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(57) ABSTRACT

A method for producing a back-contacting solar-cell module
and a back-contacting solar-cell module. The method
includes: providing a first stacked member, wherein the first
stacked member includes a first sheet member; a surface of
the first sheet member is provided with a plurality of first
electrically conducting sites; the first stacked member fur-
ther includes electrically conducting protrusions that are
formed on the first electrically conducting sites of the first
sheet member, adhering and insulating space rings at the
peripheries of the first electrically conducting sites; provid-
ing a second stacked member, wherein the second stacked
member includes a second sheet member; a surface of
second sheet member is provided with a plurality of second
electrically conducting sites; stacking and laminating first
stacked member and second stacked member, the electri-
cally conducting protrusions abut second electrically con-
ducting sites, adhering and insulating space rings adhere first
sheet member and second sheet member together.
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providing a first stacked member, wherein the first stacked member
comprises a first sheet member; the first sheet member is one of a metal circuit
board or a back-contacting solar-cell sheet; a surface of the first sheet memberis| 101
provided with a plurality of first electrically conducting sites; and the first

stacked member further comprises electrically conducting protrusions that are

formed on the first electrically conducting sites of the first sheet member

102
, 10

providing a second stacked member, wherein the second stacked member

comprises a second sheet member; the second sheet member is the other of the metal
circuit board and the back-contacting solar-cell sheet; a surface of the second sheet
member is provided with a plurality of second electrically conducting sites; and

adhermg and insulating space rings are provided at peripheries of the first electrically

conducting sites or peripheries of the second electrically conducting sites

A 4

stacking and laminating the first stacked member and the second stacked

103

member, so that the electrically conducting protrusions abut the secondj—~_>

electrically conducting sites, and the adhering and insulating space rings adhere

the first sheet member and the second sheet member together

FiG. 1
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FI1G. 2
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providing the first sheet member, wherein the first sheet member is one of a metal circuit
board or a back-contacting solar-cell sheet; a surface of the first sheet member is provided 201
with a plurality of first electrically conducting sites; and the first stacked member further

comprises electrically conducting protrusions that are formed on the first electrically

L

printing an electrically conductive material onto the first electrically conducting sites| 20

conducting sites of the first sheet member

of the first sheet member, to form the electrically conducting protrusions

providing a second stacked member, wherein the second stacked member comprises a
second sheet member; the second sheet member is the other of the metal circuit board and
the back-contacting solar-cell sheet; a surface of the second sheet member is provided with "\%O 3
a plurality of second electrically conducting sites; and adhering and insulating space rings
are provided at peripheries of the first electrically conducting sites or peripheries of the
second electrically conducting sites

A

spray-coating a soldering flux onto a surface of the electrically conducting /_\2/04
protrusions

A
stacking and laminating the first stacked member and the second stacked member, so

that the electrically conducting protrusions abut the second electrically conducting sites, /.\%05
and the adhering and insulating space rings adhere the first sheet member and the second

sheet member together

FIG. 8
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calculating and processing device

memory 1020

processor 1010 space 1030 for the program code

| |
:program code 1031 for implementing the steps of :

: the method according to the present disclosure :

FIG. 11

storage unit for the program code

|
|
I
:
readable code 1031' for implementing the :
steps of the method according to the present !
disclosure :
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METHOD FOR PRODUCING
BACK-CONTACT SOLAR CELL ASSEMBLY
AND BACK-CONTACT SOLAR CELL
ASSEMBLY

[0001] The present disclosure claims the priorities of the
Chinese patent application filed on Aug. 26, 2019 before the
Chinese Patent Office with the application number of
201910791309.X and the title of “METHOD FOR PRO-
DUCING BACK-CONTACT SOLAR CELL ASSEMBLY
AND BACK-CONTACT SOLAR CELL ASSEMBLY” and
the Chinese patent application filed on Aug. 26, 2019 before
the Chinese Patent Office with the application number of
201910792400.3 and the title of “METHOD FOR PRO-
DUCING BACK-CONTACT SOLAR CELL ASSEMBLY
AND BACK-CONTACT SOLAR CELL ASSEMBLY”,
which are incorporated herein in its entirety by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical field
of solar photovoltaics, and particularly relates to a method
for producing a back-contacting solar-cell module and a
back-contacting solar-cell module, a computer program and
a computer-readable medium.

