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(54) SOLAR CELL MODULE AND METHOD FOR MANUFACTURING THE SAME

(57) An ultrahigh durability solar cell module that can
be used semi-permanently, with an ultrahigh durability
transparent substrate, solar cell element and filler,
wherein the solar cell element and a liquid substance or
a gel obtained by reacting the liquid substance as the
filler, are sealed by a fast sealed structure comprising a
high durability crosslinking reactive adhesive provided

between a glass panel and back side protective sub-
strate, and a hot-melt adhesive. The module is produced
by placing the sealing compound, solar cell element and
liquid substance on the glass panel and finally laying the
back side protective substrate to form a provisional lam-
inated body, and then compression bonding the provi-
sional laminated body at room temperature in a vacuum
for sealing.
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Description

Technical Field

[0001] The present invention relates to a solar cell
module obtained by laminating a transparent substrate
and a back side protective substrate with a solar cell el-
ement (photoelectric conversion element) between them
via a filler, as well as to a process for its production.

Background Art

[0002] High conversion efficiency, high durability and
low cost have been desired for solar cells in recent years.
The conversion efficiency depends on the element char-
acteristics of the solar cell, but the actual performance
largely depends on the durability of the solar cell module.
There is in fact a demand for solar cell modules that can
be used semi-permanently while maintaining their initial
high conversion efficiency. Solar cell elements such as
plate crystal elements, spherical crystal elements and
thin-film elements undergo some changes in properties
under solar irradiation, but fundamentally they are stable
members composed of inorganic materials. The present
inventors therefore focused on the durability of materials
used to form modules from such elements.
[0003] The fillers widely used in large-area solar cell
modules are mainly ethylene/vinyl acetate copolymer
(hereinafter referred to as "EVA") resin sheets. When
used, the cut EVA sheet is situated between the sub-
strates together with the element and, after hot fusion in
a vacuum, it is compression bonded and then subjected
to further heat treatment for crosslinking reaction. As a
result, many problems have been noted including slowed
production speed due to the vacuum heat treatment, gen-
eration of corrosive gas during the heat treatment, and
the need for removal of resin that seeps from the edges
and moisture-proof treatment of the edges. The details
regarding modules are described in "Solar Photovoltaic
Power Generation" (Hamakawa, Y. ed., CMC Publishing)
and will not be discussed here.
[0004] Prior art similar to the invention will now be de-
scribed. Potting is a method in which a silicone-based
liquid substance is cast into a concave box and gelled,
and a plate crystal element is packed into it. Another
method involves laminating a plate crystal element be-
tween small substrates via a silicone-based liquid sub-
stance, and then gelling the substance and removing the
excess seeping gel. However, these methods have not
been applicable for large-area modules. Other methods
exist in which a solar cell element is attached to a glass
panel and gaps and injection holes are provided to anchor
the opposing substrates with double-sided adhesive
tape, after which an acrylic liquid substance is cast into
the injection holes, but such methods are associated with
problems such as residue of air bubbles, protruding lead
wires that must be processed, and insufficient long-term
durability.

[0005] Patent document 1 (Japanese Unexamined
Patent Publication No. 2003-101058) proposes a module
comprising a liquid substance encapsulated as a bag for
easy recycling. This has a packed structure wherein the
base material is sealed by thermocompression bonding
without special provision of a sealing compound. With
this manner of sealing, however, bonding with lead wires
is not sufficient, liquid leakage tends to occur more easily,
and durability is also a problem. In addition, the liquid
substance wraps around during thermocompression
bonding, making it difficult to produce a module without
gas bubbles.
[0006] Patent document 2 (Japanese Unexamined
Patent Publication No. 2005-101033) proposes encap-
sulating a liquid substance as a filler between plastic sub-
strates, in order to prevent breakage of interconnectors.
However, sealing of the outer peripheral sections, which
are most essential for durability, is not specifically dis-
cussed and only welding (thermocompression bonding)
or adhesives are mentioned. In addition, it nowhere dis-
cusses a method for gas bubble-free lamination and
processing of protruding lead wires, which are essential
when using liquid substances as fillers. Only liquid sub-
stances such as liquid paraffins and silicone oils, how-
ever, are given as examples of fillers.
[0007] Patent document 3 (Japanese Unexamined
Patent Publication HEI No. 8-88388) proposes a process
for production of a module obtained by laminating an in-
dividual film such as EVA as a filler between film sub-
strates and then coating the outer periphery with a hot-
melt adhesive and thermocompression bonding the lam-
inate for sealing, for the purpose of obtaining a simple
module without an aluminum frame. However, this em-
ploys a complex two-stage process involving separate
thermocompression bonding of the filler and sealing com-
pound, and it has been difficult to accomplish lamination
without gas bubbles by such simple thermocompression
bonding of the outer periphery.
[0008] The methods proposed in Patent documents 1,
2 and 3 assume the use of plastic plates as substrates,
and thus differ from the present invention which is con-
cerned with ultrahigh durability. It is also difficult, using
these prior art methods, to accomplish lamination of fillers
in a gas bubble-free state, which is necessary for elec-
trical components. In addition, it is difficult to obtain high
durability modules that can be used for prolonged periods
in outdoor environments.
[0009] In conventional large-area modules, multiple
plate crystal elements (thickness: about 0.05-0.3 mm)
are connected by interconnectors to form a module via
EVA, in order to increase the generation efficiency to
between several tens and several 100 W. The molecular
structure of EVA is a hydrocarbon-based polymer with
ester bonds (hydrophilic functional groups), and improve-
ments have been achieved by addition of ultraviolet ab-
sorbers, antioxidants and the like, but nevertheless, pro-
longed sun exposure for periods of about 20 years caus-
es deterioration of the resin including peeling, whitening
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and yellowing, and hence reduced transmittance of sun-
light rays which results in lower generation efficiency
year-by-year. Also, thin-film elements are formed directly
on glass panels for the most part, and they are signifi-
cantly affected by moisture, making it problematic to use
EVA as a filler. The use of polyvinyl butyral has also been
investigated, but it has proven to have the same problems
of durability as EVA.

Disclosure of the Invention

[0010] The present inventors therefore, considering
that solar cell modules are used under harsh conditions,
being fully irradiated with sunlight for very long periods
in an outdoor environment, examined them with the pre-
condition of using a material that is resistant to deterio-
ration and capable of semi-permanent use. As a result,
we discovered a method of using a liquid substance as
the filler or as the starting substance therefor and carrying
out high-speed lamination at room temperature, and de-
veloped an innovative solar cell module capable of semi-
permanent use and a process for its production.
[0011] In other words, the present invention provides
an ultrahigh durable solar cell module that can be used
outdoors semi-permanently while maintaining high con-
version efficiency which is important for a solar cell, as
well as a process that allows it to be produced at low cost.
[0012] In order to solve the problems mentioned
above, the invention encompasses the following aspects.

