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vehicle sunroof is disclosed, in which a solar cell is cut into multiple
pieces so that it can be closely adhered to a curved glasses of a sunroof
which is generally installed at an intermediate portion of a vehicle roof
s0 as to provide a driver with an air circulation effect in the interior of
a vehicle and a fresh driving feeling with its open environment. A solar
cell module for a sunroof is manufactured based on a high temperature
and vacuum compression work using a laminator as an EVA film ad-
hering unit. So, it is possible to easily perform a laminating work for
adhering a sunroof curved glass and a solar cell as compared to a con-
ventional art in which it is not easy to perform the above work.



WO 20087029982 A1 NI DA 00 0000010000 0 0

Published:
—  with international search report



WO 2008/029982 PCT/KR2007/002167

Description

THE METHOD FOR MANUFACTURING A SOLAR CELL

MODULE AVAILABLE FOR THE SUNROOF OF A VEHICLE
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Technical Field

The present invention relates to a method for manufacturing a solar cell module for
a sunroof of a vehicle, and in particular to a method for manufacturing a solar cell
module for a sunroof of a vehicle in which a solar cell is cut into multiple pieces so
that it can be closely adhered to a curved glasses of a sunroof which is generally
installed at an intermediate portion of a vehicle roof so as to provide a driver with an
air circulation effect in the interior of a vehicle and a fresh driving feeling with its open
environment. A solar cell module for a sunroof is manufactured based on a high
temperature and vacuum compression work using a laminator as an EVA film adhering
unit. So, it is possible to easily perform a laminating work for adhering a sunroof
curved glass and a solar cell as compared to a conventional art in which it is not easy to
perform the above work. In particular, since a laminating work for adhering a sunroof
curved glass and a solar cell is performed via a bottom plate of a laminator which is
manufactured to have the same curvature as the sunroof curved glass, it is possible to
manufacture based on the curvature of the sunroof curved glass for thereby achieving
an easier and economical manufacture as compared to the conventional art in which
the entire structure of the laminator is changed. With the above features, it does not

cost too much, and a sale price of the product can be decreased.

Background Art

Generally, a solar cell module is a semiconductor device which is able to convert a
light energy into an electric energy using a photoelectric effect and has a big attention
since it is a no-pollution, a no-noise, a limitless energy supply source, etc.

In particular, so as to prevent an earth warming phenomenon, a Tokyo protocol
was issued on Feb. 16, 2005 for regulating a discharge amount of warming gases such
as carbon dioxide, methane gas, etc. In case of Korea which depends on the import of
energy by above 80%, a solar energy is only of the alternate energy sources.

The solar cell module is able to generate power using a plurality of solar cells
which are connected in series or parallel via a conductive ribbon. A user uses the
power as a commercial power. In recent years, it is installed at a building roof, a
building wall surface, a mountain area, an island, a park, a traffic signal, and a road
guide board for supplying a power thereto.

A conventional solar cell module 10 arranged in a sequence of a low iron tempered
glass 12, a lower EVA film 14a, a solar cell 16, an upper EVA film 14b, and a backseat
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18 is compressed at a high temperature and under a vacuum environment via a
laminator(not shown). It is manufactured in a flat shape via a junction between the
upper and lower EVA films 14a and 14b and a junction between the tempered glass 12
and the EVA films 14a and 14b. The manufacturing method of the above solar cell
module 10 will be described. As shown in Figure 1, the method for manufacturing the
same comprises a step S100 in which the solar cell 16 is first connected with an inter-
connecting ribbon, and as shown in Figure 2, the solar cell module 10 is arranged in a
sequence of a flat low iron tempered glass 12, a lower EVA film 14a, a solar cell 16,
an upper EVA film 14b, and a back seat 18, a step S110 in which the arranged solar
cell module 10 is mounted so that the low iron tempered glass 12 among the arranged
solar cell module 10 is positioned on a bottom copper plate 24 of the laminator, a step
S120 in which an upper cover(not shown) of the laminator is closed, and the laminator
is operated, and the upper and lower EVA films 14a and 14b are melted and adhered
based on an electric heating operation as the electric power is supplied to the bottom
copper plate 24 contacting with the low iron tempered glass 12, a step S130 in which
the inner air of the laminator is sucked using a vacuum pump for thereby removing the
foams generated at the side of the solar cell module 10, a step S140 in which the upper
and lower EVA films 14a and 14b are adhered by pressurizing the solar cell module 10
by supplying a compression air from an upper chamber of the laminator using a
compressor, and a step S150 in which that the heat of the bottom copper plate 24 is
cooled using water so that the inner temperature of the laminator is decreased after the
junction of the solar cell module 1 is finished. With the above steps, the flat solar cell
module 10 is manufactured.

