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Description

BACKGROUND

Field

[0001] This document relates to a solar cell module
having a plurality of solar cells.

Related Art

[0002] Recently, as the exhaustion of various existing
energy resources, such as oil or coal, is foreseen, an
interest in their replacement with alternative energy
sources is increasing. Of these alternative energy sourc-
es, solar cells receive much attention.
[0003] A solar cell converts solar energy into electric
energy using a photoelectric transformation effect. One
solar cell produces a small amount of power, usually a
few volts. Thus, in order to obtain a greater output, a solar
cell module can be configured by connecting several so-
lar cells in series or in parallel. Waterproofing is used to
protect the solar cells of the module.
[0004] In such a solar cell module, conductors (e.g.,
inter-connectors) connected with positive electrodes and
negative electrodes of the solar cells are connected to
one or more lead wires to output power generated by the
solar cell module. The lead wires are connected with a
junction box to output power through a power line of the
junction box.
[0005] In a solar cell module having such a configura-
tion, the lead wire is disposed in an additional area out-
side of an area in which the solar cells are located in a
solar cell panel. The additional area, which is required
for the lead wire, does not contribute to power generation.
Thus, the additional portion causes an increase in the
size of the solar cell panel and an associated increase
in the size of the solar cell module.
[0006] WO 2008/042194 A2 discloses a photovoltaic
module with a junction box connected to busbars which
overlap a plurality of PV cells.
[0007] EP 2 338 827 A2 discloses a thin solar cell.

SUMMARY

The invention is defined in claim 1.

[0008] In an aspect, a solar cell module comprises: a
solar cell panel including an array of solar cells defining
a plurality of strings, each of the plurality of strings in-
cluding a plurality of solar cells in electrical connection
and arranged in a row; a plurality of interconnectors elec-
trically connecting the plurality of solar cells of the strings;
a junction box that receives electric current generated
from the plurality of strings; and a plurality of lead wires
electrically coupling the junction box to an end portion of
the interconnectors, wherein the plurality of lead wires
are arranged such that they do not overlap with each

other.
[0009] The plurality of strings includes may comprise
two outer strings positioned closest to two outer edges
of the solar cell panel and one or more inner strings po-
sitioned between the outer strings. In this case, an even
number of inner strings may be formed. Accordingly, the
solar cell module may comprise even number of strings
such as four, six, eight, and ten strings.
[0010] Each of the plurality of lead wires includes an
interconnector connection part connected to the inter-
connector of a respective string, and the interconnector
connection parts of the respective lead wires are ar-
ranged in a straight line.
[0011] Namely, the interconnector connection parts of
outer lead wires connected to the interconnectors of the
outer strings and the interconnector connection parts of
inner lead wires connected to the interconnectors of the
inner strings are arranged in a straight line. Thus, be-
cause the interconnector connection parts of the outer
lead wires and those of the inner lead wires are arranged
in series, an invalid portion that does not contribute to
power generation can be reduced compare with the case
where the interconnector connection parts are arranged
in parallel, and accordingly, the size of the solar cell panel
can be reduced.
[0012] The lead wire of the plurality of lead wires that
is connected to the interconnector of an outer string in-
cludes a junction box connection part coupled to the junc-
tion box and a coupling part coupled to the interconnector
connection part and the junction box connection part.
[0013] In this case, the junction box connection part
and the interconnector connection part of the lead wire
of the plurality of lead wires that is connected to the in-
terconnector of the outer string are arranged orthogonal
to each other.
[0014] In this case, the coupling part of the lead wire
of the plurality of lead wires that is connected to the in-
terconnector of the outer string includes a first coupling
part coupled to the interconnector connection part such
that the first coupling part is orthogonal to and intersects
the interconnector connection part and a second coupling
part coupled to the first coupling part and the junction
box connection part such that the second coupling part
is parallel to the interconnector connection part.
[0015] The interconnector connection part, the first
coupling part, the second coupling part, and the junction
box connection part of the lead wire of the plurality of
lead wires that is connected to the interconnector of the
outer string may be integrally formed, or at least one of
them may be formed to be separated from the other parts.
[0016] For another example, the interconnector con-
nection part, the first coupling part, the second coupling
part, and the junction box connection part of the outer
lead wire may be formed separately. In this case, an end
portion of the interconnector connection part of the outer
lead wire may be positioned at a lower side of an end
portion of the first coupling part, and an end portion of
the junction box connection part may be positioned at a
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lower side of an end portion of the second coupling part.
With this configuration, a step reduction effect can be
obtained in arranging the plurality of lead wires.
[0017] A lead wire of the plurality of lead wires that is
coupled to an interconnector of an inner string further
includes a junction box connection part coupled to the
junction box and the interconnector connection part of
the lead wire of the plurality of lead wires that is coupled
to the interconnector of the inner string, such that the
junction box connection part is orthogonal to the inter-
connector connection part.
[0018] The interconnector connection part and the
junction box connection part of the inner lead wire may
be integrally formed or may be separately formed. When
the interconnector connection part and the junction box
connection part of the inner lead wire are separately
formed, the interconnector connection part of the inner
lead wire may be positioned at a lower side of the junction
box connection part.
[0019] The solar cell module may further comprise: an
insulating film for insulating the plurality of lead wires from
the interconnectors and the solar cells, and the insulating
film may be made of an opaque material. When the in-
sulating film is made of the same opaque material as that
of a back sheet, the coupling part and the junction box
connection part of the outer lead wire and the coupling
part and the junction box connection part of the inner lead
wire are not seen from a front side of the solar cell module,
so the external appearance of the solar cell module can
be improved.
[0020] The solar cells used for the solar cell module
having the foregoing configuration may comprise first and
second electrodes which are positioned on different sur-
faces and have different polarities, respectively, or may
comprise first and second electrodes which are posi-
tioned on the same surface and have different polarities.
[0021] The junction box connection part and the inter-
connector connection part of the outer lead wire may be
arranged to be parallel to each other, and the coupling
part may be arranged to cross the junction box connec-
tion part and the interconnector connection part.
[0022] In this case, the junction box connection part,
the coupling part, and the interconnector connection part
of the outer lead wire may be integrally formed or at least
one of them may be formed to be separated from the
other parts.
[0023] For another example, the interconnector con-
nection part, the coupling part, and the junction box con-
nection part of the outer lead wire may be formed sepa-
rately, and in this case, an end portion of the intercon-
nector connection part of the outer lead wire may be po-
sitioned at a lower side of one end portion of the coupling
part, and an end portion of the junction box connection
part may be positioned at a lower side of another end
portion of the coupling part.
[0024] An inner lead wire coupled to an interconnector
of the inner string, among the plurality of lead wires, may
further include a coupling part coupled to the intercon-