1. A solar cell module having a photoelectric conver-
sion thin-film element or crystal element situated be-
tween a transparent substrate and a back side pro-
tective substrate, with a filler situated surrounding
the element and the outer periphery sealed with a
sealing compound, the solar cell module being char-
acterized in that the transparent substrate is a glass
panel, the filler is a silicone-based liquid substance,
fluorine oil or silicone gel, the sealing compound is
composed of a crosslinking reactive adhesive, both
substrates are adhesively anchored in contact with
the outer periphery of the filler, the sections of the
lead wires that protrude from the element, which pen-
etrate the sealing compound on the outer periphery,
are bonded with the sealing compound and are ad-
hesively anchored between both substrates, and the
filler and element are sealed between both sub-
strates together with the sealing compound.
2. A solar cell module according to 1 above, wherein
the crosslinking reactive adhesive is a silicone-
based resin adhesive.
3. A solar cell module according to 1 or 2 above,
wherein an isobutylene-based resin bonding agent
is formed at the outer periphery between the sub-
strates in such a manner that it contacts the
crosslinking reactive adhesive.
4. A process for production of a solar cell module
according to 1 above, the process being character-

ized in that a photoelectric conversion thin-film el-
ement or crystal element is situated on either a glass
panel or a back side protective substrate, a crosslink-
ing reactive adhesive is situated as a sealing com-
pound at the outer periphery sections of the lead
wires extending from the outer periphery of the sub-
strate and the element, a silicone-based liquid sub-
stance or fluorine oil is situated as a filler, another
glass panel or back side protective substrate is lam-
inated thereover, the filler and element are pressure
laminated between both substrates in a vacuum
state together with the crosslinking reactive adhe-
sive situated around their outer periphery, to form a
laminated body, and then the crosslinking reactive
adhesive is crosslinked.
5. A process for production of a solar cell module
according to 4 above, wherein the laminated body
is formed by pressure lamination after placing an iso-
butylene-based resin bonding agent adjacent to the
crosslinking reactive adhesive, to additionally form
an isobutylene-based resin bonding agent layer be-
tween the substrates.
6. A process for production of a solar cell module
according to 4 or 5 above, wherein after lamination
a silicone-based liquid substance is reacted to form
a silicone gel.
7. A solar cell module having a photoelectric conver-
sion crystal element situated between a transparent
substrate and a back side protective substrate, with
a filler situated surrounding the element and the out-
er periphery sealed with a sealing compound, the
solar cell module being characterized in that the
transparent substrate is a glass panel, the filler is a
silicone gel, the sealing compound is composed of
an isobutylene-based resin bonding agent, both sub-
strates are adhesively anchored in contact with the
outer periphery of the filler, the sections of the lead
wires that protrude from the element, which pene-
trate the sealing compound on the outer periphery,
are bonded with the sealing compound and are ad-
hesively anchored between both substrates, and the
filler and element are sealed between both sub-
strates together with the sealing compound.
8. A process for production of a solar cell module
according to 7 above, the process being character-
ized in that a crystal element is situated on either a
glass panel or a back side protective substrate, an
isobutylene-based resin bonding agent is situated
as a sealing compound at the outer periphery sec-
tions of the lead wires extending from the outer pe-
riphery of the substrate and the element, a silicone-
based liquid substance is situated as a filler, another
glass panel or back side protective substrate is lam-
inated thereover, the filler and element are pressure
laminated between both substrates in a vacuum
state together with the isobutylene-based resin
bonding agent around their outer periphery, to form
a laminated body, and then the silicone-based liquid
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substance is reacted to form a silicone gel.
9. A solar cell module having a photoelectric conver-
sion thin-film element situated between a transpar-
ent substrate and a back side protective substrate,
with a filler situated surrounding the element and the
outer periphery sealed with a sealing compound, the
solar cell module being characterized in that the
transparent substrate is a glass panel, the filler is a
silicone gel, the sealing compound is composed of
an isobutylene-based resin bonding agent, both sub-
strates are adhesively anchored in contact with the
outer periphery of the filler, the sections of the lead
wires that protrude from the element, which pene-
trate the sealing compound on the outer periphery,
are bonded with the sealing compound and adhe-
sively anchored between both substrates, and the
filler and element are sealed between both sub-
strates together with the sealing compound.
10. A process for production of a solar cell module
according to 9 above, the process being character-
ized in that an isobutylene-based resin bonding
agent is situated as a sealing compound at the outer
periphery sections of the lead wires extending from
the outer periphery of a glass panel on which a pho-
toelectric conversion thin-film element is formed, and
the element, while a silicone-based liquid substance
is situated as a filler, a back side protective substrate
is laminated thereover, the filler and element are
pressure laminated between both substrates in a
vacuum state together with the isobutylene-based
resin bonding agent around their outer periphery, to
form a laminated body, and then the silicone-based
liquid substance is reacted to form a silicone gel.

[0013] According to the invention it is possible to pro-
vide an ultrahigh durable solar cell module that has high
conversion efficiency and can be used outdoors semi-
permanently.

Brief Description of the Drawings

[0014]

Fig. 1 is a cross-sectional view showing an example
of the laminated structure and the protruding section
of a lead wire, in a solar cell module according to the
invention.
Fig. 2 is a cross-sectional view showing another ex-
ample of the laminated structure in a solar cell mod-
ule according to the invention.
Fig. 3 is a cross-sectional view showing another ex-
ample of the laminated structure in a solar cell mod-
ule according to the invention.
Fig. 4 is a cross-sectional view showing another ex-
ample of the laminated structure in a solar cell mod-
ule according to the invention.
Fig. 5 is a cross-sectional view showing another ex-
ample of the laminated structure in a solar cell mod-

ule according to the invention.
Fig. 6 is a cross-sectional view showing another ex-
ample of the laminated structure in a solar cell mod-
ule according to the invention.
Fig. 7 is a cross-sectional view showing another ex-
ample of the protruding section of a lead wire, in a
solar cell module according to the invention.
Fig. 8 is a cross-sectional view showing another ex-
ample of the protruding section of a lead wire, in a
solar cell module according to the invention.