However, there are some problems in actually installing the conventional flat solar
cell module 10 at a curved glass 12a of the sunroof installed at an intermediate portion
of the roof of the vehicle for the following reasons. Namely, the glass of the con-
ventional solar cell module 10 is formed of a low iron tempered glass 12 in a flat
structure with a thickness of about 3.2~4mm. In case of the solar cell 16 attached to the
low iron tempered glass 12, it is made with a silicon wafer, so that it is too fragile.
Since the solar cell module 10 is manufactured by laminating an EVA film on the flat
glass, it is needed to pressurize the solar cell module 10 in a structure that the solar cell
16 is mounted on the curved glass 12a of the sunroof with above 80psi using the upper
chamber of the laminator so as to laminate the sunroof curved glass 12a and the solar
cell 16 using the laminator in a state that the above structure is adapted to the sunroof
curved glass 12a. As shown in Figure 3, in this case, a certain space is formed between
the sunroof curved glass 12a and the solar cell 16 owing to the curvature of the sunroof
curved glass 12a. So, during the lamination, the sunroof curved glass 12a and the solar

cell 16 may be broken.
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In addition, during a lamination for a junction between the sunroof curved glass
12a and the solar cell 16, since the sunroof curved glass 12a and the solar cell 16 are
broken by means a pressurizing pressure applied from the upper chamber of the
laminator, it is impossible to manufacture the solar cell module 10 in which the solar
cell 16 is adhered to the sunroof curved glass 12a.

In addition, so as to perform a laminating work for a junction between the sunroof
curved glass 12a and the solar cell 16, it is needed to change or newly manufacture the
entire structure of the conventional laminator based on the curvature of the sunroof
curved glass 12a for thereby causing much inconvenience and structural problems. So,
an economical burden increases.

When the entire structure of the laminator is change or a new structure is made
based on the curvature of the sunroof curved glass 12a, the manufacturing cost unit and

sale price may significantly increase.
Disclosure of Invention
Technical Problem

Accordingly, it is an object of the present invention to provide a method for manu-
facturing a solar cell module for a vehicle sunroof which overcomes the problems en-
countered in the conventional art.

It is another object of the present invention to provide a method for manufacturing
a solar cell module for a vehicle sunroof in which a solar cell is cut into multiple pieces
so that it can be closely adhered to a curved glasses of a sunroof which is generally
installed at an intermediate portion of a vehicle roof so as to provide a driver with an
air circulation effect in the interior of a vehicle and a fresh driving feeling with its open
environment. A solar cell module for a sunroof is manufactured based on a high
temperature and vacuum compression work using a laminator as an EVA film adhering
unit. So, it is possible to easily perform a laminating work for adhering a sunroof
curved glass and a solar cell as compared to a conventional art in which it is not easy to
perform the above work.

It is further another object of the present invention to provide a method for manu-
facturing a solar cell module for a vehicle sunroof in which in case of a sunroof solar
cell module manufactured based on a method according to the present invention, since
a lamination work for a junction between a sunroof curved glass and a solar cell is
performed based on a bottom plate of a laminator which allows the same curvature as
the sunroof curved glass, it is possible to overcome the problems that an entire
structure of the laminator is changed or a new laminator is manufactured based on the
curvature of a sunroof curved glass. In addition, it is possible to significantly decrease

the manufacturing unit cost and sale price of the products manufactured based on the
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present invention.

Technical Solution

In a method for adhering a solar cell module to a vehicle sunroof using a laminator,
there is provided a method for manufacturing a solar cell module for a vehicle sunroof
which comprises a step in which a curvature area of a sunroof curved glass is
computed for a full contact of a solar cell to the sunroof curved glass; a step in which
the solar cell is cut into multiple pieces so that the solar cell is closely contacted with
the sunroof curved glass based on a computed curvature area of the sunroof curved
glass; a step in which a solar cell module is arranged in a sequence of a sunroof curved
glass, a lower EVA film, a solar cell, an upper EVA film, and a backseat including the
cut solar cell; a step in which the arranged solar cell module is mounted so that the
sunroof curved glass is positioned on a bottom plate of the laminator; a step in which
an upper chamber(cover) of the laminator is closed and operates, and the upper and
lower EVA films are melted based on an electric heating operation of the bottom plate
contacting with the sunroof curved glass; and a step in which the solar cell module is
adhered using the upper and lower EVA films which melt as the solar cell module is
pressurized by means of the compressed air supplied from the upper chamber of the

laminator.