nector connection part and a junction box connection part
coupled to the coupling part.
[0025] The junction box connection part and the inter-
connector connection part of the inner lead wire may be
arranged to be parallel to each other, and the coupling
part may be arranged to cross the junction box connec-
tion part and the interconnector connection part.
[0026] The junction box connection part, the coupling
part, and the interconnector connection part of the inner
lead wire may be integrally formed, or at least one of
them may be formed to be separated from the other parts.
[0027] For another example, the interconnector con-
nection part, the coupling part, and the junction box con-
nection part of the inner lead wire may be formed sepa-
rately, and in this case, an end portion of the intercon-
nector connection part may be positioned at a lower side
of one end portion of the coupling part, and an end portion
of the junction box connection part may be positioned at
a lower side of another end portion of the coupling part.
[0028] At least one of the plurality of interconnectors
is arranged to traverse atop at least one solar cell of the
array of solar cells.
[0029] In another aspect, a lead wire may comprise:
an interconnector connection part configured to be con-
nected to an interconnector electrically coupling a plural-
ity of solar cells of the solar cell module; and a junction
box connection part configured to be connected to a junc-
tion box of the solar cell module, wherein the plurality of
lead wires are arranged such that they do not overlap
with each other when connected to the interconnectors
and the junction box. The lead wire may further comprise
a coupling part that couples the interconnector connec-
tion part and the junction box connection part, and in this
case, the coupling part may be integrally formed with the
interconnector connection part and the junction box con-
nection part.
[0030] According to the foregoing features, because
the interconnector connection part of the outer lead wire
and the interconnector of the inner lead wire are disposed
in series, an invalid area can be reduced compared with
a case in which interconnector connection parts are dis-
posed in parallel.
[0031] A solar cell module comprises: an array of solar
cells defining a plane and having a width and length de-
fined by constituent peripheral cells of the array; a plu-
rality of interconnectors, each of the plurality of intercon-
nectors electrically coupling a row of solar cells of the
array extending in a lengthwise direction; a plurality of
leads, each of the plurality of leads being electrically cou-
pled to a respective interconnector of the plurality of in-
terconnectors and a portion of at least one of the plurality
of leads extending in a widthwise direction and overlap-
ping at least one solar cell of the array; a junction box
physically coupled to each of the plurality of the leads
and electrically coupled to each of the plurality of inter-
connectors through the leads; and an insulating layer in-
sulating the plurality of leads wires from the solar cells
and the plurality of interconnectors.
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[0032] The insulation layer is positioned between the
array of solar cells and the plurality of leads.
[0033] The insulation layer is positioned to obscure a
view of an entire portion of the plurality of leads traversing
in the lengthwise direction when viewed from a front side
of the solar cell module, the front side being a side upon
which light is incident for energy generation.
[0034] The solar cell module further comprises a back
sheet that protects a surface of the solar cell module op-
posite a surface upon which light is incident, wherein the
plurality of leads are printed on the back sheet. The in-
sulation layer is opaque.
[0035] At least one portion of a lead of the plurality of
leads is located beyond a periphery of the insulating lay-
er, the portion of the lead connecting with an intercon-
nector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

FIG. 1 is a front view of a solar cell module;

FIG. 2 is an exploded perspective view of the solar
cell panel illustrated in FIG. 1;

FIG. 3 is a rear view of the solar cell panel illustrated
in FIG. 1;

FIG. 4 is an enlarged view of a design of lead wires
of the solar cell panel;

FIG. 5 is a perspective view of a portion of the solar
cell illustrated in FIG. 1;

FIG. 6 is an enlarged view of lead wires according
to a modification of FIG. 3;

FIG. 7 is an enlarged view of lead wires according
to another modification of FIG. 3;

FIG. 8 is a rear view of another solar cell module
having lead wires;

FIG. 9 is an enlarged view of another design of lead
wires of the solar cell panel; and

FIG. 10 is an enlarged view of lead wires according
to a modification of FIG. 9.

DETAILED DESCRIPTION

[0037] Implementations will now be described in detail
with reference to the drawings. In the drawings, the
shapes and dimensions may be exaggerated for clarity,
and the same reference numerals will be used throughout
to designate the same or like components. For clarity,
the thicknesses of the layers may be enlarged in the

drawings. Additionally, when any part, such as a layer,
film, area, or plate, is described as being positioned on
another part, such description means the part is directly
on the other part or above the other part with at least one
intermediate or intervening part. On the other hand, if
any part is described as being positioned directly on an-
other part, such description means that there is no inter-
mediate or intervening part between the two parts.
[0038] FIG. 1 is a front view of a solar cell module, FIG.
2 is an exploded perspective view of the solar cell panel
illustrated in FIG. 1, and FIG. 3 is a rear view of the solar
cell panel illustrated in FIG. 1.
[0039] FIG. 4 is an enlarged view of a configuration of
lead wires of the solar cell panel, and FIG. 5 is a per-
spective view of a portion of the solar cell illustrated in
FIG. 1.
[0040] With reference to FIGS. 1-5, a solar cell module
100 includes a solar cell panel 200. The solar cell panel
200 includes a plurality of solar cells 210, interconnectors
220 that electrically couple the neighboring solar cells
210, protection layers (e.g., EVA: Ethylene Vinyl Acetate)
230 protecting the solar cells 210, a transparent member
240 disposed on the protection layer 230 on a side of a
light receiving surface of the solar cells 210, and a back
sheet 250 made of an opaque material and disposed at
a lower side of the protection layer 230, which is opposite
of the light receiving surface of the solar cells 210.
[0041] The solar cell module 100 also includes a frame
300 for receiving the components integrated through a
lamination process and a junction box 400 for collecting
power generated by the solar cells 210.
[0042] The back sheet 250 prevents moisture from in-
filtrating through the rear surface of the solar cell module
100, thus protecting the solar cells 210 against an exter-
nal environment. The back sheet 250 may have a multi-
layered structure that includes a layer for preventing
moisture and oxygen infiltration, a layer for preventing
chemical corrosion, and a layer having electrical insulat-
ing characteristics.
[0043] The protection layers 230, when disposed at
the upper and lower sides of the solar cells 210, are in-
tegrated with the solar cells 210 through a lamination
process. The protection layers 230 serve to prevent cor-
rosion that can be caused by moisture infiltration and
protect the solar cells 210 against damage caused by
impact forces. The protection layers 230 may be made
of a polymeric insulating material, such as Ethylene Vinyl
Acetate (EVA).
[0044] The transparent member 240 positioned on the
protection layer 230 is made of tempered glass having a
high transmittance and excellent anti-damage function.
In this case, the tempered glass may be low iron temper-
ed glass having a low iron content. An inner surface of
the transparent member 240 may be subjected to an em-
bossing process in order to enhance a light diffusion ef-
fect of the transparent member 240.
[0045] As shown in FIG. 5, the solar cells 210 of the
solar cell panel 200 include a substrate 211 and an emit-
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ter part 212 positioned on a light receiving surface of the
substrate 211 onto which light is incident. First electrodes
213 are included on the emitter part 212, and at least one
first collector 214 is included on the emitter part 212. An
anti-reflection layer 215 is included on regions of the emit-
ter part 212 where the first electrodes 213 and the first
collector 214 are not located, and a second electrode
216 and second collectors 217 are included on the op-
posite side of the light receiving surface.
[0046] The solar cell 210 may further include a back
surface field (BSF) part formed between the second elec-
trode 216 and the substrate 211. The BSF part is a region,
heavily doped with the same conductive type impurities
as that of the substrate 211, such as a p+ region.
[0047] The BSF part serves as a potential barrier at
the back surface of the substrate 211. Thus, the phenom-
enon by which electrons and holes re-combine and be-
come extinct at the back surface of the substrate 211 can
be reduced, and thus, the efficiency of the solar cells 210
can be improved.
[0048] The substrate 211 is a semiconductor substrate
made of silicon of a first conductive type, (e.g., p-type
conductive type silicon). In this case, the silicon may be,
for example, monocrystalline silicon, polycrystalline sili-
con, or amorphous silicon. When the substrate 211 has
a p-type conductive type, it may contain impurities of a
trivalent element such as boron (B), gallium (Ga), indium
(In), or the like.
[0049] The substrate 211 is processed in order to make
the surface of the substrate 211 a textured surface. Be-
cause the surface of the substrate 211 is texturized, a
light reflectivity at the light receiving surface of the sub-
strate 211 can be reduced. Moreover, the textured sur-
face of the substrate 211 operates to direct reflected light
into the interior of the solar cells, increasing a light ab-
sorption rate. Accordingly, the efficiency of the solar cells
can be improved.
[0050] The emitter part 212 is an area where second
conductive type, which is opposite to the conductive type
of the substrate 211 (e.g., n-type conductive type), im-
purities are doped. The emitter part 212 forms a p-n junc-
tion with the substrate 211. When the emitter part 212 is
of the n-type conductive type, the emitter part 212 may
be formed by doping impurities of a group 5 element such
as phosphor (P), arsenic (As), antimony (Sb), or the like.
[0051] Accordingly, when electrons in the interior of
the semiconductor receive energy from light incident on
the substrate 211, the electrons migrate toward an n-type
semiconductor, while holes migrate toward a p-type sem-
iconductor. Thus, when the substrate 211 is a p-type
semiconductor while the emitter part 212 is an n-type
semiconductor, the separated holes migrate toward the
substrate 211 and the separated electrons migrate to-
ward the emitter part 212.
[0052] Conversely, the substrate 211 may be an n-type
conductive type and made of a semiconductor material
other than silicon. When the substrate 211 has the n-type
conductive type, the substrate 211 may contain impuri-