Best Mode for Carrying Out the Invention

[0015] The present inventors recognized that in order
to obtain an ultrahigh durability solar cell module it is es-
sential for at least the transparent substrate, solar cell
element and filler to be made of semi-permanent mate-
rials. A glass panel is a stable transparent substrate. Be-
cause the plate crystal element and thin-film element are
made of inorganic materials, the solar cell element of the
invention can be utilized for prolonged periods, although
some differences will exist between individual elements.
As a result of further basic research on fillers, the present
inventors have discovered a method for gas bubble-free
sealing of ultrahigh durable liquid substances (for exam-
ple, silicone oil or silicone gel) between substrates with
a powerfully sealed structure (for example, using a sili-
cone-based resin adhesive or the like), and have com-
pleted an ultrahigh durable solar cell module. Further-
more, by using a glass panel as the back side protective
substrate, we succeeded in obtaining an innovative solar
cell module with even greater durability. The provision of
such an ultrahigh durability solar cell module is highly
significant in terms of energy recovery, resource saving
and economy.
[0016] Numerous types of photoelectric conversion el-
ements for solar cells exist, which are thin-film elements
having elements formed on substrates, including crystal
elements (plate crystal elements and spherical crystal
elements) such as single crystal silicon elements and
polycrystal silicon elements, or amorphous silicon thin-
film elements, microcrystalline silicon thin-film elements
or CIGS-based thin-film elements, as well as hybrid-type
elements obtained by laminating thin-film elements on
plate crystal elements, and these may all by utilized for
the invention. Plate crystal elements and thin-film ele-
ments will be described in detail below, but spherical crys-
tal elements are also encompassed within the scope of
the invention.
[0017] The invention can solve all of the aforemen-
tioned problems considered essential to improve con-
ventional EVA processes. The invention constitutes the
first successful construction of a secure sealed structure
that reliably prevents leakage of liquid substances, even
at the protruding sections of lead wires that are most
troublesome. It is thus possible to obtain an ultrahigh
durable module with absolutely no gas bubbles (critical
defects in electrical components) or liquid leakage (de-
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fective modules). In addition, application of the sealing
compound and filler can be accomplished by a simple
coating step, while easily matching various sizes from
small to large sizes and various shapes (for example,
rectangular, triangular, trapezoid, circular, etc.). Specif-
ically, the sealing compound is placed on the outer pe-
riphery of the glass panel and the plate crystal element
(the thin-film element already having been formed on the
glass panel side) is situated thereover, additional sealing
compound is placed on the upper side of the protruding
sections of the lead wires, the liquid substance to be used
as the filler is dropped thereon, spacers are situated if
necessary and the back side protective substrate is
stacked to form a provisional laminated body, and then
the provisional laminated body is vacuum deaerated with
a vacuum laminating apparatus and subsequently com-
pression bonded at room temperature to form a laminat-
ed body. The essential aspect of this process is that dur-
ing the compression in a vacuum at room temperature,
the highly viscous sealing compound is squeezed while
it maintains its position of placement at the outer periph-
ery and becomes bonded between the two substrates,
while also functioning as a bank to prevent liquid leakage
of the liquid substance. This method is therefore innova-
tive since it accomplishes lamination simply by room tem-
perature pressurizing treatment in a vacuum for a brief
period of about 2-3 minutes, and standing in a normal
state.
[0018] In the following detailed explanation, silicone oil
is used as an example of the liquid substance, but this
is not intended to be limitative. Silicone oil has a flow
property in a wide temperature range of -70°C to 300°C,
and it satisfies the requirements of transparency, heat
resistance, cold resistance, water resistance, insulation
and weather resistance. The silicone-based liquid sub-
stance may also undergo reaction after the lamination to
form a non-fluid material such as a gel.
[0019] According to the invention, "gel" refers to a non-
fluid filler formed by reaction of the liquid substance after
lamination (gel, elastomer or the like).
[0020] The sealed structure with the sealed liquid sub-
stance, and the sealing compound used, will now be ex-
plained. The sealing compound must exhibit both a bank
function to prevent liquid leakage of the liquid substance
during lamination and an adhesive function to stably an-
chor both substrates. Specifically, there may be used one
sealing compound with both functions or two different
sealing compounds exhibiting the two different functions.
When the liquid substance is subjected to crosslinking
reaction after lamination to form a gel, a sealing com-
pound exhibiting a bank function may be used alone. In
such cases the liquid substance will be non-fluid and liq-
uid leakage will not occur. High durability is, of course,
necessary for the adhesive function in particular. Exam-
ples include highly viscous silicone-based resin adhe-
sives (crosslinking reactive adhesives) exhibiting both
functions, and ultra-highly viscous isobutylene-based
resin bonding agents (hot-melt adhesives) exhibiting a

bank function.
[0021] Solar cell elements include both plate crystal
elements and thin-film elements, and it is necessary to
take into account the large difference in thicknesses of
such elements. Module structures comprising elements
(a plate crystal element and thin-film element), fillers (a
silicone oil and silicone gel) and sealing compounds (a
silicone-based resin adhesive and isobutylene-based
resin bonding agent) will now be described as concrete
examples.
[0022] While it is preferred to use a glass panel as the
back side protective substrate from the viewpoint of ult-
rahigh durability, a resin sheet or resin panel may be
used instead for lighter weight. The spacers are not
shown in the drawings.
[0023] Fig. 1 shows the cross-sectional structure of a
module obtained by laminating a thin-film element 8 on
one side of a glass panel 3. The silicone oil as the filler
5 is sealed using a silicone-based resin adhesive as the
first sealant 6 provided between the glass panel 3 and
back side protective substrate 4. A lead wire 10 pro-
trudes, being connected to the thin-film element 8 by a
joint 9 composed of a conductive bonding agent (for ex-
ample, solder or silver paste). The silicone-based resin
adhesive of the first sealant 6 is also situated above and
below the protruding section of the lead wire 10, and the
glass panel 3, back side protective substrate 4 and lead
wire 10 are adhesively anchored. The lamination may be
performed with an excess of the silicone-based resin ad-
hesive to fully cover the joint 9. However, the spacing
between the substrates at the joint will be increased by
the lead wire 10. In addition, the thin-film element 8 is
preferably situated outside of the region of the outer pe-
riphery, as shown in the drawing, in order to accomplish
satisfactory adhesion and bonding of the sealing com-
pound with the glass panel 3. After lamination, the liquid
substance may be reacted for conversion to a silicone
gel. Silicone-based resin adhesives are known to have
high weather resistance. A module wherein the back side
protective substrate 4 is also a glass panel can be used
for windows, eaves and atriums, with the same high du-
rability and designability as conventional window glass.
Also, a glass panel may be added to provide a gas layer,
for window glass with a thermal insulation property.
[0024] Fig. 2 shows the cross-sectional structure of a
module obtained by laminating a thin-film element 8. The
thin-film element 8 is affected by moisture, and in some
cases the silicone-based resin adhesive of the first seal-
ant 6 will transmit water molecules. Therefore, providing
a layer of an isobutylene-based resin bonding agent as
a second sealant 7 can greatly reduce the moisture per-
meability and is advantageous for use in high tempera-
ture, high humidity regions. The first sealant 6 may be
placed on the outside of the second sealant 7 or on both
sides thereof, and a two-stage, 4-layer sealing structure
may also be formed. If both substrates are glass panels
it is possible to obtain ultrahigh durability without provid-
ing an aluminum frame in the module, thus providing ben-
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efits in terms of low cost, lightning strike prevention and
contaminant residue prevention, to increase utility for
large-scale solar photovoltaic power generation in the
field.
[0025] Fig. 3 shows the cross-sectional structure of a
module obtained by laminating a plate crystal element 1.
The plate crystal element 1 is connected by an intercon-
nector 2, and laminated so that it is embedded in the
silicone oil (fluid) or silicone gel (non-fluid) of the filler 5
between the glass panel 3 serving as the receiving sur-
face and the back side protective substrate 4. The second
sealant 7 is an isobutylene-based resin bonding agent
that has ultrahigh viscosity and bonds with cohesion to
the outer periphery to exhibit a bank function that reliably
prevents liquid leakage. However, it has no adhesive
force to adhesively anchor the two substrates and cannot
hold up the weight of the silicone oil. Therefore, this
stagewise sealing using the silicone-based resin adhe-
sive of the first sealant 6 can prevent liquid leakage due
to flow-down of the silicone oil, thus allowing a satisfac-
tory module to be obtained. After lamination, the liquid
substance may be reacted for conversion to a silicone
gel. The isobutylene-based resin bonding agent is mois-
ture-proof and prevents corrosion of the electrodes.
[0026] Fig. 4 shows the cross-sectional structure of a
module obtained by laminating a thin-film element 8. The
sealing structure incorporates a modification to the con-
struction of the silicone-based resin adhesive in the first
sealant 6 shown in Fig. 1. The sealant is composed of
two different silicone-based resin adhesives, with a highly
viscous silicone-based resin adhesive, having a greater
viscosity than the other silicone-based resin adhesive,
situated as an additional first sealant 6’ to provide a bank
function. The positions of the first sealant 6 and the ad-
ditional first sealant 6’ may optionally be reversed.
Though not shown here, the construction may be utilized
in a module employing the plate crystal element 1.
[0027] Fig. 5 shows the cross-sectional structure of a
module obtained by laminating a plate crystal element 1.
The isobutylene-based resin bonding agent of the sec-
ond sealant 7 bonds with cohesion to the outer periphery
to exhibit a bank function that reliably prevents liquid leak-
age. However, since both substrates are not adhesively
anchored in this sealing structure, the liquid substance
may be reacted after lamination to form a silicone gel
(non-fluid) of the filler 5 in order to prevent liquid leakage
of the liquid substance after lamination. Also, while not
shown here, the silicone-based resin adhesive may be
situated partially at the protruding section of the lead wire,
as an additional modification, to adhesively anchor the
lead wire and substrate and thus prevent shaking of the
lead wire. In addition, a silicone-based resin adhesive
may be spotted between the plate crystal element 1 and
back side protective substrate 4 to anchor the plate crys-
tal element 1.
[0028] Fig. 6 shows the cross-sectional structure of a
module obtained with lamination of a thin-film element 8.
Similar to Fig. 5, the second sealant 7 is an isobutylene-