Advantageous Effects

In the method for manufacturing a solar cell module for a sunroof of a vehicle
according to the present invention, a solar cell is cut into multiple pieces so that it can
be closely adhered to a curved glasses of a sunroof which is generally installed at an
intermediate portion of a vehicle roof so as to provide a driver with an air circulation
effect in the interior of a vehicle and a fresh driving feeling with its open environment.
A solar cell module for a sunroof is manufactured based on a high temperature and
vacuum compression work using a laminator as an EVA film adhering unit. So, it is
possible to easily perform a laminating work for adhering a sunroof curved glass and a
solar cell as compared to a conventional art in which it is not easy to perform the above
work.

In addition, in case of a sunroof solar cell module manufactured based on a method
according to the present invention, since a lamination work for a junction between a
sunroof curved glass and a solar cell is performed based on a bottom plate of a
laminator which allows the same curvature as the sunroof curved glass, it is possible to
overcome the problems that an entire structure of the laminator is changed or a new
laminator is manufactured based on the curvature of a sunroof curved glass. In
addition, it is possible to significantly decrease the manufacturing unit cost and sale

price of the products manufactured based on the present invention.
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Brief Description of the Drawings

Figure 1 is a block diagram illustrating a method for manufacturing a conventional
solar cell module.

Figure 2 is a view illustrating an arrangement of a solar cell module of Figure 1.

Figure 3 is a view illustrating a construction when a conventional flat solar cell and
a sunroof curved glass manufactured based on a method of Figure 1 are adhered.

Figure 4 is a block diagram illustrating a method for manufacturing a solar cell
module for a vehicle sunroof according to the present invention.

Figure 5 is a front view illustrating a bottom plate of a laminator according to the
present invention.

Figure 6 is a view illustrating a construction of a solar cell module for a vehicle
sunroof manufactured based on a method of Figure 4 according to the present
invention.

Figure 7 is a view illustrating another embodiment of a bottom plate of a laminator
according to the present invention.

Figure 8 is a view illustrating further another embodiment of a bottom plate of a

laminator according to the present invention.

Best Mode for Carrying Out the Invention

In the present invention, in a method for adhering a solar cell module to a vehicle
sunroof using a laminator, there is provided a method for manufacturing a solar cell
module for a vehicle sunroof which comprises a step in which a curvature area of a
sunroof curved glass is computed for a full contact of a solar cell to the sunroof curved
glass; a step in which the solar cell is cut into multiple pieces so that the solar cell is
closely contacted with the sunroof curved glass based on a computed curvature area of
the sunroof curved glass; a step in which a solar cell module is arranged in a sequence
of a sunroof curved glass, a lower EVA film, a solar cell, an upper EVA film, and a
backseat including the cut solar cell; a step in which the arranged solar cell module is
mounted so that the sunroof curved glass is positioned on a bottom plate of the
laminator; a step in which an upper chamber(cover) of the laminator is closed and
operates, and the upper and lower EVA films are melted based on an electric heating
operation of the bottom plate contacting with the sunroof curved glass; and a step in
which the solar cell module is adhered using the upper and lower EVA films which
melt as the solar cell module is pressurized by means of the compressed air supplied
from the upper chamber of the laminator.

The bottom plate of the laminator is formed as a module mounting plate contacting
with a sunroof curved glass among the solar cell module to be mounted and a support

bottom plate supporting the module mounting plate are integrally formed, and said
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module mounting plate is made in a channel shaped frame structure of a copper
material same as the support bottom plate, and a powder of a phosphorus bronze and
an aluminum is inputted into the interior of the frame, and the inputted phosphorous
bronze and aluminum powders are heated using the heat from the support bottom plate
and are pressurized on the sunroof curved glass for thereby obtaining the same
curvature as the sunroof curved glass.

The bottom plate of the laminator is formed as a module mounting plate contacting
with a sunroof curved glass among the solar cell module to be mounted and a support
bottom plate supporting the module mounting plate are integrally formed, and said
module mounting plate is made in a channel shaped frame structure of a copper
material same as the support bottom plate, and a powder mixed with a white silica
powder and a plaster powder and water are inputted into the interior of the frame and
are mixed and hardened and molded in a state that the sunroof curved glass is mounted

for thereby obtaining the same curvature as the sunroof curved glass.

Mode for the Invention

The method for manufacturing a solar cell module for a vehicle sunroof according
to the present invention will be described with reference to the accompanying
drawings.

Figure 4 is a block diagram illustrating a method for manufacturing a solar cell
module for a vehicle sunroof according to the present invention. Figure 5 is a front
view illustrating a bottom plate of a laminator according to the present invention.
Figure 6 is a view illustrating a construction of a solar cell module for a vehicle
sunroof manufactured based on a method of Figure 4 according to the present
invention.

