 
?lms prepared by the above EXAMPLES 1 and 2 and 
COMPARATIVE EXAMPLES 1 and 2 Were measured and 
the measured values Were Written in the folloWing Table 1. 
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TABLE 1 

Units: Q/cm2 

COMPARA- COMPARA 
TIVE TIVE 

Classi- EXAMPLE EXAMPLE EXAMPLE EXAMPLE 
?cation 1 2 1 2 

Resistance 7.4 x 104 8.3 x 104 6.9 x 104 8.1 x 104 
during ATO 
coating 
Resistance 6.8 x 103 8.8 x 102 7.2 x 103 9.3 x 102 
during ITO 
coating 

[0064] When comparing the case in Which a transparent 
conductive thin ?lm is prepared using the Rapid Thermal 
Annealing method according to the present invention to the 
case in Which a transparent conductive thin ?lm is prepared 
using the conventional heating furnace method, there are no 
signi?cant differences in the resistance of the prepared thin 
?lms represented in the data of the above Table 1. Therefore, 
it can be shoWn that the present invention is superior to the 
prior art in terms of the preparation time and yields. Fur 
thermore, heat affects are prevented as the coated surface 
alone is heated even though the temperature is increased far 
more than during heating With a general heating furnace 
(high temperature oven). 
[0065] A method for the preparation of a thin ?lm of the 
present invention can be preferentially applied to a ?at type 
CRT surface, monitor surface, car glass anti-fogging heating 
Wires, etc., and signi?cantly shorten the process time com 
pared With the conventional heating furnace method Which 
results in improved production yields. 

[0066] While the present invention has been described in 
detail With reference to the preferred embodiments, those 
skilled in the art Will appreciate that various modi?cations 
and substitutions can be made thereto Without departing 
from the spirit and scope of the present invention as set forth 
in the appended claims. 

What is claimed is: 
1. A method for the preparation of a transparent conduc 

tive thin ?lm comprising the steps of: 

a) preparing a sol solution of antimony-tin oxides (ATO) 
or indium-tin oxides (ITO); 

b) forming a transparent coating layer on an outer surface 
of a cathode-ray tube using the sol solution of anti 
mony-tin oxides (AT O) or indium-tin oxides (ITO); and 

c) rapidly increasing a temperature of the transparent 
coating layer to a predetermined temperature, and rap 
idly cooling the transparent coating layer either imme 
diately or after maintaining the predetermined tempera 
ture for up to 20 seconds. 

2. The method for the preparation of a transparent con 
ductive thin ?lm in accordance With claim 1 further com 
prising a step of coating a SiO2 layer on is the outer surface 
of the cathode-ray tube before the step b). 
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3. The method for the preparation of a transparent con 
ductive thin ?lm in accordance With claim 1 further com 
prising a step of drying the transparent coating layer for one 
to thirty minutes at a temperature of 60 to 250° C. before the 
step c). 

4. The method for the preparation of a transparent con 
ductive thin ?lm in accordance With claim 1, Wherein the 
temperature increasing step of c) is carried out under nitro 
gen or argon gas environment. 

5. The method for the preparation of a transparent con 
ductive thin ?lm in accordance With claim 1, Wherein the 
transparent coating layer is formed by a method selected 
from the group consisting of a dip-coating method, a spin 
coating method, a spray-coating method, and a roll coating 
method. 

6. The method for the preparation of a transparent con 
ductive thin ?lm in accordance With claim 5, Wherein the roll 
coating method is carried out With a roll comprising: 

a) an interior rod or barrel Which is made of a material 
selected from the group consisting of glass, Te?on, and 
silicone rubber; and 

b) a material for covering the surface of the interior rod or 
barrel, Wherein the material is a rubber having a thick 
ness 

of 1 to 2 mm on Which 2,000 to 6,000 holes having a 
diameter of less than 100 micrometers are formed in 1 
cm2, or cloth having a thickness of 1 to 2 mm. 

7. The method for the preparation of a transparent con 
ductive thin ?lm in accordance With claim 5, Wherein the roll 
coating method is carried out With a roll having an interior 
rod or barrel made of silicone rubber or thin Te?on Which is 
?exible While applying to a convex coating surface of a CRT. 

8. The method for the preparation of a transparent con 
ductive thin ?lm in accordance With claim 1, Wherein the 
predetermined temperature is from 300 to 1200° C. 

9. The method for the preparation of a transparent con 
ductive thin ?lm in accordance With claim 8, Wherein the 
rate of increasing temperature to the predetermined tem 
perature is from 100 to 500° C./sec. 

10. The method for the preparation of a transparent 
conductive thin ?lm in accordance With claim 1, Wherein the 
cooling step is carried out using at least one coolant selected 
from the group consisting of Water and ethyl cellosolve. 

11. The method for the preparation of a transparent 
conductive thin ?lm in accordance With claim 10, Wherein 
the cooling step is carried out using a cooling fan. 

12. The method for the preparation of a transparent 
conductive thin ?lm in accordance With any one claim from 
claim 1, claim 8, or claim 9, Wherein the temperature 
increasing step is carried out using a tungsten-halogen lamp. 

13. Atransparent conductive thin ?lm prepared according 
to the method of claim 1. 

14. A transparent electrode of Liquid Crystal Display 
prepared according to the method of claim 1. 

15. An anti-fogging heating layer for WindoW glass pre 
pared according to the method of claim 1. 