ties of a group 5 element such as phosphor (P), arsenic
(As), antimony (Sb), and the like.
[0053] Because the emitter part 212 forms the p-n func-
tion with the substrate 211, when the substrate 211 has
the n-type conductive type, the emitter part 212 has a p-
type conductive type. In this case, the separated elec-
trons transfer toward the substrate 211 and the separated
holes transfer toward the emitter part 212.
[0054] When the emitter part 212 has the p-type con-
ductive type, the emitter part 212 may be formed by dop-
ing impurities of a trivalent element such as boron (B),
gallium (Ga), indium (In), and the like, on the substrate
211.
[0055] The anti-reflection layer 215 may be formed of
a silicon nitride film (SiNx), a silicon oxide film (SiO2), or
the like, and is positioned on the emitter part 212 of the
substrate 211. The anti-reflection layer 215 serves to re-
duce the portion of light incident on the solar cell 210 that
is reflected and increases selectivity of a particular wave-
length region, thus enhancing the efficiency of the solar
cell 210. The anti-reflection layer 215 may have a thick-
ness ranging from 70 nm to 80 nm, or may be omitted
as necessary.
[0056] The plurality of first electrodes 213 are posi-
tioned on the emitter part 212 and electrically coupled to
the emitter part 212. The plurality of first electrodes 213
are positioned in one direction and are separated from
each other. The first electrodes 213 collect charge car-
riers (e.g., electrons) that have migrated toward the emit-
ter part 212 and conduct the collected electrons to the
corresponding first collector 214.
[0057] The plurality of first electrodes 213 may be
made of at least one conductive material, and the con-
ductive material may be at least one material selected
from the group consisting of nickel (Ni), copper (Cu), sil-
ver (Ag), tin (Sn), zinc (Zn), indium (In), titanium (Ti), gold
(Au), and any of their combinations or alloys, or also may
be made of any other conductive metal material.
[0058] The plurality of first collectors 214 are posi-
tioned on the emitter part 212 and are referred to as a
bus bar. The first collectors 214 are positioned to cross
the first electrodes 213. Accordingly, the first electrodes
213 and the first collectors 214 are disposed to cross
each other on the emitter part 212.
[0059] The first collectors 214 may be made of at least
one conductive material and coupled to the emitter part
212 and to the first electrodes 213. Accordingly, the first
collectors 214 output carriers, e.g., electrons, conducted
by the first electrodes 213 to an external device.
[0060] A conductive metal material of the first collec-
tors 214 may be at least one material selected from the
group consisting of nickel (Ni), copper (Cu), silver (Ag),
tin (Sn), zinc (Zn), indium (In), titanium (Ti), gold (Au),
and any combination or alloy of these, or also may be
made of any other conductive metal material. Moreover,
the plurality of first collectors 214 may contain the same
material as that of the first electrodes 213, but may also
contain a different material.
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[0061] The first electrodes 213 and the first collectors
214 may be formed by coating a conductive metal ma-
terial on the anti-reflection layer 215, patterning the con-
ductive metal material. The conductive metal material
can then be baked. During this forming process, the first
electrodes 213 and the first collectors 214 may be elec-
trically coupled to the emitter part 212 according to a
punchthrough operation. Alternatively, the first elec-
trodes 213 and the first collectors 214 may be formed
separately and/or through different processes.
[0062] The second electrode 216 is positioned on the
side opposite of the light receiving surface of the sub-
strate 211, namely, on the back surface of the substrate
211, and collects carriers (e.g., holes) migrating toward
the substrate 211.
[0063] The second electrode 216 is made of at least
one conductive material. The conductive material may
be at least one material selected from the group consist-
ing of nickel (Ni), copper (Cu), silver (Ag), tin (Sn), zinc
(Zn), indium (In), titanium (Ti), gold (Au), and any of their
combinations or alloys, or also may be made of any other
conductive metal material.
[0064] A plurality of second collectors 217 are posi-
tioned under the second electrode 216 or on the same
surface on which the second electrode 216 is formed.
The second collectors 217 cross the first electrodes 213,
and the second collectors 217 can be parallel to the first
collectors 214.
[0065] The second collectors 217 are made of at least
one conductive material and are electrically coupled to
the second electrode 216. Accordingly, the second col-
lectors 217 output carriers (e.g., holes) conducted from
the second electrode 216 to an external device or another
conductor.
[0066] A conductive metal material of the second col-
lectors 217 may be at least one material selected from
the group consisting of nickel (Ni), copper (Cu), silver
(Ag), tin (Sn), zinc (Zn), indium (In), titanium (Ti), gold
(Au), and any of their combinations or alloys, or may be
made of any other conductive metal material.
[0067] An electrical connection structure of the solar
cell panel will be described in detail with reference to
FIGS. 2 to 4. In FIG. 3, spaces between the solar cells
210 are magnified for illustrative purposes, but substan-
tially, the neighboring solar cells 210 are disposed at cer-
tain intervals (e.g., at narrow intervals of 3mm or smaller),
as shown in FIG. 1.
[0068] The plurality of solar cells 210 provided in the
solar cell panel 200 are arranged in the form of a plurality
of "strings." Here, the "string" refer to a plurality of solar
cells arranged in a row and electrically connected with
each other in series. Accordingly, the solar cell module
200 illustrated in FIGS. 1 to 3 has four strings, e.g., first
to fourth strings S1, S2, S3, and S4. As shown, the strings
are arranged in a lengthwise direction and are arranged
next to adjacent strings, side-by-side in a widthwise di-
rection. Hereinafter the first and fourth strings S1 and S4
positioned at the corners of the solar cell panel 200 will