In a method for adhering a solar cell module 10a to a vehicle sunroof using a
laminator, there is provided a method for manufacturing a solar cell module 10a for a
vehicle sunroof which comprises a step S200 in which a curvature area of a sunroof
curved glass 12a is computed for a full contact of a solar cell to the sunroof curved
glass; a step S210 in which the solar cell 16 is cut into multiple pieces so that the solar
cell 16 is closely contacted with the sunroof curved glass 12a based on a computed
curvature area 12a of the sunroof curved glass; a step S220 in which a solar cell
module 10a is arranged in a sequence of a sunroof curved glass 12a, a lower EVA film
14a, a solar cell 16, an upper EVA film 14b, and a backseat 18 including the cut solar
cell 16; a step S230 in which the arranged solar cell module 10a is mounted so that the
sunroof curved glass 12a is positioned on a bottom plate 20 of the laminator; a step
5240 in which an upper chamber(cover) of the laminator is closed and operates, and

the upper and lower EV A films 14a and 14b are melted based on an electric heating
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operation of the bottom plate 20 contacting with the sunroof curved glass 12a; and a
step S260 in which the solar cell module 10a is adhered using the upper and lower
EVA films 14a and 14b which melt as the solar cell module 10a is pressurized by
means of the compressed air supplied from the upper chamber of the laminator.

There are further provided a step S250 in which the foams generated at the solar
cell module by 10a sucking the inner air of the laminator using a vacuum pump after
the upper and lower EVA films 14a and 14b are melted by heating a solar cell module
10a, which is arranged in a sequence of a sunroof curved glass 12a, a lower EVA film
14a, a solar cell 16, an upper EVA film 14b, and a backseat 18, based on an electric
heating operation of the bottom plate 20 of the laminator; and a step S270 in which the
heat of the cooper plate is heated using a cooling water so that the inner temperature of
the laminator can decrease after the solar cell module 10a is adhered.

Before the description of the method for manufacturing a solar cell module 10a for
a vehicle sunroof according to the present invention, the laminator for a junction of the
cellular cell module 10a arranged in a sequence of a sunroof curved glass 12a, a lower
EVA film 14a, a solar cell 16, an upper EVA film 14b, and a backseat 18 will be first
described.

In case of the laminator, in the solar cell module 10a arranged in a sequence of a
sunroof curved glass 12a, a lower EVA film 14a, a solar cell 16, an upper EVA film
14b, and a backseat 18, there are provided a bottom plate 20 for melting and adhering
the upper and lower EV A films 14a and 14b via an electric heating operation as a
module mounting plate 22 for mounting the sunroof curved glass 12a and a support
bottom plate 24 for supporting the module mounting plate 22 are integrally formed,
and an upper chamber for covering the laminator and for pressurizing and adhering the
solar cell module 10a melted and adhered with the upper and lower EVA films 14a and
14b based on an electric heating operation of the bottom plate 20.

In a state that the interior of the laminator is sealed by covering the upper chamber
of the laminator, the air is sucked between the upper and lower EVA films 14a and 14b
and between the entire solar cell module 10a which are to be melted and adhered based
on the electric heating operation of the bottom plate 20, and the foams are removed
between the solar cell modules 10a, so that a vacuum state is formed. As the
compressed air is supplied to the vacuum pump(not shown) and the upper chamber of
the laminator, and the solar cell module 10a is pressurized. In a state that the upper and
lower EVA films 14a and 14b are melted and adhered based on the electric heating
operation of the bottom plate 20, the solar cell modules 10a are adhered with each
other. For the above operations, a compressor is provided.

As shown in Figure 5, in case of the bottom plate 20, the temperature is increased

to about 150°C based on the electric heating operation at which the upper and lower
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EVA films 14a and 14b are heated and melted, and the solar cell module 10a is
adhered, namely, at which the solar cell module 10a can be laminated. At this time, the
module mounting plate 22 is made of a copper plate(with more than about 10mm
thickness) having an excellent electric heating performance,. It is made with the same
curvature as the sunroof curved glass 12a so that it can be closely mounted along with
the sunroof curved glass 12a when it is mounted on the sunroof curved glass 12a. In
case of the support bottom plate 24 which is integrally formed with the module
mounting plate 22, it is made of a copper plate or an aluminum material which is the
same as the module mounting plate 22 so that heat can be easily transferred to the
module mounting plate 22. The solar cell module 10a is adhered to the inner surface of
the bottom plate 20 based on the electric heating operation, and the inner temperature
of the laminator, namely, the temperature(about 40~60°C) of the bottom plate 20 is
decreased based on the cooling operation performed as the cooling water circulates.
So, a worker can remove the solar cell module 10a adhered with the sunroof curved
glass 12a and the solar cell 16 from the laminator. For the above operations, a pipe
shaped cooling water flow pipe(not shown) is provided.