BACKGROUND

[0003] Back-contacting solar-cell assemblies do not have
main grid lines at the front face, and both of the cathode and
the anode are arranged at the back face of the cell, which
reduces shading, and effectively increases the short-circuited
circuits of the cell, so as to increase the energy conversion
efficiency of the module. Accordingly, back-contacting
solar-cell assemblies have an extensive application prospect.
[0004] Currently, the methods for producing back-contact-
ing solar-cell assemblies mainly comprise: Providing a
conductive adhesive between the back-contacting solar-cell
sheet and a metal circuit board, and, in the lamination
process, realizing the electric connection and the adhesion
between the back-contacting solar-cell sheet and the metal
circuit board by using the conductive adhesive.

[0005] The above-described methods for producing back-
contacting solar-cell assemblies comprise, in the lamination
process, realizing the electric connection and the adhesion
between the back-contacting solar-cell sheet and the metal
circuit board by using the conductive adhesive, which
results in that the electric connection is not reliable and has
a low yield.

SUMMARY

[0006] The present disclosure provides a back-contacting
solar-cell module, a method for producing a back-contacting
solar-cell module, a computer program and a computer-
readable medium, which aim at solving the problems of
back-contacting solar-cell assemblies of an unreliable elec-
tric connection and a low yield.

[0007] According to the first aspect of the present disclo-
sure, there is provided a method for producing a back-
contacting solar-cell module, wherein the method com-
prises:

[0008] providing a first stacked member, wherein the first
stacked member comprises a first sheet member; the first
sheet member is one of a metal circuit board or a back-
contacting solar-cell sheet; a surface of the first sheet mem-
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ber is provided with a plurality of first electrically conduct-
ing sites; and the first stacked member further comprises
electrically conducting protrusions that are formed on the
first electrically conducting sites of the first sheet member;
[0009] providing a second stacked member, wherein the
second stacked member comprises a second sheet member;
the second sheet member is the other of the metal circuit
board and the back-contacting solar-cell sheet; a surface of
the second sheet member is provided with a plurality of
second electrically conducting sites; and adhering and insu-
lating space rings are provided at peripheries of the first
electrically conducting sites or peripheries of the second
electrically conducting sites; and

[0010] stacking and laminating the first stacked member
and the second stacked member, so that the electrically
conducting protrusions abut the second electrically conduct-
ing sites, and the adhering and insulating space rings adhere
the first sheet member and the second sheet member
together.

[0011] Optionally, a material of the adhering and insulat-
ing space rings is an insulative adhering material;

[0012] the insulative adhering material comprises a liquid
binder and an inert filler; and

[0013] the inert filler comprises a silicon-dioxide particle.
[0014] Optionally, the silicon-dioxide particle is a gas-
phase silicon-dioxide particle.

[0015] Optionally, the liquid binder comprises a siloxane;
and

[0016] a mass ratio of the inert filler to the liquid binder is
7:3 to 3:7.

[0017] Optionally, the first stacked member is obtained by

using the following steps:

[0018] providing the first sheet member; and

[0019] printing an electrically conductive material onto
the first electrically conducting sites of the first sheet mem-
ber, to form the electrically conducting protrusions.

[0020] Optionally, before the step of stacking and lami-
nating the first stacked member and the second stacked
member, the method further comprises:

[0021] printing at the peripheries of the first electrically
conducting sites of the first sheet member to form the
adhering and insulating space rings; or, printing at the
peripheries of the second electrically conducting sites of the
second sheet member to form the adhering and insulating
space rings.

[0022] Optionally, a thickness of the adhering and insu-
lating space rings is 1 to 100 micrometers.

[0023] Optionally, before the step of stacking and lami-
nating the first stacked member and the second stacked
member, the method further comprises:

[0024] spray-coating a soldering flux onto a surface of the
electrically conducting protrusions.

[0025] Optionally, neighboring instances of the adhering
and insulating space rings have a gap therebetween.
[0026] Optionally, before the step of printing the electri-
cally conductive material onto the first electrically conduct-
ing sites of the first sheet member, to form the electrically
conducting protrusions, the method further comprises:
[0027] stacking sequentially an encapsulating material and
a cover-plate material on a first side of the first sheet
member, wherein the first side is opposite to one side of the
first sheet member that is provided with the first electrically
conducting sites; and
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[0028] the step of printing the electrically conductive
material onto the first electrically conducting sites of the first
sheet member, to form the electrically conducting protru-
sions comprises:

[0029] by using the encapsulating material and the cover-
plate material as a printing supporting substrate, printing the
electrically conductive material onto the first electrically
conducting sites of the first sheet member, to form the
electrically conducting protrusions.