be referred to as outer strings, and the second and third
strings S2 and S3 positioned between the outer strings
S1 and S4 will be referred to as inner strings.
[0069] The plurality of solar cells 210 arranged at the
respective strings S1 to S4 are electrically coupled by
interconnectors 220. In detail, the first collectors (214 in
FIG. 5) of one solar cell among the plurality of solar cells
disposed to be adjacent to each other in a vertical direc-
tion within one string (e.g., the first string S1) are electri-
cally coupled with the second collectors (217 in FIG. 5)
of the neighboring solar cell by interconnectors 220a.
[0070] The interconnectors 220a positioned at one end
portion of the first string S1 are connected with intercon-
nectors 220b positioned at one end portion of the second
string S2 by interconnectors 222. Similarly, interconnec-
tors 220c positioned at one end portion of the third string
S3 are connected with the interconnectors 220d posi-
tioned at one end portion of the fourth string S4 by the
interconnectors 222.
[0071] Lead wires (LW) for transferring power gener-
ated from the solar cells 210 to the junction box 400 are
coupled to the interconnectors 220a, 220b, 220c, and
220d positioned at the other end portions of the strings
S1 to S4.
[0072] In the following description, lead wires coupled
to the interconnectors 220a and 220d of the outer strings,
namely, the first and fourth strings S1 and S4, will be
referred to as outer lead wires (OLW), and lead wires
coupled to the interconnectors 220b and 220c of the inner
strings, namely, the second and third strings S2 and S3,
will be referred to as inner lead wires (ILW).
[0073] The lead wire coupled to the interconnectors
220a of the first string S1 will be referred to as a first outer
lead wire OLW1, the lead wire coupled to the intercon-
nectors 220d of the fourth string S4 will be referred to as
a second outer lead wire OLW2, the lead wire coupled
to the interconnectors 220b of the second string S2 will
be referred to as a first inner lead wire ILW1, and the lead
wire coupled to the interconnectors 220c of the third string
S3 will be referred to as a second inner lead wire ILW2.
[0074] Of particular note, the first outer lead wire OLW1
and the second outer lead wire OLW2 do not overlap with
the first inner lead wire ILW1 and the second inner lead
wire ILW2. Thus, there is no electrical connection or other
interaction or interference between the outer lead wires
OLW1 and OLW2 and the inner lead wires ILW1 and
ILW2.
[0075] In more detail and as shown in FIG. 4, the first
outer lead wire OLW1 includes an interconnector con-
nection part OLW1-1 connected to the interconnector
220a, a coupling part OLW1-2 connected to one end por-
tion of the interconnector connection part OLW1-1, and
a junction box connection part OLW1-3 connected to the
other end portion of the coupling part OLW1-2. Likewise,
the second outer lead wire OLW2 includes an intercon-
nector connection part OLW2-1 connected to the inter-
connector 220d, a coupling part OLW2-2 connected to
one end portion of the interconnector connection part
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OLW2-1, and a junction box connection part OLW2-3
connected to the other end portion of the coupling part
OLW2-2.
[0076] The first inner lead wire ILW1 includes an inter-
connector connection part ILW1-1 connected to the cor-
responding interconnector 220b and a junction box con-
nection part ILW1-2 connected to one end portion of the
interconnector connection part ILW1-1. Likewise, the
second inner lead wire ILW2 includes an interconnector
connection part ILW2-1 connected to the corresponding
interconnector 220c and a junction box connection part
ILW2-2 connected to one end portion of the interconnec-
tor connection part ILW2-1.
[0077] The interconnector connection part (OLW1-1,
OWL-2-1, ILW1-1, and ILW2-1) of each lead wire con-
nected to the interconnectors (220a, 220b, 220c, and
220d) is also called a "bus (bar) ribbon" or a "bus (bar)
interconnector".
[0078] The interconnector connection parts OLW1-1
and OLW2-1 of the first and second outer lead wires
OLW1 and OLW2 are arranged to cross the correspond-
ing interconnectors 220a and 220d, respectively, and the
junction box connection parts OLW1-3 and OLW2-3 are
arranged to cross the interconnector connection parts
OLW1-1 and OLW2-1, namely, arranged to be parallel
to the interconnectors 220a and 220d, respectively.
[0079] Likewise, the interconnector connection parts
ILW1-1 and ILW2-1 of the first and second inner lead
wires ILW1 and ILW2 are arranged to cross the corre-
sponding interconnectors 220b and 220c, respectively,
and the junction box connection parts ILW1-2 and ILW2-2
are arranged to cross the interconnector connection parts
ILW1-1 and ILW2-1, respectively.
[0080] Additionally, the interconnector connection part
OLW1-1 of the first outer lead wire OLW1 is arranged in
a generally straight line with the interconnector connec-
tion part ILW1-1 of the first inner lead wire ILW1. Like-
wise, the interconnector connection part ILW2-1 of the
second inner lead wire ILW2 is arranged in a straight line
with the interconnector connection part OLW2-1 of the
second outer lead wire OLW2.
[0081] The interconnector connection part OLW1-1 of
the first outer lead wire OLW1, the interconnector con-
nection part ILW1-1 of the first inner lead wire ILW1, the
interconnector connection part ILW2-1 of the second in-
ner lead wire ILW2, and the interconnector connection
part OLW2-1 of the second outer lead wire OLW2 are
generally arranged in a straight line overall.
[0082] According to such characteristics, because the
interconnector connection part OLW1-1 of the first outer
lead wire OLW1 and the interconnector connection part
OLW2-1 of the second outer lead wire OLW2 are dis-
posed in a straight line with the interconnection connec-
tion part ILW1-1 of the first inner lead wire ILW1 and the
interconnector connection part ILW2-1 of the second in-
ner lead wire ILW2, a portion or region of the solar cell
panel 200 that is not used for producing energy, i.e., a
portion in which the lead wires LW are disposed, can be

reduced compared to the related art in which the inter-
connector connection parts are disposed beside each
other.
[0083] The coupling part OLW1-2 coupling the inter-
connector connection part OLW1-1 of the first outer lead
wire OLW1 and the junction box connection part OLW1-3
includes a first coupling part OLW1-2-1 coupled to an
end portion of the interconnector connection part
OLW1-1 such that it crosses the interconnector connec-
tion part OLW1-1 and a second coupling part OLW1-2-2
coupled to the first coupling part OLW1-2-1 and the junc-
tion box connection part OLW1-3 such that it is parallel
to the interconnector connection part OLW1-1. With such
a configuration, the first outer lead wire OLW1 is arranged
in a stepwise manner.
[0084] Particularly, in the stepwise arrangement, an
end portion of the interconnector connection part
OLW1-1 of the first outer lead wire OLW1 is positioned
under an end portion of the first coupling part OLW1-2-1,
and an end portion of the junction box connection part
OLW1-3 is positioned under an end portion of the second
coupling part OLW1-2-2. In some implementations, one
or more of the interconnector connection part OLW1-1
of the first outer lead wire OLW1, the first coupling part
OLW1-2-1, the second coupling part OLW1-2-2 and the
junction box connection part OLW1-3 can be formed as
a unitary member and the portions thereof corresponding
to such parts can be formed by bends, joints, or other
transitions of the unitary member.
[0085] Likewise, the coupling part OLW2-2 coupling
the interconnector connection part OLW2-1 of the second
outer lead wire OLW2 and the junction box connection
part OLW2-3 includes a first coupling part OLW2-2-1 cou-
pled to an end portion of the interconnector connection
part OLW2-1 such that it crosses the interconnector con-
nection part OLW2-1 and a second coupling part
OLW2-2-2 coupled to the first coupling part OLW2-2-1
and the junction box connection part OLW2-3 such that
it is parallel to the interconnector connection part
OLW2-1. With such a configuration, the second outer
lead wire OLW2 is arranged in a stepwise manner.
[0086] In this arrangement, an end portion of the inter-
connector connection part OLW2-1 of the second outer
lead wire OLW2 is positioned under an end portion of the
first coupling part OLW2-2-1, and an end portion of the
junction box connection part OLW2-3 is positioned under
an end portion of the second coupling part OLW2-2-2. In
some implementations, one or more of the interconnector
connection part OLW2-1 of the second outer lead wire
OLW2, the first coupling part OLW2-2-1, the second cou-
pling part OLW2-2-2 and the junction box connection part
OLW2-3 can be formed as a unitary member and the
portions thereof corresponding to such parts can be
formed by bends, joints, or other transitions of the unitary
member.
[0087] With respect to the inner lead wires ILW1 and
ILW2, the interconnector connection parts ILW1-1 and
ILW2-1 are positioned under the junction box connection
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parts ILW1-2 and ILW2-2.
[0088] With such an arrangement of the lead wires LW,
although the lead wires are divided into several sections,
steps required for producing the solar cell panel 200 can
be reduced.
[0089] According to the foregoing structure, the first
outer lead wire OLW1 does not overlap with the first inner
lead wire ILW1, and the second outer lead wire OLW2
does not overlap with the second inner lead wire ILW2.
Also, there is no connection between the outer lead wires
OLW1 and OLW2 and the inner lead wires ILW1 and
ILW2 that would interfere with conduction of charge car-
riers within each of the lead wires. Additionally, because
the lead wires do not overlap, there is no need to include
an insulating film between the outer lead wires OLW1
and OLW2 and the inner lead wires ILW1 and ILW2.
[0090] In the design described by the related art, in
which the interconnector connection parts OLW1-1 and
OLW2-1 of the outer lead wires OLW1 and OLW2 and
the interconnector connection parts ILW1-1 and ILW2-1
of the inner lead wires ILW1 and ILW2 are disposed be-
side each other, an insulating film would need to be dis-
posed between the outer lead wires OLW1 and OLW2
and the inner lead wires ILW1 and ILW2 in order to pre-
vent the coupling parts OLW1-2 and OLW2-2 of the outer
lead wires OLW1 and OLW2 from contacting the inter-
connector connection parts ILW1-1 and ILW2-1 of the
inner lead wires ILW1 and ILW2 at an overlapping por-
tion.
[0091] Thus, when the interconnector connection parts
OLW1-1 and OLW2-1 of the outer lead wires OLW1 and
OLW2 and the interconnector connection parts ILW1-1
and ILW2-1 of the inner lead wires ILW1 and ILW2 are
arranged in a generally straight line and the outer lead
wires OLW1 and OLW2 are arranged in the stepwise
configuration, there is no need to include an insulating
film or other electrical insulating material for insulating
the outer lead wires OLW1 and OLW2 and the inner lead
wires ILW1 and ILW2 from one another, so the manu-
facturing cost and the number of manufacturing process-
es for the solar cell panel 200 can be reduced.
[0092] Meanwhile, an insulating film 260 used to insu-
late the outer lead wires OLW1 and OLW2 and the inner
lead wires ILW1 and ILW2 from the solar cells 210 and
the interconnectors is formed to have a size sufficient for
covering the entirety of the coupling parts OLW1-2 and
OLW2-2 of the outer lead wires OLW1 and OLW2, a por-
tion of the junction box connection parts OLW1-3 and
OLW2-3, and a portion of the junction box connection
parts ILW1-2 and ILW2-2 of the inner lead wires ILW1
and ILW2. The insulating film 260 is positioned on the
rear surface of the solar cell 210 and in the spaces be-
tween the lead wires OLW1, OLW2, ILW1 and ILW2.
[0093] In this case, the insulating film 260 is made of
an opaque material which is similar to or the same as
that of the back sheet 250. Because the material of the
insulating film 260 is opaque, only the interconnector con-
nection parts OLW1-1, OLW2-1, ILW1-1, and ILW2-1 of