In case of the upper chamber, an inner surface of the same is made of a silicon
material rubber plate(diapergram) so that a pressure of 80~100psi(550~700kPa) can be
pressurized to the solar cell module 10a as it is expanded by means of the compressed
air from the compressor. It has an extension rate of about 600%, and it can endure the
temperature of about 200°C.

The solar cell module 10a arranged in a sequence of a sunroof curved glass 12a, a
lower EVA film 14a, a solar cell 16, an upper EVA film 14b, and a backseat 18 is
mounted on the bottom plate 20 of the laminator. At this time, the sunroof curved glass
12a is installed at an intermediate portion of the vehicle roof. When the inner tempera
ture increases in summer, it is opened, and the inner air of the vehicle is forced to fast
circulate, so that a driver can feel freshness. It is generally made of a high strength
glass which is specially heat-treated and is able to block ultraviolet ray as well as
infrared ray. It is made with a constant curvature so that the cross section of the glass is
concave inwardly.

In addition, in case of the solar cell 16, it is generally made of silicon materials.
Based on its manufacturing method, it can be classified into a single silicon solar
cell(not shown), and a multi or poly silicon solar cell. Based on its size and generation
power, it can be classified into 4 inches, 5 inches, 6 inches, and 8 inches. At this time,
the average thickness of the solar cell is about 180~350um, and the average power
generation amount is 1.4w in case of 4 inches, 2.3W in case of 5 inches, 3.3W in case
of 6 inches, and about 5W in case of 8 inches.

At this time, the solar cell 16 is cut based on the curvature of the sunroof curved
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glass 12a. The above operation will be described with respect to the solar cell 16 of 5
inches.

In case that the 5 inches solar cell 16 is cut based on the curvature of the sunroof
curved glass 12a, the size of one piece of the cut solar cell 16 is 41.7x62.5mm, and the
output of one piece of the cut solar cell 16 is 0.48V, and 0.79A. At this time, six pieces
of the solar cell 16 are connected in series, so that the total output of the cut solar cell
16 is 0.48Vx6=2.88V, and 2.88Vx0.7983A=2.299A. The above result is similar with
the total power generation amount of the 5 inches solar cell 16 which is not cut. When
the solar cell 16 is cut, the area of the solar cell 16 may lose by the number of cuttings
as long as 0.04mm which corresponds to the width of the blade of the diamond. Since
the width of the same is too thin, it does not largely affect the total output value of the
cut solar cell 16.

In case of the solar cell 16, a silver line is printed on the front surface of the same
along with a silver paste. At this time, the silver line has an interval of about 1.5~3mm
between two lines in a vertical direction, and the width of the line is about 0.1~0.5mm
in a horizontal direction. The above silver line is formed at an interval of 2~4mm. At
this time, the silver line formed in a vertical direction corresponds to a portion adhered
with an interconnecting ribbon for connecting the solar cells in series and parallel. The
silver lines formed on the front surface of the solar cell in vertical and horizontal
directions are used for collecting the electric power from the solar cell 16. Namely, the
silver lines of about 0.1~0.5mm formed in a horizontal direction collects the power
from the solar cell 16, and the silver lines of about 1.5~3mm formed in the vertical
direction collect the power.

The upper and lower EVA films(Ethylene Vinyl Acetate Film) 14a and 14b, which
are a synthetic resin of an adhering member of the solar cell module 10a, are melted
based on an electric heating operation of the bottom plate 20 of the laminator for
thereby adhering the solar cell module 10a arranged in a sequence of a sunroof curved
glass 12a, a lower EVA film, a solar cell 16, an upper EVA film 14b, and a backseat
18. It is a copolymer of ethylene and vinyl acetate and has an excellent feature of an
invisible feature, a cushion and elastic feature and a tension strength. In particular, the
lower EVA film 14a is formed of two sheets of films as compared to the upper EVA
film 14b contacting with the backseat 18. The EVA film melted based on an electric
heating operation of the bottom plate 20 of the laminator is inputted into a gap between
the solar cells 16 mounted on the sunroof curved glass 12a and fills the gap, and the
foam layers formed at the solar cell module 10a are fully removed based on the
vacuum de-foam operation of the laminator using the vacuum pump.