based resin bonding agent and the filler 5 is a silicone
gel. As shown in Fig. 7, the lead wire 10 is connected
and anchored to the thin-film element 8 by solder or the
like at the joint 9.
[0029] The present invention will now be explained in
greater detail. The solar cell element comprises a plate
crystal element 1 and a thin-film element 8. The plate
crystal element 1 connected by the interconnector 2 is
laminated between the glass panel 3 and back side pro-
tective substrate 4, via the silicone oil of the filler 5 which
is in a thin gas bubble-free state. Such a module structure
has become possible for the first time by the production
process of the invention wherein silicone oil is sealed in
a vacuum.
[0030] The spacing between the substrates in the mod-
ule is increased with a plate crystal element 1 and de-
creased with a thin-film element 8. The thickness of the
plate crystal element 1 is about 0.05-0.2 mm, and the
thin-film element 8 is extremely thin and can be consid-
ered integral with the glass panel. In the case of a plate
crystal element, the spacing between the substrates is
even thicker between of the connection with the intercon-
nector 2, and the substrate spacing may be from about
0.1 mm to 3 mm, preferably from about 0.2 mm to 1.5
mm and more preferably from about 0.3 mm to 0.8 mm.
In the case of a thin-film element, it is from about 0.005
mm to 3 mm, preferably from about 0.02 to 1 mm and
even more preferably from about 0.05 to 0.5 mm. There
is no particular advantage to a thicker spacing, while a
smaller thickness is economical because it is lighter and
requires less filler.
[0031] The sealing width will differ depending on
whether a silicone-based resin adhesive is used alone
or a combination of a silicone-based resin adhesive and
isobutylene-based resin bonding agent is used, but in
either case it may be about 2 mm-50 mm, preferably
about 5 mm-30 mm and even more preferably about 8
mm-20 mm. When an isobutylene-based resin bonding
agent is used alone, it may be about 2 mm-30 mm, pref-
erably about 3 mm-15 mm and even more preferably
about 5 mm-10 mm. Naturally, a wider sealing width at
the outer periphery will decrease the light receiving area,
and will thus affect the electric power generation.
[0032] Also, while not shown in the drawings, a flexible
thin-film element, spherical crystal element or the like
obtained by forming a thin-film element on a special sheet
(for example, a polyimide sheet or stainless steel sheet)
can be used in the module structure and production proc-
ess described above, similar to using a plate crystal el-
ement, and such modes are also encompassed within
the scope of the invention.
[0033] The production process of the invention will now
be explained based on the structure shown in Fig. 3 with
lamination of a plate crystal element 1. A band-shaped
isobutylene-based resin bonding agent (which readily
deforms like clay under pressure at room temperature
and bonds to the substrate) is placed around the outer
periphery approximately 3 mm in from the edge of the
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glass panel 3, and a two-pack mixed silicone-based resin
adhesive (which undergoes curing reaction at room tem-
perature and adhesively anchors both substrates) is fur-
ther placed in a thin line fashion about 1 mm inward. Also,
silicone oil is dropped onto it essentially uniformly and
the plate crystal element 1 connected to an interconnec-
tor 2 is placed thereover, while the isobutylene-based
resin bonding agent and silicone-based resin adhesive
are also situated partially on the top side of the lead wire
section and if necessary silicone oil is dropped onto the
plate crystal element 1. Next, the back side protective
substrate 4 is laminated to form a provisional laminated
body.
[0034] The provisional laminated body is placed in a
vacuum laminating apparatus at room temperature and
subjected to deaeration under reduced pressure and
then gentle compression in a vacuum state (0.7-1.0 Torr).
As a result, the substrates become firmly bonded and
sealed by the ultrahigh viscosity isobutylene-based resin
bonding agent, in a short period of time. When the bonded
laminated body is allowed to stand at atmospheric pres-
sure, the interior is brought to negative pressure and is
naturally compressed by atmospheric pressure, causing
the sealing compound to be crushed flat while the low-
viscosity silicone oil gradually spreads across the entire
surface, flowing and filling in the fine gaps.
[0035] Also, the silicone-based resin adhesive con-
tacts the isobutylene-based resin bonding agent while it
is crushed, thus gradually undergoing crosslinking reac-
tion to adhesively anchor the substrates as shown in Fig.
3. As a result, the plate crystal element 1 becomes sealed
between the glass panel 3 and back side protective sub-
strate 4 through the silicone oil. Furthermore, as shown
in Fig. 8, the upper and lower sides of the protruding
section of the lead wire 10 become firmly sealed by the
silicone-based resin adhesive of the first sealant 6 and
the isobutylene-based resin bonding agent of the second
sealant 7. When the first sealant 6 is situated on the out-
side, a method of injecting the silicone-based resin ad-
hesive into the gap between the substrates after lamina-
tion may be used. For example, with a laminated body
provided with the second sealant 7 at about 5 mm from
the outermost periphery, the silicone-based resin may
be injected into the gap between the substrate afterwards
and subjected to crosslinking reaction to form the first
sealant 6. Also, a low viscosity ultraviolet curing adhesive
may be injected into the gap and then photoirradiated for
adhesive curing.
[0036] It is to be noted here that if the provisional lam-
inated body is compressed in a vacuum state at room
temperature and the isobutylene-based resin bonding
agent is in a firmly contact-bonded state with the sub-
strates, it may be left to stand at atmospheric pressure.
The reason for this is that the sealing effect keeps the
interior in a vacuum state, and even when left to stand
at atmospheric pressure the filler 5 naturally spreads over
the entire surface, filling up the minute regions. As a re-
sult, the constraint time for expensive vacuum lamination