[0030] According to the second aspect of the present
disclosure, there is provided a back-contacting solar-cell
module, wherein the back-contacting solar-cell module
comprises: a first stacked member and a second stacked
member;

[0031] the first stacked member comprises a first sheet
member;
[0032] the first sheet member is one of a metal circuit

board or a back-contacting solar-cell sheet;

[0033] a surface of the first sheet member is provided with
a plurality of first electrically conducting sites;

[0034] the first stacked member further comprises electri-
cally conducting protrusions that are formed on the first
electrically conducting sites of the first sheet member;

[0035] the second stacked member comprises a second
sheet member;
[0036] the second sheet member is the other of the metal

circuit board and the back-contacting solar-cell sheet than
the first sheet;

[0037] a surface of the second sheet member is provided
with a plurality of second electrically conducting sites;
[0038] adhering and insulating space rings are provided at
peripheries of the first electrically conducting sites or
peripheries of the second electrically conducting sites;
[0039] the first stacked member and the second stacked
member are stacked and laminated together, and the elec-
trically conducting protrusions abut the second electrically
conducting sites;

[0040] and

[0041] the first sheet member and the second sheet mem-
ber are adhered together by using the adhering and insulat-
ing space rings.

[0042] According to the third aspect of the present disclo-
sure, there is provided a computer program, wherein the
computer program comprises a computer-readable code, and
when the computer-readable code is executed in a calculat-
ing and processing device, the computer-readable code
causes the calculating and processing device to implement
the method for producing a back-contacting solar-cell mod-
ule according to any one of the above items.

[0043] According to the fourth aspect of the present dis-
closure, there is provided a computer-readable medium,
wherein the computer-readable medium stores the computer
program stated above.

[0044] In the embodiments of the present disclosure, the
method comprises providing a first stacked member,
wherein the first stacked member comprises a first sheet
member; the first sheet member is one of a metal circuit
board or a back-contacting solar-cell sheet; a surface of the
first sheet member is provided with a plurality of first
electrically conducting sites; and the first stacked member
further comprises electrically conducting protrusions that
are formed on the first electrically conducting sites of the
first sheet member; providing a second stacked member,
wherein the second stacked member comprises a second
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sheet member; the second sheet member is the other of the
metal circuit board and the back-contacting solar-cell sheet
than the first sheet; a surface of the second sheet member is
provided with a plurality of second electrically conducting
sites; and adhering and insulating space rings are provided
at peripheries of the first electrically conducting sites or
peripheries of the second electrically conducting sites; and
stacking and laminating the first stacked member and the
second stacked member, so that the electrically conducting
protrusions abut the second electrically conducting sites, and
the adhering and insulating space rings adhere the first sheet
member and the second sheet member together. As com-
pared with the prior art, in which the electric connection and
the adhesion between the metal circuit board and the back-
contacting solar-cell sheet are realized by using a conductive
adhesive in the lamination process, and the electric connec-
tion is realized mainly by the fusion of the conductive
adhesive with the metal circuit board and the back-contact-
ing solar-cell sheet in the lamination process, whereby the
electric connection has a low reliability and a low yield. In
the present disclosure, the first stacked member comprises
the electrically conducting protrusions that are formed on
the first electrically conducting sites of the first sheet mem-
ber, the adhering and insulating space rings are provided at
the peripheries of the first electrically conducting sites or the
second electrically conducting sites, and the electric con-
nection between the metal circuit board and the back-
contacting solar-cell sheet is realized mainly by the stacking
of the first stacked member and the second stacked member
and the abutting of the electrically conducting protrusions to
the second electrically conducting sites of the second sheet
member, whereby a stable electric connection can be real-
ized substantially without the fusion, which improves the
reliability and the yield of the electric connection. In the
lamination process, by pressing the first stacked member and
the second stacked member, the electrically conducting
protrusions and the second electrically conducting sites can
be pressed tighter, which further improves the reliability and
the yield of the electric connection.

[0045] The above description is merely a summary of the
technical solutions of the present disclosure. In order to
more clearly know the elements of the present disclosure to
enable the implementation according to the contents of the
description, and in order to make the above and other
purposes, features and advantages of the present disclosure
more apparent and understandable, the particular embodi-
ments of the present disclosure are provided below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] In order to more clearly illustrate the technical
solutions of the embodiments of the present disclosure or the
prior art, the figures that are required to describe the embodi-
ments or the prior art will be briefly introduced below.
Apparently, the figures that are described below are embodi-
ments of the present disclosure, and a person skilled in the
art can obtain other figures according to these figures
without paying creative work.