the lead wires OLW1, OLW2, ILW1, and ILW2 are seen
at the back side of the solar cell module 100, so the ex-
ternal appearance and insulation characteristics can be
improved. Additionally, because the lead wires do not
extend beyond the interconnector connection parts
OLW1-1, OLW2-1, ILW1-2, and ILW2-2, only the inter-
connector connection parts OLW1-1, OLW2-1, ILW1-1,
and ILW2-1 of the lead wires OLW1, OLW2, ILW1, and
ILW2 are seen at the front back side of the solar cell
module 100.
[0094] In the foregoing examples, the interconnector
connection parts OLW1-1 and OLW2-1, the first coupling
parts OLW1-2-1 and OLW2-2-1, the second coupling
parts OLW1-2-2 and OLW2-2-2, and the junction box
connection parts OLW1-3 and OLW2-3 of the outer lead
wires OLW1 and OLW2 are described as being divided
(i.e., separate wires). Likewise, the interconnector con-
nection parts ILW1-1 and ILW2-1 and the junction box
connection parts ILW1-2 and ILW2-2 of the inner lead
wires ILW1 and ILW2 are described as being divided
(i.e., separate wires).
[0095] However, the design of solar cell module 100
is not limited thereto and the lead wires OLW1, OLW2,
ILW1, and ILW2 may be integrally formed.
[0096] Such a design of the lead wires will now be de-
scribed with reference to FIG. 6, which is an enlarged
view of lead wires according to a modification of the lead
wires of FIG. 3. As illustrated, the outer lead wires OLW1
and OLW2 are each configured as a single body, respec-
tively, and each body includes interconnector connection
parts OWL1-1 and OLW2-2, first coupling parts
OLW1-2-1 and OLW2-2-1, second coupling parts
OLW1-2-2 and OLW2-2-2, and junction box connection
parts OLW1-3 and OLW2-3. Likewise, the inner lead
wires ILW1 and ILW2 are each configured as a single
body, respectively, and each body includes interconnec-
tor connection parts ILW1-1 and ILW2-1 and junction box
connection parts ILW1-2 and ILW2-2.
[0097] The outer lead wires OLW1 and OLW2 and the
inner lead wires ILW1 and ILW2 may be configured as a
single body, respectively. Alternatively, although not
shown, at least one of the interconnector connection
parts OLW1-1 and OLW2-1, the first coupling parts
OLW1-2-1 and OLW2-2-1, the second coupling parts
OLW1-2-2 and OLW2-2-2, and the junction box connec-
tion parts OLW1-3 and OLW2-3 of the outer lead wires
OLW1 and OLW2 may be formed as a separate member
from the other parts.
[0098] T Additionally, the lead wires may be configured
to have a form different from those of the embodiments
illustrated in FIGS. 3 and 6. This will now be described
with reference to FIG. 7. FIG. 7 is an enlarged view of
lead wires according to another modification of the lead
wires of FIG. 3. As illustrated, the modification illustrated
in FIG. 7 may be used when connection parts of the junc-
tion box 400 (shown in FIGS. 1 and 3) are disposed in a
direction of the strings of the solar cell panel 200, which
is different in the structure of the lead wires from those
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of the implementations described above, which are used
when the connection parts of the junction box connected
to the lead wires are disposed in a direction across the
strings of the solar cell panel.
[0099] In detail, with regard to FIG. 7, the junction box
connection parts OLW1-3 and OLW2-3 and the intercon-
nector connection parts OLW1-1 and OLW2-1 of the out-
er lead wires OLW1 and OLW2 are arranged to be par-
allel such that they cross the interconnectors, and the
coupling parts OLW1-2 and OLW2-2 coupling the inter-
connector connection parts OLW1-1 and OLW2-1 and
the junction box connection parts OLW1-3 and OLW2-3
are linearly formed to be arranged to be parallel to the
interconnectors.
[0100] The junction box connection parts ILW1-2 and
ILW2-2 and the interconnector connection parts ILW1-1
and ILW2-1 of the inner lead wires ILW1 and ILW2 are
arranged to be parallel to each other such that they cross
the interconnectors, and the coupling parts ILW1-3 and
ILW2-3 coupling the interconnector connection parts
ILW1-1 and ILW2-1 and the junction box connection parts
ILW1-2 and ILW2-2 are arranged to be parallel to the
interconnectors.
[0101] As shown in FIG. 7, a length L1 of the coupling
part ILW1-3 of the first inner lead wire ILW1 and a length
L2 of the coupling part ILW2-3 of the second inner lead
wire ILW2 in direction of the strings may be different, and
also a length L3 of the coupling part OLW1-2 of the first
outer lead wire OLW1 and a length L4 of the coupling
part OLW2-2 of the second outer lead wire OLW2 in the
direction of the strings may be different.
[0102] In FIG. 7, it is illustrated such that the length L1
of the coupling part ILW1-3 of the first inner lead wire
ILW1 and the length L3 of the coupling part OLW1-2 of
the first outer lead wire OLW1 are shorter than the length
L2 of the coupling part ILW2-3 of the second inner lead
wire ILW2 and the length L4 of the coupling part OLW2-2
of the second outer lead wire OLW2. However, the length
L1 of the coupling part ILW1-3 of the first inner lead wire
ILW1 and the length L3 of the coupling part OLW1-2 of
the first outer lead wire OLW1 may be longer than the
length L2 of the coupling part ILW2-3 of the second inner
lead wire ILW2 and the length L4 of the coupling part
OLW2-2 of the second outer lead wire OLW2.
[0103] As for the lead wires having such configura-
tions, similar to the implementations described above, at
least one of the parts may be formed to be separated
from the other parts or all of the parts may be integrally
formed as a single body.
[0104] FIG. 8 is a rear view of a solar cell module having
lead wires according to another implementation of a solar
cell module. A solar cell module according to the imple-
mentation of FIG. 8 includes six strings, namely, first to
sixth strings S1, S2, S3, S4, S5, and S6. Thus, the first
and sixth strings S1 and S6 are outer strings, and the
second to fifth strings S2, S3, S4, and S5 are inner strings.
[0105] The lead wires used for the solar cell module
having the configuration of FIG. 8 are configured to have