apparatuses is only about 2-3 minutes, thus allowing rap-
id production and contributing to reduced cost.
[0037] However, numerous small gas bubbles will of-
ten remain upon lamination. The residual gas bubbles
are critical defects for the durability of the solar cell mod-
ule. Surprisingly, however, even in a laminated body hav-
ing such numerous residual small gas bubbles, the gas
bubbles will gradually reduce in size and completely dis-
appear after being allowed to stand for several days after
lamination. According to the invention, it was found that
the residual gas bubbles are absorbed by the silicone oil
and eventually disappear, such that the difficult problems
associated with them are solved. The reason is believed
to be that the silicone oil is laminated while it is deaerated
under reduced pressure in a vacuum (allowing dissolu-
tion of the air), so that the interior is at negative pressure
and becomes compressed by atmospheric pressure. It
was also found that the negative pressure causes the
substrates to be constantly pressed by atmospheric pres-
sure, while the interspersed spacers work effectively to
maintain the substrate spacing.
[0038] The silicone oil may be situated on both the top
and bottom of the plate crystal element 1, or it may be
situated on only one side of the plate crystal element 1
since it is able to seep into even minute gaps, and it is
sufficient for the necessary amount to be evenly coated
onto the substrate. Also, the filler may be dropped after
deaerating treatment, or the coating amount increased
just above the theoretical amount necessary to fill the
gaps, or the approximately equivalent amounts dropped
in almost equal gaps (for example, 10 mm, 30 mm, 50
mm pitch) between points, lines or surfaces, or the pres-
sure applied in a gradual stepwise manner, or spacers
supplied. Such measures will result in more even spread-
ing of the silicone oil. The order of placement of the seal-
ing compound, plate crystal element 1 and silicone oil
may be changed, as it is sufficient if they are properly
placed between the substrates before pressing in a vac-
uum for sealing. Also, by situating the sealing compound
on both the top and bottom sides of the protruding section
of the lead wire 10 for vacuum compression bonding at
the different level of the protruding section of the lead
wire 10 as well, it is possible to accomplish reliable seal-
ing in a gas bubble-free state. The order of using the
glass panel 3 and back side protective substrate 4 may
also be reversed for the provisional laminated body. In
order to improve productivity, several provisional lami-
nated bodies may be stacked and placed in the appara-
tus, for simultaneous vacuum deaeration and simultane-
ous compression bonding. Since no aluminum frame is
necessary, the lead wire protruding from the outer pe-
riphery of the substrates can be easily connected with a
terminal box even in the case of a large-area module. In
addition, the lead wire may extend out from the outer
periphery of a hole formed by removing the interior of the
back side protective substrate 4 by a conventional meth-
od, for connection to a terminal box.
[0039] The small module shown in Fig. 3 was fabricat-
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ed and subjected to a durability test. A polycrystalline
plate crystal element 1 having electrodes formed on both
sides (25 x 50 x 0.15 mm, product of Kyocera) was pre-
pared, and lead wires made from a thin copper sheet with
dimensions 31 x 2 x 0.1 mm were connected (4 mm) to
the electrodes with solder. Using a whiteboard glass (90
x 65 x 4 mm) as the glass panel 3, a band-shaped iso-
butylene-based resin bonding agent (diameter: 2 mm,
SM488 by Yokohama Rubber Co., Ltd.) was situated as
the second sealant 7 on the inner side thereof at about
2 mm from the edge, and then a room temperature-curing
two-pack mixed silicone-based resin adhesive (SE936
by Toray/Dow Corning, Inc.) as the first sealant 6 was
coated in a thin-line fashion, leaving a gap of about 1
mm. Also, a dimethylsilicone oil (viscosity: 10,000 CS/25
degrees) as the filler 5 was coated in a square line fashion
on the outer periphery leaving a gap of about 5 mm, and
two small spots were coated at the center sections. The
lead wire-attached plate crystal element 1 was placed at
the center section of the coated substrate. The isobuty-
lene-based resin bonding agent and silicone-based resin
adhesive were additionally situated on the upper side of
the lead wire 10 as well, and after adding two small spots
of silicone oil on the plate crystal element 1, a soda-lime
glass panel (90 x 65 x 4 mm) was placed as the back
side protective substrate 4 to form a provisional laminat-
ed body.
[0040] The provisional laminated body was placed in
a vacuum apparatus, subjected to reduced pressure de-
aeration for 60 seconds at room temperature (23°C) and
then gently compressed, and after contacting the iso-
butylene-based resin bonding agent with both sub-
strates, the laminated body was allowed to stand at at-
mospheric pressure. The isobutylene-based resin bond-
ing agent and silicone-based resin adhesive are crushed
at the prescribed locations by atmospheric pressure,
while the silicone oil gradually develops a flow into the
minute regions. The lead wire 10 and both substrates
were adhesively bonded by the silicone-based resin ad-
hesive while standing at room temperature. As a result,
a gas bubble-free small module was obtained comprising
the first sealant 6 with a width of about 4 mm and the
second sealant 7 with a width of about 6 mm. The pro-
truding lead wire 10 was also folded into a U-shape and
directed back to a measuring terminal (4 mm) on the back
side protective substrate 4, and the silicone-based resin
adhesive was coated onto the edges of the substrate as
an insulating coating on the lead wire, for adhesive bond-
ing of the substrate edges.
[0041] Next, the small module was used for a metal
halide lamp super UV test (100 mW/cm2, EYE SUPER
UV TESTER by Iwasaki Electric Co., Ltd.) with 1000
hours of irradiation while standing for 3000 hours at a
temperature of 85°C, 85% relative humidity, followed by
an ultraharsh durability test with 200 cycles of a temper-
ature cycling test between -20°C and 95°C. Upon meas-
urement using an ordinary tester on the terminal, the val-
ue was about 0.425 mV with the lamp light source and

