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(54) Solar cell module and method for manufacturing thereof

(57) A solar cell module and a method of manufac-
turing the solar cell module. The method includes forming
a conductive bump (220) on a conductive pad (210)
formed on one surface of a solar cell (200), forming a
circuit pattern (120) on one surface of a transparent sub-
strate (100), in which the circuit pattern (120) corre-
sponds to a position of the conductive bump (220), ad-

hering the solar cell (200) to the transparent substrate
(100) in such a way that the conductive bump (220) is in
direct contact with the circuit pattern (120), and forming
a protective resin layer on one surface of the transparent
substrate in such a way that the solar cell is covered. By
using the above steps, a thinner solar cell module can
be implemented while improving the manufacturing effi-
ciency.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of Korean
Patent Application No. 10-2009-0128298, filed with the
Korean Intellectual Property Office on December 21,
2009, the disclosure of which is incorporated herein by
reference in its entirety.

BACKGROUND

1. Technical Field

[0002] The present invention is related to a solar cell
module and a method of manufacturing the same.

2. Description of the Related Art

[0003] A solar cell is an electronic component that can
convert the sunlight to electricity by using a P-type sem-
iconductor and an N-type semiconductor. The solar cell
is manufactured as a solar cell module and used as a
secondary power source for mobile-electronic devices.
[0004] A solar cell module can include a light-perme-
ating glass substrate, a solar cell and a circuit board,
which provides electrical connection to the solar cell. The
solar cell module is manufactured by mounting the solar
cell on the circuit board, wire-bonding the solar cell to the
circuit board, and then molding a transparent resin over
the solar cell.
[0005] With the recent trends toward smaller mobile
electronic devices, however, it may be difficult to manu-
facture a thinner solar cell module and save the manu-
facturing cost by using the above manufacturing method.

SUMMARY

[0006] The present invention provides a thinner solar
cell module and a method of manufacturing the solar cell
module that simplifies the manufacturing process.
[0007] An aspect of the present invention provides a
method of manufacturing a solar cell module. The meth-
od in accordance with an embodiment of the present in-
vention can include forming a conductive bump on a con-
ductive pad formed on one surface of a solar cell, forming
a circuit pattern on one surface of a transparent substrate,
in which the circuit pattern corresponds to a position of
the conductive bump, adhering the solar cell to the trans-
parent substrate in such a way that the conductive bump
is in direct contact with the circuit pattern, and forming a
protective resin layer on the one surface of the transpar-
ent substrate in such a way that the solar cell is covered.
[0008] In the adhering of the solar cell to the transpar-
ent substrate, the solar cell and the transparent substrate
can be separated from each other such that an air layer
is formed between the solar cell and the transparent sub-
strate.