In case of the backseat 18 which is positioned at the highest position of the solar

cell module 10a and contacts with the upper chamber of the laminator, it is man-
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ufactured based on the method for manufacturing a backseat 18 for a solar cell
module(Korean patent registration number 0612411) which was filed by the same
applicant as the present invention and was registered on August 7, 2006 in which a
tedlar film is attached to both sides of the PET film. It is used for a waterproof and
insulation and for blocking a ultraviolet ray. In addition, it allows the life span of the
solar cell module 10a to be extended with the help of its excellent durability which
well endures a high temperature and moisture.

As shown in Figure 7, there is shown a method for manufacturing the solar cell
module 10a for a vehicle sunroof according to the present invention. In a laminator
used for a laminating work of the solar cell module 10a for a vacuum pressurization at
a high temperature. Namely, there is shown another embodiment of the bottom plate
20a for adhering the solar cell modules 10a by heating and melting the upper and lower
EVA films 14a and 14b based on the electric heating operation. As shown therein, the
module mounting plate 22a contacting with the sunroof curved glass 12a in the solar
cell module 10a mounted on the laminator and the support bottom plate 24 supporting
the module mounting plate 22a are integrally formed. In case of the module mounting
plate 22a, it is formed in a channel shape same using a copper material same as the
support bottom plate 24. Powders of phosphorus bronze and aluminum are inputted 1
nto the interior of the frame. The powders of phosphorus bronze and aluminum
inputted along with heat from the support bottom plate 24 are heated and pressurized
on the sunroof curved glass 12a, so that the same curvature as the sunroof curved glass
12a is obtained.

At this time, the powders of phosphorus bronze and aluminum inputted into the
module mounting plate 22a is formed in a size of 250 mesh so that a heat transfer from
the support bottom plate 24 and the module mounting plate 22 can be easily
performed. The temperature of the support bottom plate 24 is heated to 160°C through
170°C for 0.5 or 1 hour so that the temperature of the inner side of the frame of the
module mounting plate 22a becomes 150°C for an adhering work(laminating) of the
solar cell module 10a including the sunroof curved glass 12a, so that the same
curvature is obtained by means of the sunroof curved glass 12a.

As shown in Figure 7, there is shown a method for manufacturing the solar cell
module 10a for a vehicle sunroof according to the present invention. In a laminator
used for a laminating work of the solar cell module 10a for a vacuum pressurization at
a high temperature. Namely, there is shown further another embodiment of the bottom
plate 20a for adhering the solar cell modules 10a by heating and melting the upper and
lower EVA films 14a and 14b based on the electric heating operation. As shown
therein, line the bottom plate 20a of the laminator of the above another embodiment of

the present invention of Figure 7, the module mounting plate 22a contacting with the
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sunroof curved glass 12a in the solar cell module 10a mounted on the laminator and
the support bottom plate 24 supporting the module mounting plate 22a are integrally
formed, except that the module mounting plate 22a is made in a channel shaped frame
structure with the same material of copper material as the support bottom plate 24. In
addition, as shown in Figure 8, a powder mixed with white silica powder and plaster
powder and water are inputted and mixed and hardened in a state that the sunroof
curved glass 12a is mounted, so that the same curvature as the sunroof curved glass
12a is obtained.

At this time, in case of white silica powder and plaster powder inputted into the
module mounting plate 22a, the mixing ratio is 5:5 or 6:4 based on the size of the
particle of white silica powder. When the mixing ratio is 5:5, the size of the particle of
the while silica powder is 16 through 20 mesh, and when it is 6:4, the size of the same
is 30 through 60 mesh. The temperature of the support bottom plate 24 is heated to
180°C through 190°C for 1 or 1.5 hours so that the temperature of the inner side of the
frame of the module mounting plate 22a becomes 150°C for an adhering
work(laminating) of the solar cell module 10a including the sunroof curved glass 12a,
so that the same curvature is obtained by means of the sunroof curved glass 12a.

The preferred embodiments of the present invention with respect to the
manufacture method for a solar cell module 10a for a vehicle sunroof will be described
with reference to Figure 4.

[Embodiment]

As shown in Figure 5, the solar cell 16 is closely contacted with the sunroof curved
glass 12a for a junction by means of the laminator. The curvature area of the sunroof
curved glass 12a is computed in a step S200. The solar cell 16 is cut into multiple
pieces in a step S210 so that the solar cell 16 can fully contact with the surface of the
sunroof curved glass 12a based on the computed curvature area of the sunroof curved
glass 12a.