about 0.615 mV under sunlight. Surprisingly, measure-
ments before and after the test yielded approximately the
same values, indicating high stability. Also, no notable
changes were seen upon examining the outer appear-
ance.
[0042] A process for producing the module shown in
Fig. 1 comprising the thin-film element 8 will now be ex-
plained. The sealing structure consists only of a silicone-
based resin adhesive as the first sealant 6. Because the
thickness of the element is negligibly small at the thin-
film element 8, the substrate spacing is very narrow and
the bank function of the sealing compound can be easily
ensured. Specifically, the silicone-based resin adhesive
is situated in a line fashion around the outer periphery of
the substrate on which is formed the thin-film element 8
with the lead wire connected by solder. The silicone-
based resin adhesive is situated on both the upper and
lower sides of the protruding section of the lead wire. In
addition, a low viscosity silicone oil as the filler 5 is
dropped several times in the form of a square, essentially
uniformly across the entire surface along the sealing and
glass bead spacers are dispersed thereon, after which
the back side protective substrate 4 is laminated there-
over to obtain a provisional laminated body.
[0043] The provisional laminated body is placed in a
vacuum laminating apparatus at room temperature and
compressed in stages in a vacuum state. As a result,
both substrates become sealed in a short period of time.
The sealed laminated body is compressed naturally by
atmospheric pressure when exposed to atmospheric
pressure, and the silicone-based resin adhesive coated
on the outer periphery is further crushed while the silicone
oil gradually spreads over the entirety without liquid leak-
age, filling up into the minute regions. The silicone-based
resin adhesive also undergoes crosslinking reaction to
adhesively anchor both substrates to form a fast seal.
[0044] A process for production of a module with the
plate crystal element 1 shown in Fig. 5 will now be ex-
plained. Except for placing only the isobutylene-based
resin bonding agent of the second sealant 7 around the
outer periphery as the sealing compound, the steps are
otherwise the same as for the module shown in Fig. 3.
However, although the isobutylene-based resin bonding
agent has sufficient tack to bond both substrates, it can-
not adhesively anchor both substrates. The liquid sub-
stance of the filler 5 must therefore be reacted after lam-
ination to form a gel. The reaction may by carried out
slowly with moderate heating.
[0045] Fig. 7 shows a cross-sectional view of the lead
wire 10 protruding from the thin-film element 8 comprising
the module shown in Fig. 6. The thin-film element 8 and
lead wire 10 are connected by a conductive bonding
agent (for example, solder or silver paste) to form a joint
9. The isobutylene-based resin bonding agent of the sec-
ond sealant 7 bonds to both the upper and lower sides
of the protruding section of the lead wire 10, thus pre-
venting liquid leakage of the liquid substance during lam-
ination. The liquid substance is reacted after lamination
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to form a gel (non-fluid).
[0046] The above explanation assumes that the pro-
duction process is at room temperature, but according
to the invention the provisional laminated body may also
be heated and sealed in a vacuum, heated after sealing
lamination, and subjected to photoirradiation with ultra-
violet rays or the like.
[0047] The members used according to the invention
will now be explained. The glass panel 3 may be any
common material that sufficiently transmits light rays, and
there may be mentioned whiteboard glass, soda-lime
glass and the like. The glass panel may also be proc-
essed if necessary, for tempering, surface anti-reflection,
templating, ultraviolet ray-blocking or the like. Particularly
preferred is surface anti-reflection, to reduce reflection
from the interface between air and the filler.
[0048] The back side protective substrate 4 may be a
member that is commonly used in the prior art, such as
for example, a glass panel (for example, soda-lime glass,
tempered glass, template glass or the like), a resin sheet
(for example, hard polyvinyl chloride, polyester or the
like), or a metal or stainless steel sheet. Resin sheets
are useful to reduce the weight of the module while the
production temperature of the invention may be room
temperature, and hard polyvinyl chloride can be utilized
for a range of uses from thin sheets of less than 0.1-1
mm (for example, VINYFOIL by Mitsubishi Plastics, Inc.)
to thicker sheets of 1-3 mm (for example, POLYMER
PANEL by Shin-Etsu Polymer Co., Ltd.). Hard polyvinyl
chloride is highly useful because it has good adhesion
and cohesion with sealing compounds (for example, sil-
icone-based resin adhesives and isobutylene-based res-
in bonding agents), while also being weather resistant
and economical. Also useful are aluminum foil and eth-
ylenetetrafluoroethylene-laminate sheets, silica-vapor
deposited resin sheets (TECHBARRIER LX by Mitsubi-
shi Plastics, Inc.), as well as adhesion-enhanced surface
modified sheets. Because thin-film elements are partic-
ularly susceptible to moisture, glass panels, aluminum
foil laminates and silica-vapor deposited resin sheets are
preferred.
[0049] As specific examples of liquid substances for
the filler 5 there may be mentioned silicone oils, for ex-
ample, dimethylsilicone oil, methylphenylsilicone oil,
methylhydrogensilicone oil, alkyl-modified silicone oil,
polyether-modified silicone oil, alcohol-modified silicone
oil and the like, or fluorine oils such as fluorinated poly-
ethers, DEMNUM by Daikin Industries, Ltd., and FLUDE
by NOK Corp. Ultrafine silica powder or the like may also
be added to the liquid substance to impart thixotropy, in
order to reduce running and improve the coating perform-
ance. This will allow the steps up to substrate cleaning,
coating and provisional lamination to be carried out with
the substrate in an inclined position, thus helping to re-
duce contaminant adhesion and facilitating coating and
substrate movement, for particular advantages in pro-
duction of thin-film element modules.
[0050] As examples of liquid substances that are liquid