[0009] The method can further include, between the
forming of the circuit pattern and the adhering of the solar
cell to the transparent substrate, forming a junction layer
on the one surface of the transparent substrate.
[0010] The junction layer can be formed on a position
corresponding to positions of both sides of the bump.
The bump can be provided as a plurality of bumps, and
the plurality of bumps can be formed on the one surface
of the solar cell and separated from one another.
[0011] The junction layer can be formed and extended
on both sides of the bump so as to prevent the protective
resin layer from entering through the plurality of bumps.
[0012] The junction layer can include thermosetting
resin, and the adhering of the solar cell to the transparent
substrate can include heating the junction layer and
pressing the solar cell toward the transparent substrate.
[0013] The method can further include, before the
forming of the circuit pattern, forming an antireflection
layer on the one surface of the transparent substrate.
The other surface of the transparent substrate can be
formed in a convexly curved shape such that light is con-
verged toward the solar cell.
[0014] Another aspect of the present invention pro-
vides a method of manufacturing a solar cell module. The
method in accordance with an embodiment of the present
invention can include forming a circuit pattern on one
surface of a transparent substrate, forming a conductive
bump on the circuit pattern, adhering the transparent sub-
strate to a solar cell in such a way that the conductive
bump is in direct contact with a conductive pad formed
on one surface of the solar cell and forming a protective
resin layer on the one surface of the transparent substrate
in such a way that the solar cell is covered.
[0015] In the adhering of the transparent substrate to
the solar cell, the solar cell and the transparent substrate
can be separated from each other such that an air layer
is formed between the solar cell and the transparent sub-
strate.
[0016] The method can further include, before the ad-
hering of the transparent substrate to the solar cell, form-
ing a junction layer on the one surface of the solar cell.
[0017] The junction layer can include thermosetting
resin, and the adhering of the transparent substrate to
the solar cell can include heating the junction layer and
pressing the solar cell toward the transparent substrate.
[0018] The method can further include, before the
forming of the circuit pattern, forming an antireflection
layer on the one surface of the transparent substrate.
[0019] The other surface of the transparent substrate
can be formed in a convexly curved shape such that light
is converged toward the solar cell.
[0020] Still another aspect of the present invention pro-
vides a solar cell module. The solar cell module in ac-
cordance with an embodiment of the present invention
can include a transparent substrate, through which light
permeates, a circuit pattern, which is formed on one sur-
face of the transparent substrate, a solar cell, which gen-
erates electricity by receiving the light, a conductive pad,
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which is formed on one surface of the solar cell, a con-
ductive bump, which is interposed between the circuit
pattern and the conductive pad, and a protective resin
layer, which covers the other surface of the solar cell.
[0021] The solar cell and the transparent substrate can
be separated from each other such that an air layer is
formed between the solar cell and the transparent sub-
strate.
[0022] The solar cell module can further include a junc-
tion layer, which is interposed between the solar cell and
the transparent substrate. The junction layer can be
formed on a position corresponding to positions of both
sides of the bump.
[0023] The bump can be provided as a plurality of
bumps, and the plurality of bumps can be separated from
one another. The junction layer can be formed and ex-
tended on both sides of the bump so as to prevent the
protective resin layer from entering through the plurality
of bumps.
[0024] The solar cell module can further include an
antireflection layer, which is formed on the one surface
of the transparent substrate.
[0025] The other surface of the transparent substrate
can be formed in a convexly curved shape such that the
light is converged toward the solar cell.
[0026] Additional aspects and advantages of the
present invention will be set forth in part in the description
which follows, and in part will be obvious from the de-
scription, or may be learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

Figure 1 is a flow diagram illustrating a method of
manufacturing a solar cell module in accordance with
an embodiment of the present invention.
Figures 2 to 8 are cross-sectional views illustrating
a method of manufacturing a solar cell module in
accordance with an embodiment of the present in-
vention.
Figure 9 is a cross-sectional view illustrating a mod-
ification of a solar cell module in accordance with an
embodiment of the present invention.

DETAILED DESCRIPTION

[0028] The features and advantages of this invention
will become apparent through the below drawings and
description.
[0029] A solar cell module and a method of manufac-
turing the solar cell module according to a certain em-
bodiment of the present invention will be described below
in more detail with reference to the accompanying draw-
ings. Those components that are the same or are in cor-
respondence are rendered the same reference numeral
regardless of the figure number, and redundant descrip-
tions are omitted.