an overall shape and structure similar to those of the lead
wires according to the implementation of FIGS 3, 4, and
6, and are different in that the interconnector connection
part ILW1-1 of the first inner lead wire ILW1 is formed
having a length sufficient to connect with both the inter-
connector 220b of the second string S2 and the intercon-
nector 220c of the third string S3. Likewise, the intercon-
nector connection part ILW2-1 of the second inner lead
wire ILW2 is formed having a length sufficient to connect
with both the interconnectors 220d and 220e of the fourth
and fifth strings S4 and S5. Reference numerals OLW1-1
and OLW2-1 in FIG. 8 denote interconnector connection
parts of the first and second outer lead wires OLW1 and
OLW2, respectively.
[0106] In some implementations, the solar cell module
can include other numbers of strings of solar cells. For
example, the solar cell module can include first to eighth
strings. The first and eighth strings constitute outer
strings, while the other remaining strings, namely the sec-
ond to seventh strings constitute inner strings. Accord-
ingly, and as illustrated in FIGS 9 and 10, in a solar cell
module that includes eight strings, the lead wires may
include a first outer lead wire OLW1 connected with in-
terconnectors of the first string, a first inner lead wire
ILW1 simultaneously connected with interconnectors of
the second and third strings, a second inner lead wire
ILW2 connected with interconnectors of the fourth string,
a third inner lead wire ILW3 connected with interconnec-
tors of the fifth string, a fourth inner lead wire ILW4 con-
nected with interconnectors of the sixth and seventh
strings, and a second outer lead wire OLW2 connected
with interconnectors of the eighth string.
[0107] The first outer lead wire OLW1 connected with
the interconnectors of the first string, and the second out-
er lead wire OLW2 connected with the interconnectors
of the eighth string may be formed to have the same
structure as that of the first inner lead wire ILW1 simul-
taneously connecting the interconnectors of the second
and third strings and the fourth inner lead wire ILW4 si-
multaneously connecting the interconnectors of the sixth
and seventh strings as shown in FIG. 9, or may be formed
to have such a structure as illustrated in FIG. 10.
[0108] In this manner, the lead wires may be arranged
in one of a number of various different configurations
such that they do not overlap with each other. Thus, the
need for an insulating material to be included between
overlapping portions of the lead wires can be avoided.
As also described above, the configuration of the lead
wires can be selected such that the lead wires do not
extend beyond the interconnector connecting parts.
[0109] Although to the foregoing disclosure includes a
number of illustrative implementations, it should be un-
derstood that numerous other modifications and varia-
tions are possible that will fall within the scope of the
claims. More particularly, variations and modifications
are possible in the number of component parts, the ma-
terials thereof, the manner of producing and/or assem-
bling the component parts, and/or the arrangements of
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the component parts.

Claims

1. A solar cell module (100) comprising:

a solar cell panel (200) including an array of solar
cells (210) defining a plurality of outer strings
(S1 and S4, S1 and S6) positioned closest to
two outer edges of the solar cell panel (200) and
a plurality of inner strings (S2 and S3, S2 to S5)
positioned between the outer strings (S1 and
S4, S1 and S6), each of the plurality of strings
(S1 to S4, S1 to S6) including a plurality of solar
cells (210) in electrical connection and arranged
in a row;
a plurality of interconnectors (220a to 220d,
220a to 220f) electrically connecting the plurality
of solar cells (210) of the strings (S1 to S4, S1
to S6);
a junction box (400) that is configured to receive
electric current generated from the plurality of
strings (S1 to S4, S1 to S6);
a plurality of outer lead wires (OLW1 to OLW2)
and inner lead wires (ILW1 to ILW2, ILW1 to
ILW4) electrically coupling the junction box
(400) to an end portion of the interconnectors,
each outer lead wire (OLW1, OLW2) including
an interconnector connection part (OLW1-1,
OLW2-1) connected to a corresponding inter-
connector (220a and 220d, 220a and 220f) of
an outer string, a coupling part (OLW1-2,
OLW2-2) connected to one end portion of the
interconnector connection part (OLW1-1,
OLW2-1), and a junction box connection part
(OLW1-3, OLW2-3) connected to the other end
portion of the coupling part (OLW1-2, OLW2-2),
each inner lead wire ((ILW1 to ILW2), (ILW1 to
ILW4)) including an interconnector connection
part (ILW1-1, ILW2-1) connected to a corre-
sponding interconnector (220b to 220c, 220b to
220e) of an inner string and a junction box con-
nection part (ILW1-2, ILW2-2) connected to one
end portion of the interconnector connection
part (ILW1-1, ILW2-1); and
an insulating film (260) for insulating the plurality
of lead wires ((OLW1 to OLW2, ILW1 to ILW2),
(OLW1 to OLW2, ILW1 to ILW4)) from the the
plurality of solar cells (210),
wherein the plurality of lead wires ((OLW1 to
OLW2, ILW1 to ILW2), (OLW1 to OLW2, ILW1
to ILW4)) are arranged such that they do not
overlap with each other,
characterized in that
the insulating film (260) covers the entirety of
the coupling parts (OLW1-2, OLW2-2) of the out-
er lead wires (OLW1, OLW2), a portion of the

junction box connection parts (OLW1-3,
OLW2-3) of the outer lead wires (OLW1, OLW2),
and a portion of the junction box connection
parts (ILW1-2, ILW2-2) of the inner lead wires
((ILW1 to ILW2), (ILW1 to ILW4)).

2. The solar cell module of claim 1, wherein the inter-
connector connection parts (OLW1-1, OLW2-1,
ILW1-1, ILW2-1) of the respective lead wires ((OLW1
to OLW2, ILW1 to ILW2), or (OLW1 to OLW2, ILW1
to ILW4)) are arranged in a straight line.

3. The solar cell module of claim 1, wherein the junction
box connection part (OLW1-3, OLW2-3) and the in-
terconnector connection part (OLW1-1, OLW2-1) of
the outer lead wires (OLW1, OLW2) of the plurality
of lead wires ((OLW1 to OLW2, ILW1 to ILW2),
(OLW1 to OLW2, ILW1 to ILW4)) that is connected
to the interconnector (220a and 220d, 220a and
220f) of the outer string (S1 and S4, S1 and S6) are
arranged orthogonal to each other.

4. The solar cell module of claim 3, wherein the coupling
part (OLW1-2, OLW2-2) of the outer lead wires
(OLW1, OLW2) of the plurality of lead wires ((OLW1
to OLW2, ILW1 to ILW2), (OLW1 to OLW2, ILW1 to
ILW4)) that is connected to the interconnector (220a
and 220d, 220a and 220f) of the outer string (S1 and
S4, S1 and S6) includes:

a first coupling part (OLW1-2-1, OLW2-2-1) cou-
pled to the interconnector connection part
(OLW1-1, OLW2-1) such that the first coupling
part (OLW1-2-1, OLW2-2-1) is orthogonal to
and intersects the interconnector connection
part (OLW1-1, OLW2-1); and
a second coupling part (OLW1-2-2, OLW2-2-2)
coupled to the first coupling part (OLW1-2-1,
OLW2-2-1) and the junction box connection part
(OLW1-3, OLW2-3), the second coupling part
(OLW1-2-2, OLW2-2-2) being arranged parallel
to the interconnector connection part (OLW1-1,
OLW2-1).

5. The solar cell module of claim 4, wherein the inter-
connector connection part (OLW1-1, OLW2-1), the
first coupling part (OLW1-2-1, OLW2-2-1), the sec-
ond coupling part (OLW1-2-2, OLW2-2-2), and the
junction box connection part (OLW1-3, OLW2-3) of
the lead wire (OLW1, OLW2) of the plurality of lead
wires ((OLW1 to OLW2, ILW1 to ILW2), (OLW1 to
OLW2, ILW1 to ILW4)) that is connected to the in-
terconnector (220a and 220d, 220a and 220f) of an
outer string (S1 and S4, S1 and S6) are integrally
formed.