at room temperature during lamination but gel by reaction
(thermal reaction or photoreaction) after lamination,
there may be mentioned silicone-based substances (for
example, KE1051 and KE1052 by Shin-Etsu Chemical
Co., Ltd., or SE1740, SE1887 and CY52-276 by
Toray/Dow Corning, Inc.), modified silicone-based sub-
stances (for example, SIFEL8570A/B by Shin-Etsu
Chemical Co., Ltd.) and the like, which form ultrahigh
durability silicone gels and are thus useful for the inven-
tion. According to the invention, incidentally, these sili-
cone-based or modified silicone-based liquid substances
will be collectively referred to as "silicone-based liquid
substances".
[0051] Also, an ultraviolet absorber (for example, ben-
zophenone-based, benzotriazole-based, triazine-based
or the like) may be added to the liquid substance to im-
prove the weather resistance, and ultraviolet ray blocking
with the filler 5 can also help protect a resin sheet used
as the back side protective substrate 4. Examples of use-
ful ultraviolet absorbers include SEESORB-103 by
Shipro Kasei Co., Ltd. and TINUVIN328 and
TINUVIN400 by Ciba Specialty Chemicals Co., Ltd.. The
amount may be 0.1-5 W%, preferably about 0.2-3 W%
and more preferably about 0.5-2 W%. Methylphenylsili-
cone oil (for example, SH550, SH702 or SH705 by
Toray/Dow Corning, Inc.), in particular, facilitates disso-
lution of the ultraviolet absorber by the effect of the phenyl
groups. For further enhanced solubility, fillers may be
used in admixture, or functional groups with affinity for
the filler may be introduced into the ultraviolet absorber
(to produce a substance with the ultraviolet absorber
bonded to modified silicone, for example). A low solubility
substance may also be evenly dispersed as ultrafine par-
ticles.
[0052] The sealing compound includes the crosslink-
ing reactive adhesive used for the first sealant 6 and the
hot-melt adhesive used for the second sealant 7. These
substances undergo flow deformation under pressure at
room temperature. Crosslinking reactive adhesives in-
clude two-pack mixed crosslinking reactive adhesives,
one-pack crosslinking reactive adhesives that react with
water molecules, and crosslinking reactive adhesives
that react by ultraviolet irradiation. The viscosity is pref-
erably the high viscosity of a paste, which allows extru-
sion coating while resisting deformation by its own
weight. Highly weather resistant silicone-based resin ad-
hesives are most particularly useful for the invention be-
cause of their satisfactory adhesion with glass panels,
and they may be used with both one-pack and two-pack
mixing types. Examples thereof include dealcoholized
silicone-based resin adhesives (for example, SE9155,
SE9175, SE737, SE9500 or SE936 by Toray/Dow Corn-
ing, Inc., KE4866 or KE4898 by Shin-Etsu Chemical Co.,
Ltd., and TSE392-C by Momentive Performance Mate-
rials, Inc.), deacetonized silicone-based resin adhesives
(for example, KE348 or KE3428 by Shin-Etsu Chemical
Co., Ltd.), modified silicone-based resin adhesives (for
example, SUPER-X by Cemedine Co., Ltd. and
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SIFEL2000 by Shin-Etsu Chemical Co., Ltd.), and sili-
cone reactive hot-melt adhesives (for example, Instant-
Glaze by Dow Corning). Silicone-based resin adhesives
are known and will not be described here. There may
also be used sulfide-based, urethane-based, acrylic-
based, isobutylene-based, acrylurethane-based, epoxy-
based and acrylepoxy-based compounds, although their
weather resistance is inferior to silicone-based com-
pounds.
[0053] Naturally, fillers (for example, silica powder, ul-
trafine silica powder, calcium carbonate and the like),
antioxidants, ultraviolet absorbers, plasticizers, lubri-
cants, pigments, drip preventers and reaction modifies
may be added as necessary. The additives in both the
first sealant 6 and second sealant 7 must be selected
with consideration of the insulating property.
[0054] The viscosity of the crosslinking reactive adhe-
sive may be higher than, preferably at least twice and
more preferably at least 10 times that of the liquid sub-
stance of the filler 5, in order to facilitate placement at
the prescribed position. Particularly when sealing is
formed at the outer periphery of the crosslinking reactive
adhesive alone, the viscosity may be adjusted by a meth-
od of increasing the viscosity by imparting thixotropy (to
prevent deformation under its own weight) (by addition
of ultrafine silica powder, for example), a method of in-
creasing the viscosity by light reaction after coating (with
a silicone-based resin adhesive, for example), or a meth-
od of heating to increase the flow property and facilitate
application (with a silicone reactive hot-melt adhesive,
for example). Since the silicone reactive hot-melt adhe-
sive has both an adhesive and a bank function, it is rel-
atively resistant to moisture and is therefore particularly
useful for modules of the plate crystal element 1 which
have large spacings between the substrates. Consider-
ing the fact that it is in prolonged contact with the liquid
substance of the filler 5, the silicone-based resin adhe-
sive may be placed on the inside, as the first sealant 6
in Fig. 2 and Fig. 3, because the silicone-based resin
adhesive has higher chemical stability than the isobuty-
lene-based resin bonding agent. For example, the sili-
cone-based resin adhesive is stable without any partic-
ular alterations even when contacted with silicone oil,
silicone gel, fluorine oil or the like.
[0055] The hot-melt adhesive may be, for example, an
isobutylene-based resin. These may be heated and con-
tinuously extruded in the form of a band (cross-section:
circular, semicircular, elliptical, rectangular, etc.) for easy
plastic deformation under pressure at room temperature
without undergoing deformation under their own weight
at room temperature. An isobutylene-based resin bond-
ing agent will be explained as a representative example.
Isobutylene-based resins are composed entirely of hy-
drocarbons having an isobutylene unit as the basic struc-
ture, as described in detail in the chapter entitled "Butyl
Rubber/Polyisobutylene Adhesives" of Encyclopedia of
Adhesives by Asakura Publishing (Handbook of Adhe-
sives/Third Edition, Van Nostrad Reinhold Publishing).