[0030] Figure 1 is a flow diagram illustrating a method
of manufacturing a solar cell module 1000 in accordance
with an embodiment of the present invention, and Figures
2 to 8 are cross-sectional views illustrating a method of
manufacturing the solar cell module 1000 in accordance
with an embodiment of the present invention.
[0031] As illustrated in Figures 1 to 9, the method of
manufacturing the solar cell module 1000 in accordance
with an embodiment of the present invention can include
forming a conductive bump 220 on a conductive pad 210
formed on one surface of a solar cell 200 (S100), forming
an antireflection layer 110 on one surface of a transparent
substrate 100 (S200), forming a circuit pattern 120 cor-
responding to the position of the conductive bump 220
on the one surface of the transparent substrate 100
(S300), forming a junction layer 130 on the one surface
of the transparent substrate 100 (S400), adhering the
solar cell 200 to the transparent substrate 100 in such a
way that the conductive bump 220 is in direct contact
with the circuit pattern 120 (S500) and forming a protec-
tive resin layer 400 on the one surface of the transparent
substrate 100 in such a way that the solar cell 200 is
covered (S600). By using the above steps, a thinner solar
cell module 1000 can be implemented while improving
the manufacturing efficiency.
[0032] First, as illustrated in Figure 2, the conductive
bump 220 can be formed on the conductive pad 210
formed on one surface of the solar cell 200 (S100). The
solar cell 200 can refer to an electronic component that
can receive the sunlight and convert the sunlight to elec-
trical energy.
[0033] The solar cell 200 can have the conductive pad
210 formed on one surface thereof in order to transfer
the electricity, which is generated by receiving the sun-
light, to the outside. The solar cell 200 can be formed in
the shape of, for example, a rectangular cuboid, and the
conductive pad 210 can be formed on both sides of one
surface of the solar cell 200.
[0034] The conductive bump 220 can be formed on
the conductive pad 210 and provide electrical connection
to the solar cell 200. The conductive bump 220 can be
made of a conductive paste, which can be ejected to the
conductive pad 210 to form the conductive bump 220.
[0035] The conductive bump 220 can be cured through
a heating process. In this step, it is possible that the con-
ductive bump 220 has been discharged on the conduc-
tive pad 210 before the bump 220 is cured. The bump
220 can be provided as a plurality of bumps 220 that are
separated from one another.
[0036] Next, as illustrated in Figure 3, the antireflection
layer 110 can be formed on one surface of the transparent
substrate 100 (S200). The transparent substrate 100 can
be made of a light-permeating material, for example,
glass or light-permeable resin.
[0037] The antireflection layer 110 can be formed by
antireflection coating one surface of the transparent sub-
strate 100. The permeability of the transparent substrate
100 having the antireflection layer 110 formed thereon
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can be improved, thus improving the efficiency of the
solar cell module 1000.
[0038] Next, as illustrated in Figure 4, the circuit pattern
120 can be formed on the one surface of the transparent
substrate 100 in such a way that the circuit pattern 120
can correspond to the position of the bump 220 (S300).
Since the circuit pattern 120 is in direct contact with the
bump 220 in a step to be described later, the solar cell
200 can be electrically connected to the outside.
[0039] A plurality of solar cells 200 can be coupled to
a single transparent substrate 100, and the circuit pattern
120 can be formed to correspond to the position of each
bump 220 of the solar cells 200. For the circuit pattern
120, a layer made of a conductive metal with a certain
pattern can be formed on the transparent substrate 100.
[0040] It shall be evident that the forming of the con-
ductive bump 220 (S100), the forming of the antireflection
layer 110 (S200) and the forming of the circuit pattern
120 (S300) can be performed individually and that the
above steps can be performed regardless of the order.
[0041] Next, as illustrated in Figure 5, the junction layer
130 can be formed on the one surface of the transparent
substrate 100 (S400). In the following process (S500),
which will be described later, the upper end and lower
end of the junction layer 130 can be adhered to one sur-
face of the solar cell 200 and one surface of the trans-
parent substrate 100, respectively, thus providing an ad-
hesive strength between them.
[0042] Through the adhering process (S500), the junc-
tion layer 130 is formed in the shape of walls that stand
on both sides of the bump 220. For this, the junction layer
130 can be formed on the transparent substrate 100 cor-
responding to the positions of the both sides of the bump
220. The plurality of solar cells 200 can be adhered to a
single transparent substrate 100, and the junction layer
130 can be formed to correspond to the position of each
bump 220.
[0043] The plurality of bumps 220 can be formed in a
row, and the junction layer 130 can be extended in a
direction in which the plurality of bumps 220 are formed,
like the walls formed on both sides of the bump 220.
Therefore, the bumps 220 can be housed in a groove
that is formed between two junction layers 130.
[0044] The junction layer 130 can be sufficiently thick
enough to separate the transparent substrate 100 from
the solar cell 200 so that an air layer can be formed be-
tween the transparent substrate 100 and the solar cell
200 to improve the permeability.
[0045] The junction layer 130 can be made of thermo-
setting resin. In the adhering process (S500), which will
be described later, the junction layer 130 can have an
adhesive strength by heating and cured by cooling.
[0046] Next, as illustrated in Figure 6, the solar cell 200
can be adhered to the transparent substrate 100 in such
a way that the bump 220 is in direct contact with the circuit
pattern 120 (S500).
[0047] For adhesion, the solar cell 200 can be dis-
posed in accordance with the position of the junction layer