6. The solar cell module of claim 2, wherein the junction
box connection parts (ILW1-2, ILW2-2) of the inner
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lead wires ((ILW1 to ILW2), (ILW1 to ILW4)) is or-
thogonal to the interconnector connection part
(ILW1-1, ILW2-1) of the inner lead wires ((ILW1 to
ILW2), (ILW1 to ILW4)).

7. The solar cell module of claim 1, wherein at least
one of the plurality of interconnectors (220a to 220d,
220a to 220f) is arranged to traverse atop at least
one solar cell (210) of the array of solar cells (210).

Patentansprüche

1. Solarzellenmodul (100) umfassend:

eine Solarzellenplatte (200) umfassend ein Ar-
ray von Solarzellen (210), die eine Mehrzahl von
am nächsten zu zwei äußeren Rändern der So-
larzellenplatte (200) positionierten äußeren Rei-
hen (S1 und S4, S1 und S6) und eine Mehrzahl
von zwischen den äußeren Reihen (S1 und S4,
S1 und S6) angeordneten inneren Reihen (S1
und S3, S2 bis S5) definieren, wobei jede der
Mehrzahl von Reihen (S1 bis S4, S1 bis S6) eine
Mehrzahl von elektrisch verbundenen und in
Reihe angeordneten Solarzellen (210) umfasst;
eine Mehrzahl von Interkonnektoren (220a bis
220d, 220a bis 220f), welche die Mehrzahl von
Solarzellen (210) der Reihen (S1 bis S4, S1 bis
S6) elektrisch verbindet;
einen Anschlusskasten (400), der dazu einge-
richtet ist, von der Mehrzahl von Reihen (S1 bis
S4, S1 bis S6) generierten elektrischen Strom
zu empfangen;
eine Mehrzahl von äußeren Leitungsdrähten
(OLW1 bis OLW2) und inneren Leitungsdrähten
(ILW1 bis ILW2, ILW1 bis ILW4), welche den
Anschlusskasten (400) mit einem Endabschnitt
der Interkonnektoren elektrisch koppeln,
wobei jeder äußere Leitungsdraht (OLW1,
OLW2) ein Interkonnektor-Verbindungsteil
(OLW1-1, OWL2-1), das mit einem entspre-
chenden Interkonnektor (220a und 220d, 220a
und 220f) einer äußeren Reihe verbunden ist,
ein Kopplungsteil (OLW1-2, OWL2-2), das mit
einem Endabschnitt des Interkonnektor-Verbin-
dungsteils (OLW1-1, OWL2-1) verbunden ist,
und ein Anschlusskasten-Verbindungsteil
(OLW1-3, OLW2-3), das mit dem anderen En-
dabschnitt des Kopplungsteils (OLW1-2,
OLW2-2) verbunden ist, umfasst,
wobei jeder innere Leitungsdraht ((ILW1 bis
ILW2), (ILW1 bis ILW4)) ein Interkonnektor-Ver-
bindungsteil (ILW1-1, ILW2-1), das mit einem
entsprechenden Interkonnektor (220b bis 220c,
220b bis 220e) einer inneren Reihe verbunden
ist, und ein Anschlusskasten-Verbindungsteil
(ILW1-2, ILW2-2), das mit einem Endabschnitt

des Interkonnektor-Verbindungsteils (ILW1-1,
ILW2-1) verbunden ist, umfasst; und
einen Isolationsfilm (260) zum Isolieren der
Mehrzahl von Leitungsdrähten ((OLW1 bis
OLW2, ILW1 bis ILW2)(OLW1 bis OLW2, ILW1
bis ILW4)) von der Mehrzahl von Solarzellen
(210),
wobei die Mehrzahl von Leitungsdrähten
((OLW1 bis OLW2, ILW1 bis ILW2)(OLW1 bis
OLW2, ILW1 bis ILW4)) so angeordnet sind,
dass sie einander nicht überlappen,
dadurch gekennzeichnet dass
der Isolationsfilm (260) die Gesamtheit der
Kopplungsteile (OLW1-2, OLW2-2) der äuße-
ren Leitungsdrähte (OLW1, OLW2), einen Ab-
schnitt der Anschlusskasten-Verbindungsteile
(OLW1-3, OLW2-3) der äußeren Leitungsdräh-
te (OLW1, OLW2) und einen Abschnitt der An-
schlusskasten-Verbindungsteile (ILW1-2,
ILW2-2) der inneren Leitungsdrähte ((ILW1 bis
ILW2), (ILW1 bis ILW4)) überdeckt.

2. Solarzellenmodul nach Anspruch 1, wobei die Inter-
konnektor-Verbindungsteile (OLW1-1, OLW2-1,
ILW1-1, ILW2-1) der jeweiligen Leitungsdrähte
((OLW1 bis OLW2, ILW1 bis ILW2), oder (OLW1 bis
OLW2, ILW1 bis ILW4)) in einer geraden Linie an-
geordnet sind.

3. Solarzellenmodul nach Anspruch 1, wobei das An-
schlusskasten-Verbindungsteil (OLW1-3, OLW2-3)
und das Interkonnektor-Verbindungsteil (OLW1-1,
OLW2-1) der äußeren Leitungsdrähte (OLW1,
OLW2) der Mehrzahl von Leitungsdrähten ((OLW1
bis OLW2, ILW1 bis ILW2), (OLW1 bis OLW2, ILW1
bis ILW4)), die mit dem Interkonnektor (220a und
220d, 220a und 220f) der äußeren Reihen (S1 und
S4, S1 und S6) verbunden ist, orthogonal zueinan-
der angeordnet sind.

4. Solarzellenmodul nach Anspruch 3, wobei das Ver-
bindungsteil (OLW1-2, OLW2-2) der äußeren Lei-
tungsdrähte (OLW1, OLW2) der Mehrzahl von Lei-
tungsdrähten ((OLW1 bis OLW2, ILW1 bis ILW2),
(OLW1 bis OLW2, ILW1 bis ILW4)), die mit dem In-
terkonnektor (220a und 220d, 220a und 220f) der
äußeren Reihen (S1 und S4, S1 und S6) verbunden
ist, umfasst:

ein erstes Kopplungsteil (OLW1-2-1,
OLW2-2-1), das mit dem Interkonnektor-Verbin-
dungsteil (OLW1-1, OLW2-1) gekoppelt ist, so
dass das erste Kopplungsteil (OLW1-2-1,
OLW2-2-1) orthogonal zu dem Interkonnektor-
Verbindungsteil (OLW1-1, OLW2-1) ist und die-
sen kreuzt; und
ein zweites Kopplungsteil (OLW1-2-2,
OLW2-2-2), das mit dem ersten Kopplungsteil
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(OLW1-2-1, OLW2-2-1) und dem Anschluss-
kasten-Verbindungsteil (OLW1-3, OLW2-3) ge-
koppelt ist, wobei das zweite Kopplungsteil
(OLW1-2-2, OLW2-2-2) parallel zu dem Inter-
konnektor-Verbindungsteil (OLW1-1, OLW2-1)
angeordnet ist.

5. Solarzellenmodul nach Anspruch 4, wobei das Inter-
konnektor-Verbindungsteil (OLW1-1, OLW2-1), das
erste Kopplungsteil (OLW1-2-1, OLW2-2-1), das
zweite Kopplungsteil (OLW1-2-2, OLW2-2-2), und
das Anschlusskasten-Verbindungsteil (OLW1-3,
OLW2-3) des Leitungsdrahts (OLW1, OLW2) der
Mehrzahl von Leitungsdrähten ((OLW1 bis OLW2,
ILW1 bis ILW2), (OLW1 bis OLW2, ILW1 bis ILW4)),
der mit dem Interkonnektor (220a und 220d, 220a
und 220f) einer äußeren Reihe (S1 und S4, S1 und
S6) verbunden ist, integral gebildet sind.