This resin has extremely low water vapor transmittance
due to the methyl group effects, and hydrophobicity. Be-
cause it is an amorphous polymer, moreover, it exhibits
excellent flexibility, impact resistance and durable tack.
The glass transition temperature is near -60°C, and
therefore it can maintain flexibility and exhibit high adhe-
siveness at low temperatures below room temperature.
More specifically, polyisobutylene and isobutylene-iso-
prene copolymer may be used as mixtures with tackifiers
(for example, epoxy resins, silane coupling agents, alkyl
titanates, etc.), insulating fillers (for example, silica pow-
der, ultrafine silica powder, etc.), antioxidants, ultraviolet
absorbers, plasticizers, lubricants, pigments and the like,
when necessary. The isobutylene-based resin bonding
agent has high weather resistance and low permeability
for moisture and oxygen, and is therefore useful for a
solar cell module of the invention that is to be used out-
doors. Even when both substrates are glass panels, an
isobutylene-based resin bonding agent is highly useful
to prevent diffusion of moisture from the cross-section of
the substrate outer periphery to the interior. Naturally, a
sealed structure that simultaneously employs a silicone-
based resin adhesive instead of this resin alone is also
preferred when the filler is a non-fluid gel, in order to
ensure adhesiveness (moisture-proofness) for pro-
longed periods.
[0056] While not shown here, spacers may be used if
necessary to guarantee the spacing between the sub-
strates, and their form may be as beads, rods, sheets or
the like, with the sizes appropriately selected according
to the site of use (for example, at the filler sections or at
the sealing sections). The placement of the spacers may
be anchored at prescribed spacings, or they may be ran-
domly dispersed and non-anchored. The spacers may
also be added beforehand to the filler and coated with it.
The material may be freely selected from among glass,
ceramic, resin, rubber, metals and the like.
[0057] As explained above, the present inventors
found that in order to obtain a solar cell module for semi-
permanent use, it is essential for at least the transparent
substrate, solar cell element and filler to be made of ult-
rahigh durability materials. Focusing on the use of high
durability liquid substances as fillers, we established a
production process whereby a liquid substance is sealed
in a gas bubble-free state at room temperature in a vac-
uum. As a result, a high durability module comprising a
liquid substance sealed by a fast sealed structure was
obtained. The high durability is highly significant in terms
of energy recovery, resource saving and economy.
Needless to mention, it was possible to obtain a module
with absolutely no gas bubbles (critical defects in elec-
trical components) or liquid leakage (defective modules).
High-speed production at room temperature is also pos-
sible, thus greatly contributing to reduced cost and low-
ering production energy. In addition, since the sealing
compound and liquid substance are directly coated onto
the substrates, the method can be applied for modules
of different shapes and sizes including very large sizes,
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and is suitable for continuous mass production. Further-
more, since high moisture proofness and high durability
can be ensured without providing an aluminum frame on
the module, it is economical and also resistant to lightning
strikes. Thus, the present invention is highly useful for
solar photovoltaic power generation that employs very
large sized modules on a large scale. Moreover, its semi-
permanent durability is of great economical advantage
from the viewpoint of replacement cost, considering that
installation is on roofs in urban areas, and since the ex-
pensive crystal element can be easily removed from the
substrate, the recyclability is also excellent. Furthermore,
it is possible to maintain low internal stress in the module
of the invention even when it is subject to large temper-
ature differences, because the filler 5 is a liquid substance
or flexible gel. The invention is therefore effective for pre-
venting element damage, interfacial peeling, electrode
peeling and the like in elements that are expected to be
practical in the future, such as ultrathin plate crystal ele-
ments, high-conversion-rate heterostructure elements
and multi-joint elements.

Industrial Applicability

[0058] The present invention can provide ultrahigh du-
rability solar cell modules at low cost, and is therefore
highly useful for industry.

Claims

1. A solar cell module having a photoelectric conver-
sion thin-film element or crystal element situated be-
tween a transparent substrate and a back side pro-
tective substrate, with a filler situated surrounding
the element and the outer periphery sealed with a
sealing compound, the solar cell module being char-
acterized in that the transparent substrate is a glass
panel, the filler is a silicone-based liquid substance,
fluorine oil or silicone gel, the sealing compound is
composed of a crosslinking reactive adhesive, both
substrates are adhesively anchored in contact with
the outer periphery of the filler, the sections of the
lead wires that protrude from the element, which pen-
etrate the sealing compound on the outer periphery,
are bonded with the sealing compound and are ad-
hesively anchored between both substrates, and the
filler and element are sealed between both sub-
strates together with the sealing compound.

2. A solar cell module according to claim 1, wherein the
crosslinking reactive adhesive is a silicone-based
resin adhesive.

3. A solar cell module according to claim 1 or 2, wherein
the isobutylene-based resin bonding agent is formed
at the outer periphery between the substrates in such
a manner that it contacts the crosslinking reactive

adhesive.

4. A process for production of a solar cell module ac-
cording to claim 1, the process being characterized
in that a photoelectric conversion thin-film element
or crystal element is situated on either a glass panel
or a back side protective substrate, a crosslinking
reactive adhesive is situated as a sealing compound
at the outer periphery sections of the lead wires ex-
tending from the outer periphery of the substrate and
the element, a silicone-based liquid substance or flu-
orine oil is situated as a filler, another glass panel or
back side protective substrate is laminated thereo-
ver, the filler and element are pressure laminated
between both substrates in a vacuum state together
with the crosslinking reactive adhesive situated
around their outer periphery, to form a laminated
body, and then the crosslinking reactive adhesive is
crosslinked.

5. A process for production of a solar cell module ac-
cording to claim 4 above, wherein the laminated body
is formed by pressure lamination after placing an iso-
butylene-based resin bonding agent adjacent to the
crosslinking reactive adhesive, to additionally form
an isobutylene-based resin bonding agent layer be-
tween the substrates.

6. A process for production of a solar cell module ac-
cording to claim 4 or 5, wherein after lamination a
silicone-based liquid substance is reacted to form a
silicone gel.

7. A solar cell module having a photoelectric conver-
sion crystal element situated between a transparent
substrate and a back side protective substrate, with
a filler situated surrounding the element and the out-
er periphery sealed with a sealing compound, the
solar cell module being characterized in that the
transparent substrate is a glass panel, the filler is a
silicone gel, the sealing compound is composed of
an isobutylene-based resin bonding agent, both sub-
strates are adhesively anchored in contact with the
outer periphery of the filler, the sections of the lead
wires that protrude from the element, which pene-
trate the sealing compound on the outer periphery,
are bonded with the sealing compound and are ad-
hesively anchored between both substrates, and the
filler and element are sealed between both sub-
strates together with the sealing compound.

8. A process for production of a solar cell module ac-
cording to claim 7, the process being characterized
in that a crystal element is situated on either a glass
panel or a back side protective substrate, an isobuty-
lene-based resin bonding agent is situated as a seal-
ing compound at the outer periphery sections of the
lead wires extending from the outer periphery of the
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substrate and the element, a silicone-based liquid
substance is situated as a filler, another glass panel
or back side protective substrate is laminated ther-
eover, the filler and element are pressure laminated
between both substrates in a vacuum state together
with the isobutylene-based resin bonding agent
around their outer periphery, to form a laminated
body, and then the silicone-based liquid substance
is reacted to form a silicone gel.

9. A solar cell module having a photoelectric conver-
sion thin-film element situated between a transpar-
ent substrate and a back side protective substrate,
with a filler situated surrounding the element and the
outer periphery sealed with a sealing compound, the
solar cell module being characterized in that the
transparent substrate is a glass panel, the filler is a
silicone gel, the sealing compound is composed of
an isobutylene-based resin bonding agent, both sub-
strates are adhesively anchored in contact with the
outer periphery of the filler, the sections of the lead
wires that protrude from the element, which pene-
trate the sealing compound on the outer periphery,
are bonded with the sealing compound and are ad-
hesively anchored between both substrates, and the
filler and element are sealed between both sub-
strates together with the sealing compound.

10. A process for production of a solar cell module ac-
cording to claim 9, the process being characterized
in that an isobutylene-based resin bonding agent is
situated as a sealing compound at the outer periph-
ery sections of the lead wires extending from the
outer periphery of a glass panel on which a photoe-
lectric conversion thin-film element is formed, and
the element, while a silicone-based liquid substance
is situated as a filler, a back side protective substrate
is laminated thereover, the filler and element are
pressure laminated between both substrates in a
vacuum state together with the isobutylene-based
resin bonding agent around their outer periphery, to
form a laminated body, and then the silicone-based
liquid substance is reacted to form a silicone gel.
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