130. Then, the solar cell 200 can be pressed toward the
transparent substrate 100 while heating the other surface
of the solar cell 200 to heat the bump 220 and the junction
layer 130.
[0048] An adhesive strength can be provided between
the solar cell 200 and the transparent substrate 100 by
the heated and pressed bump 220 and junction layer
130. By adjusting the force of pressing, an air layer having
a proper thickness can be formed between the solar cell
200 and the transparent substrate 100.
[0049] As illustrated in Figure 7, an adhered structure
can be formed between the solar cell 200 and the trans-
parent substrate 100 by cooling the bump 222 and the
junction layer 130.
[0050] Next, as illustrated in Figure 8, the protective
resin layer 400 can be formed on the one surface of the
transparent substrate 100 in such a way that the solar
cell 200 is covered (S600). The protective resin layer 400
can be made of a material including thermosetting resin.
The protective resin layer 400 can be coated and cured
on the solar cell 200, which is adhered to one surface of
the transparent substrate 100, so as to cover the solar
cell 200.
[0051] Since, as described above, the junction layer
130 is extended lengthwise along both sides of the bump
222, protective resin can be prevented from being inter-
posed between one surface of the solar cell 200 and one
surface of the transparent substrate 100 during the coat-
ing and curing processes of the protective resin layer 400.
[0052] Since the method of manufacturing the solar
cell module 1000 in accordance with the present embod-
iment uses a coupling structure of the bump 222 and the
junction layer 130, a complex process for forming elec-
trical connection with the solar cell 200 can be omitted,
thus simplifying the manufacturing process. Moreover,
since the electrical connection structure, which has been
an obstacle in making the solar cell module 1000 thinner,
of the solar cell 200 is simplified, a thinner solar cell mod-
ule 1000 can be implemented.
[0053] Figure 9 is a cross-sectional view illustrating a
modification of the solar cell module 1000 in accordance
with an embodiment of the present invention. As illustrat-
ed in Figure 9, the other surface of the transparent sub-
strate 100 can be formed in a convexly curved shape
such that the sunlight can be converged toward the solar
cell 200.
[0054] In effect, the structure of the transparent sub-
strate 100 shown in Figure 9 can employ a smaller solar
cell 200 by reducing the sunlight-permeating range, and
thus can provide a much thinner solar cell module 1000.
[0055] A convexly curved portion 102 of the transpar-
ent substrate 100 can function as a convex lens. Here,
the convexly curved portion 102 can be formed to corre-
spond to the position of each solar cell 200.
[0056] It shall be evident that the transparent substrate
100 shown in Figure 9 can be convexly formed by
processing the other surface or by injecting transparent
resin into a mold that is shaped like the one shown in
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Figure 9.
[0057] Although the present embodiment describes an
example of forming the junction layer 130 on one surface
of the transparent substrate 100 and the bump 222 on
one surface of the solar cell 200, it shall be evident that
the reverse is also possible. That is, the circuit pattern
120 can be formed on one surface of the transparent
substrate 100; the conductive bump 220 can be formed
on the circuit pattern 120 to correspond to the position
of the bump 220 of the solar cell 200; the junction layer
130 can be formed on both sides of the conductive pad
210, which is formed on one surface of the solar cell 200;
and the conductive bump 220 and the junction layer 130
can be heated and pressed so that the conductive bump
220 makes direct contact with the conductive pad 210.
Then, after the solar cell 200 and the transparent sub-
strate 100 is adhered to each other, the protective resin
layer 400 can be formed on one surface of the transparent
substrate 100 so as to cover the solar cell 200.
[0058] In this case also, the antireflection layer 110
can also be formed on one surface of the transparent
substrate 100 before the circuit pattern 120 is formed.
[0059] While the spirit of the present invention has
been described in detail with reference to a particular
embodiment, the embodiment is for illustrative purposes
only and shall not limit the present invention. It is to be
appreciated that those skilled in the art can change or
modify the embodiment without departing from the scope
and spirit of the present invention.