6. Solarzellenmodul nach Anspruch 2, wobei die An-
schlusskasten-Verbindungsteile (ILW1-2, ILW2-2)
der inneren Leitungsdrähte ((ILW1 bis ILW2), (ILW1
bis ILW4)) orthogonal zu dem Interkonnektor-Ver-
bindungsteil (ILW1-1, ILW2-1) der inneren Leitungs-
drähte ((ILW1 bis ILW2), (ILW1 bis ILW4)) sind.

7. Solarzellenmodul nach Anspruch 1, wobei mindes-
tens einer der Mehrzahl von Interkonnektoren (220a
bis 220d, 220a bis 220f) so angeordnet ist, dass er
oberhalb mindestens einer Solarzelle (210) des Ar-
rays von Solarzellen (210) quer verläuft.

Revendications

1. Module (100) de cellules solaires comprenant :

un panneau (200) de cellules solaires compre-
nant un réseau de cellules solaires (210) défi-
nissant une pluralité de chaînes extérieures (S1
et S4, S1 et S6) positionnées plus près des deux
bords extérieurs du panneau (200) de cellules
solaires et une pluralité de chaînes intérieures
(S2 et S3, S2 à S5) positionnées entre les chaî-
nes extérieures (S1 et S4, S1 et S6), chacune
parmi la pluralité de chaînes (S1 à S4, S1 à S6)
incluant une pluralité de cellules solaires (210)
en connexion électrique et agencées en une
rangée ;
une pluralité d’interconnecteurs (220a à 220d,
220a à 220f) connectant électriquement la plu-
ralité de cellules solaires (210) des chaînes (S1
à S4, S1 à S6) ;
un boîtier de jonction (400) qui est configuré
pour recevoir le courant électrique généré de-
puis la pluralité de chaînes (S1 à S4, S1 à S6) ;
une pluralité de fils conducteurs extérieurs
(OLW1 à OLW2) et de fils conducteurs intérieurs

(ILW1 à ILW2, ILW1 à ILW4) couplant électri-
quement le boîtier de jonction (400) à une partie
d’extrémité des interconnecteurs,
chaque fils conducteur extérieur (OLW1, OLW2)
incluant une partie de connexion d’interconnec-
teur (OLW1-1, OLW2-1) connecté à un intercon-
necteur correspondant (220a et 220d, 220a et
220f) d’une chaîne extérieure, une partie de cou-
plage (OLW1-2, OLW2-2) connectée à une par-
tie d’extrémité de la partie de connexion
(OLW1-1, OLW2-1) d’interconnecteur, et une
partie de connexion (OLW1-3, OLW2-3) du boî-
tier de jonction connectée à l’autre partie d’ex-
trémité de la partie de couplage (OLW1-2,
OLW2-2),
chaque fils conducteur intérieur ((ILW1 à ILW2),
(ILW1 à ILW4)) incluant une partie de connexion
(ILW1-1, ILW2-1) d’interconnecteur connectée
à un interconnecteur (220b à 220c, 220b à 220e)
correspondant d’une chaîne intérieure et une
partie de connexion (ILW1-2, ILW2-2) de boîtier
de jonction connectée à une partie d’extrémité
de la partie de connexion (ILW1-1, ILW2-1)
d’interconnecteur ; et
un film isolant (260) destiné à isoler la pluralité
de fils conducteurs ((OLW1 à OLW2, ILW1 à
ILW2), (OLW1 à OLW2, ILW1 à ILW4)) de la
pluralité de cellules solaires (210),
dans lequel les fils conducteurs en pluralité
((OLW1 à OLW2, ILW1 à ILW2), (OLW1 à
OLW2, ILW1 à ILW4)) sont agencés d’une ma-
nière telle qu’ils ne se chevauchent pas les uns
les autres,
caractérisé en ce que
le film isolant (260) couvre la totalité des parties
de couplage (OLW1-2, OLW2-2) des fils con-
ducteurs extérieurs (OLW1, OLW2), une partie
des parties de connexion (OLW1-3, OLW2-3)
du boîtier de jonction des fils conducteurs exté-
rieurs (OLW1, OLW2), et une partie des parties
de connexion (ILW1-2, ILW2-2) du boîtier de
jonction des fils conducteurs intérieurs ((ILW1 à
ILW 2), (ILW1 à ILW4)).

2. Module de cellules solaires selon la revendication 1,
dans lequel les parties de connexion (OLW1-1,
OLW2-1, ILW1-1, ILW2-1) d’interconnecteur des fils
conducteurs respectifs ((OLW1 à OLW 2, ILW1 à
ILW2), ou (OLW1 à OLW2, ILW1 à ILW4)) sont agen-
cées en ligne droite.

3. Module de cellules solaires selon la revendication 1,
dans lequel la partie de connexion (OLW1-3,
OLW2-3) du boîtier de jonction et la partie de con-
nexion (OLW1-1, OLW2-2) d’interconnecteur des fils
conducteurs extérieurs (OLW1, OLW2) de la plura-
lité de fils conducteurs ((OLW1 à OLW2, ILW1 à
ILW2), (OLW1 à OLW2, ILW1 à ILW4)) qui sont con-
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nectés à l’interconnecteur (220a et 222d, 220a et
220f) de la chaîne extérieure (S1 et S4, S1 et S6)
sont agencées orthogonales les unes aux autres.

4. Module de cellules solaires selon la revendication 3,
dans lequel la partie de couplage (OLW1-2,
OLW2-2) des fils conducteurs extérieurs (OLW 1,
OLW 2) de la pluralité de fils conducteurs ((OLW1 à
OLW2, ILW1 à ILW2), (OLW1 à OLW2, ILW1 à
ILW4)) qui sont connectés à l’interconnecteur (220a
et 222d, 220a et 220f) de la chaîne extérieure (S1
et S4, S1 et S6) comprend :

une première partie de couplage (OLW1-2-1,
OLW2-2-1) couplée à la partie de connexion
(OLW1-1, OLW2-1) d’une manière telle que la
première partie de couplage (OLW1-2-1,
OLW2-2-1) est orthogonale à et croise la partie
de connexion (OLW1-1, OLW2-1)
d’interconnecteur ; et
une deuxième partie de couplage (OLW1-2-2,
OLW2-2-2) couplée à la première partie de cou-
plage (OLW1-2-1, OLW2-2-1) et à la partie de
connexion (OLW1-3, OLW2-3) de boîtier de
jonction, la deuxième partie de couplage
(OLW1-2-2, OLW2-2-2) étant agencée parallèle
à la partie de connexion (OLW1-1, OLW2-1)
d’interconnecteur.

5. Module de cellules solaires selon la revendication 4,
dans lequel la partie de connexion (OLW1-1,
OLW2-1) d’interconnecteur, la première partie de
couplage (OLW1-2-1, OLW2-2-1), la deuxième par-
tie de couplage (OLW1-2-2, OLW2-2-2), et la partie
de connexion (OLW1-3, OLW2-3) de boîtier de jonc-
tion du fils conducteur (OLW1, OLW2) de la pluralité
de fils conducteurs ((OLW1 à OLW2, ILW1 à ILW2),
(OLW1 à OLW2, ILW1 à ILW4)) qui sont connectés
à l’interconnecteur (220a et 222d, 220a et 220f)
d’une chaîne extérieure (S1 et S4, S1 et S6) sont
formées solidairement.

6. Module de cellules solaires selon la revendication 2,
dans lequel les parties de connexion (ILW1-2,
ILW2-2) de boîtier de jonction des fils conducteurs
intérieurs ((ILW1 à ILW2), (ILW1 à ILW4)) est ortho-
gonale à la partie de connexion (ILW1-1, ILW2-1)
d’interconnecteur des fils conducteurs intérieurs
((ILW1 à ILW2), (ILW1 à ILW4)).

7. Module de cellules solaires selon la revendication 1,
dans lequel au moins l’un parmi la pluralité d’inter-
connecteurs (220a et 222d, 220a et 220f) est agencé
pour traverser le sommet d’au moins une cellule so-
laire (210) du réseau de cellules solaires (210).
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