In addition, the solar cell module 10a is arranged in a step $220 in a sequence of a
sunroof curved glass 12a, a lower EVA film 14a, a solar cell 16, an upper EVA film
14b, and a backseat 18 including the cut solar cell 16, and then the arranged solar cell
module 10a is mounted in a step S230 so that the sunroof curved glass 12a is
positioned on the module mounting plate 22 made of the copper material formed with
the same curvature as the sunroof curved glass 12a while having an integration with
the bottom plate 20 of the laminator, namely, the support bottom plate 24. The upper
chamber corresponding to the cover of the laminator is closed for thereby sealing the
interior of the laminator.

In a state that the interior is sealed by closing the upper chamber of the laminator,

the laminator operates, and an electric heating operation is performed as electric power
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is supplied from the bottom plate 20 contacting with the sunroof curved glass 12a. At
this time, the upper and lower EVA films 14a and 14b slowly start melting in a step
S5240. The temperature of the bottom plate 20, namely, the module mounting plate 22
increases to 150°C at which the junction(laminating) work of the solar cell module 10a
including the sunroof curved glass 12a can be efficiently performed based on the
electric heating operation. At the same time, the solar cell module 10a arranged in a
sequence of a sunroof curved glass 12a, a lower EVA film 14a, a solar cell 16, an
upper EVA film 14b, and a backseat 18 is heated based on the electric heating
operation of the bottom plate 20 of the laminator, and the upper and lower EVA films
14a and 14b are melted. The inner air of the laminator is sucked using the vacuum
pump, and the foams generating in the entire portions of the solar cell module
including the upper and lower EVA films 14a and 14b are removed in a step S250.

In a state that the inner air of the laminator, namely, the foams generated in the
entire portions of the solar cell module 10a including the upper and lower EVA films
14a and 14b are removed using the vacuum pump, the solar cell module 10a is
pressurized via the rubber plate of the inner side of the upper chamber expanded as the
compressed air is supplied using the compressor connected with the upper chamber of
the laminator. At this time, the upper chamber pressurizes the solar cell module 10a
with a pressure of 80~100psi(550~700kPa) with the help of the compressed air
supplied. In a step S260, the solar cell module 10a arranged in a sequence of a sunroof
curved glass 12a, a lower EVA film 14a, a solar cell 16, an upper EVA film 14b, and a
backseat 18 is adhered using an adhering member of the upper and lower EVA films
14a and 14b which are melted based on the pressurizing operation.

Next, as the final step, when the junction of the solar cell module 10a is finished
based on the pressurizing operation of the upper chamber of the laminator, in a step
5270, the bottom plate 20 of the laminator is cooled so that the junction-finished solar
cell module 10a can be discharged from the interior of the laminator. The cooling
process is performed as the cooling water circulates along the cooling water flow pipe
installed in the interior of the bottom plate 20 of the laminator. The temperature of the
bottom plate 20 is decreased by means of the cooling water, and the upper chamber of
the laminator is opened, and the solar cell module 10a in which the solar cell 16 is
adhered to the sunroof curved glass 12a, namely, the solar cell module 10a for a
vehicle sunroof is separated and discharged from the bottom plate 20 of the laminator,
namely, from the module mounting plate 22, so that the manufacturing process of the
solar cell module 10a for a vehicle sunroof is finished according to the present

invention.

Industrial Applicability
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In the method for manufacturing a solar cell module for a sunroof of a vehicle
according to the present invention, a solar cell is cut into multiple pieces so that it can
be closely adhered to a curved glasses of a sunroof which is generally installed at an
intermediate portion of a vehicle roof so as to provide a driver with an air circulation
effect in the interior of a vehicle and a fresh driving feeling with its open environment.
A solar cell module for a sunroof is manufactured based on a high temperature and
vacuum compression work using a laminator as an EVA film adhering unit. So, it is
possible to easily perform a laminating work for adhering a sunroof curved glass and a
solar cell as compared to a conventional art in which it is not easy to perform the above
work.

As the present invention may be embodied in several forms without departing from
the spirit or essential characteristics thereof, it should also be understood that the
above-described examples are not limited by any of the details of the foregoing de-
scription, unless otherwise specified, but rather should be construed broadly within its
spirit and scope as defined in the appended claims, and therefore all changes and modi-
fications that fall within the meets and bounds of the claims, or equivalences of such

meets and bounds are therefore intended to be embraced by the appended claims.
Sequence Listing

solar, cell, module, vehicle, sunroof
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Claims