Claims

1. A method of manufacturing a solar cell module, the
method comprising:

forming a conductive bump on a conductive pad
formed on one surface of a solar cell;
forming a circuit pattern on one surface of a
transparent substrate, the circuit pattern corre-
sponding to a position of the conductive bump;
adhering the solar cell to the transparent sub-
strate in such a way that the conductive bump
is in direct contact with the circuit pattern; and
forming a protective resin layer on the one sur-
face of the transparent substrate in such a way
that the solar cell is covered.

2. The method of claim 1, wherein, in the adhering of
the solar cell to the transparent substrate, the solar
cell and the transparent substrate are separated
from each other such that an air layer is formed be-
tween the solar cell and the transparent substrate.

3. The method of claim 1, further comprising, between
the forming of the circuit pattern and the adhering of
the solar cell to the transparent substrate, forming a
junction layer on the one surface of the transparent

substrate.

4. The method of claim 3, wherein the junction layer is
formed on a position corresponding to positions of
both sides of the bump.

5. The method of claim 4, wherein the bump is provided
as a plurality of bumps, and the plurality of bumps
are formed on the one surface of the solar cell and
separated from one another.

6. The method of claim 5, wherein the junction layer is
formed and extended on both sides of the bump so
as to prevent the protective resin layer from entering
through the plurality of bumps.

7. The method of claim 3, wherein the junction layer
comprises thermosetting resin, and the adhering of
the solar cell to the transparent substrate comprises:

heating the junction layer; and
pressing the solar cell toward the transparent
substrate.

8. The method of claim 1, further comprising, before
the forming of the circuit pattern, forming an antire-
flection layer on the one surface of the transparent
substrate.

9. The method of claim 1, wherein the other surface of
the transparent substrate is formed in a convexly
curved shape such that light is converged toward the
solar cell.

10. A method of manufacturing a solar cell module, the
method comprising:

forming a circuit pattern on one surface of a
transparent substrate;
forming a conductive bump on the circuit pattern;
adhering the transparent substrate to a solar cell
in such a way that the conductive bump is in
direct contact with a conductive pad formed on
one surface of the solar cell; and
forming a protective resin layer on the one sur-
face of the transparent substrate in such a way
that the solar cell is covered.

11. The method of claim 10, wherein, in the adhering of
the transparent substrate to the solar cell, the solar
cell and the transparent substrate are separated
from each other such that an air layer is formed be-
tween the solar cell and the transparent substrate.

12. The method of claim 10, further comprising, before
the adhering of the transparent substrate to the solar
cell, forming a junction layer on the one surface of
the solar cell.
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13. The method of claim 12, wherein the junction layer
comprises thermosetting resin, and the adhering of
the transparent substrate to the solar cell comprises:

heating the junction layer; and
pressing the solar cell toward the transparent
substrate.

14. The method of claim 10, further comprising, before
the forming of the circuit pattern, forming an antire-
flection layer on the one surface of the transparent
substrate.

15. The method of claim 10, wherein the other surface
of the transparent substrate is formed in a convexly
curved shape such that light is converged toward the
solar cell.

16. A solar cell module comprising:

a transparent substrate through which light per-
meates;
a circuit pattern formed on one surface of the
transparent substrate;
a solar cell configured to generate electricity by
receiving the light;
a conductive pad formed on one surface of the
solar cell;
a conductive bump interposed between the cir-
cuit pattern and the conductive pad; and
a protective resin layer covering the other sur-
face of the solar cell.

17. The solar cell module of claim 16, wherein the solar
cell and the transparent substrate are separated
from each other such that an air layer is formed be-
tween the solar cell and the transparent substrate.

18. The solar cell module of claim 17, further comprising
a junction layer interposed between the solar cell
and the transparent substrate.

19. The solar cell module of claim 18, wherein the junc-
tion layer is formed on a position corresponding to
positions of both sides of the bump.

20. The solar cell module of claim 19, wherein the bump
is provided as a plurality of bumps, and the plurality
of bumps are separated from one another.

21. The solar cell module of claim 20, wherein the junc-
tion layer is formed and extended on both sides of
the bump so as to prevent the protective resin layer
from entering through the plurality of bumps.

22. The solar cell module of claim 16, further comprising
an antireflection layer formed on the one surface of
the transparent substrate.

23. The method of claim 16, wherein the other surface
of the transparent substrate is formed in a convexly
curved shape such that the light is converged toward
the solar cell.
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