In a method for adhering a solar cell module to a vehicle sunroof using a
laminator, a method for manufacturing a solar cell module for a vehicle sunroof,
comprising:

a step in which a curvature area of a sunroof curved glass is computed for a full
contact of a solar cell to the sunroof curved glass;

a step in which the solar cell is cut into multiple pieces so that the solar cell is
closely contacted with the sunroof curved glass based on a computed curvature
area of the sunroof curved glass;

a step in which a solar cell module is arranged in a sequence of a sunroof curved
glass, a lower EVA film, a solar cell, an upper EVA film, and a backseat
including the cut solar cell;

a step in which the arranged solar cell module is mounted so that the sunroof
curved glass is positioned on a bottom plate of the laminator;

a step in which an upper chamber(cover) of the laminator is closed and operates,
and the upper and lower EVA films are melted based on an electric heating
operation of the bottom plate contacting with the sunroof curved glass; and

a step in which the solar cell module is adhered using the upper and lower EVA
films which melt as the solar cell module is pressurized by means of the
compressed air supplied from the upper chamber of the laminator.

The method of claim 1, further comprising a step in which the foams generated at
the solar cell module by sucking the inner air of the laminator using a vacuum
pump after the upper and lower EVA films are melted by heating a solar cell
module, which is arranged in a sequence of a sunroof curved glass, a lower EVA
film, a solar cell, an upper EVA film, and a backseat, based on an electric heating
operation of the bottom plate of the laminator.

The method of claim 1, further comprising a step in which the heat of the cooper
plate is heated using a cooling water so that the inner temperature of the
laminator can decrease after the solar cell module is adhered.

The method of claim 1, wherein said bottom plate of the laminator is formed as a
module mounting plate contacting with a sunroof curved glass among the solar
cell module to be mounted and a support bottom plate supporting the module
mounting plate are integrally formed, and said module mounting plate has the
same curvature as the sunroof curved glass so that it can closet contact when the
sunroof curved glass is mounted.

The method of claim 4, wherein said module mounting plate is made of a copper

plate material, and said support bottom plate is made of a copper plate or an
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aluminum material which is the same as the module mounting plate for properly
transferring heat to the module mounting plate.

The method of claim 1, wherein said bottom plate of the laminator is formed as a
module mounting plate contacting with a sunroof curved glass among the solar
cell module to be mounted and a support bottom plate supporting the module
mounting plate are integrally formed, and said module mounting plate is made in
a channel shaped frame structure of a copper material same as the support bottom
plate, and a powder of a phosphorus bronze and an aluminum is inputted into the
interior of the frame, and the inputted phosphorous bronze and aluminum
powders are heated using the heat from the support bottom plate and are
pressurized on the sunroof curved glass for thereby obtaining the same curvature
as the sunroof curved glass.

The method of claim 6, wherein said phosphorous bronze and aluminum
powders are made with 250 mesh sizes for an efficient heat transfer from the
support bottom plate and module mounting plate, and said support bottom plate
is hated to 160°C through 170°C for 0.5 through 1 hour so that an inner
temperature of the frame of the module mounting plate becomes a temperature of
150°C at which an adhering(laminating) work of the solar cell module including
the sunroof curved glass is performed for thereby performing a molding
operation with the same curvature as the sunroof curved glass.

The method of claim 1, wherein said bottom plate of the laminator is formed as a
module mounting plate contacting with a sunroof curved glass among the solar
cell module to be mounted and a support bottom plate supporting the module
mounting plate are integrally formed, and said module mounting plate is made in
a channel shaped frame structure of a copper material same as the support bottom
plate, and a powder mixed with a white silica powder and a plaster powder and
water are inputted into the interior of the frame and are mixed and hardened and
molded in a state that the sunroof curved glass is mounted for thereby obtaining
the same curvature as the sunroof curved glass.

The method of claim 8, wherein said white silica powder and plaster powder are
mixed at a ratio of 5:5 or 6:4 depending on a particle size of the white silica
powder, and in case of a mixing ratio of 5:5, the particle size of the white silica
powder is 16 through 20 mesh, and in case of a mixing ratio of 6:4, the particle
size of a white silica powder is 30 through 60 mesh, and said support bottom
plate is hated to 180°C through 190°C for 1 through 1.5 hour so that an inner
temperature of the frame of the module mounting plate becomes a temperature of
150°C at which an adhering(laminating) work of the solar cell module including

the sunroof curved glass is performed for thereby performing a molding
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operation with the same curvature as the sunroof curved glass.

The method of claim 2, wherein said lower EVA film is formed of two sheets of
films as compared to the upper EVA film contacting with the backseat, and the
EVA film melted based on an electric heating operation of the bottom plate of
the laminator is inputted into a gap between the solar cells mounted on the
sunroof curved glass and fills the gap, and the foam layers formed at the solar
cell module are fully removed based on the vacuum de-foam operation of the

laminator using the vacuum pump.
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[Fig. 1]
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[Fig. 2]
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[Fig. 4]
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