[0047] FIG. 1 shows a flow chart of the steps of the
method for producing a back-contacting solar-cell module
according to an embodiment of the present disclosure;
[0048] FIG. 2 shows a schematic structural diagram of the
back-contacting solar-cell sheet according to an embodiment
of the present disclosure;
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[0049] FIG. 3 shows a schematic structural diagram of the
electrode according to an embodiment of the present dis-
closure;

[0050] FIG. 4 shows a schematic structural diagram of the
doping diffusing region according to an embodiment of the
present disclosure;

[0051] FIG. 5 shows a schematic structural diagram of the
adhering and insulating space rings according to an embodi-
ment of the present disclosure;

[0052] FIG. 6 shows a schematic structural diagram of the
adhering and insulating space rings according to another
embodiment of the present disclosure;

[0053] FIG. 7 shows a schematic structural diagram of the
back-contacting solar-cell module according to an embodi-
ment of the present disclosure;

[0054] FIG. 8 shows a flow chart of the steps of the
method for producing a back-contacting solar-cell module
according to another embodiment of the present disclosure;
[0055] FIG. 9 shows a schematic structural diagram of the
stacking of the encapsulating material on the first side of the
first sheet member according to an embodiment of the
present disclosure;

[0056] FIG. 10 shows a schematic structural diagram of
the formation by printing of the electrically conducting
protrusions onto the first electrically conducting sites of the
back-contacting solar-cell sheet according to an embodiment
of the present disclosure;

[0057] FIG. 11 schematically shows a block diagram of a
calculating and processing device for implementing the
method according to the present disclosure; and

[0058] FIG. 12 schematically shows a storage unit for
maintaining or carrying a program code for implementing
the method according to the present disclosure.

DESCRIPTION OF THE REFERENCE
NUMBERS

[0059] 1-silicon substrate, 2-doping diffusing region,
3-electrode, 11-surface of the silicon substrate that receives
light, 8-gaps between the adhering and insulating space
rings, 12-back face of the silicon substrate 1, 21-P-type
doping diffusing regions, 22-N-type doping diffusing
regions, 31-anode fine grid lines, 32-cathode fine grid lines,
33-anode-connected electrodes, 34-cathode-connected elec-
trodes, 10-front cover-plate material, 20-front encapsulating
material, 30-back-contacting solar-cell sheet, 40-adhering
and insulating space rings, 41-electrically conducting pro-
trusions, 42-inner rings of the adhering and insulating space
rings, 50-metal circuit board, 60-rear encapsulating material,
and 70-rear cover-plate material.

DETAILED DESCRIPTION

[0060] Inorderto make the objects, the technical solutions
and the advantages of the embodiments of the present
disclosure clearer, the technical solutions of the embodi-
ments of the present disclosure will be clearly and com-
pletely described below with reference to the drawings of
the embodiments of the present disclosure. Apparently, the
described embodiments are merely certain embodiments of
the present disclosure, rather than all of the embodiments.
All of the other embodiments that a person skilled in the art
obtains on the basis of the embodiments of the present
disclosure without paying creative work fall within the
protection scope of the present disclosure.
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[0061] Referring to FIG. 1, FIG. 1 shows a flow chart of
the steps of the method for producing a back-contacting
solar-cell module according to an embodiment of the present
disclosure.

[0062] Step 101: providing a first stacked member,
wherein the first stacked member comprises a first sheet
member; the first sheet member is one of a metal circuit
board or a back-contacting solar-cell sheet; a surface of the
first sheet member is provided with a plurality of first
electrically conducting sites; and the first stacked member
further comprises electrically conducting protrusions that
are formed on the first electrically conducting sites of the
first sheet member.

[0063] In an embodiment of the present disclosure, the
first stacked member includes a first sheet member. The first
sheet member is one of a metal circuit board or a back-
contacting solar-cell sheet. For example, the first sheet
member may be a metal circuit board. Alternatively, the first
sheet member may be a back-contacting solar-cell sheet. The
quantity of the back-contacting solar-cell sheets is not par-
ticularly limited, and the back-contacting solar-cell sheets
may have substantially the same current characteristics or
voltage characteristics, which is particularly set according to
the demand of the back-contacting solar-cell module.
[0064] In an embodiment of the present disclosure, the
back-contacting solar-cell sheet may be a solar-cell sheet in
which the front face does not have a main grid line and both
of the cathode and the anode are provided at the back face.
In an embodiment of the present disclosure, the back-
contacting solar-cell sheet may be an IBC cell, a MWT cell,
a EWT cell and so on.

[0065] Referring to FIG. 2, FIG. 2 shows a schematic
structural diagram of the back-contacting solar-cell sheet
according to an embodiment of the present disclosure. In
FIG. 2, 1 may be a silicon substrate, 2 may be a doping
diffusing region, and 3 may be an electrode. 11 may be the
surface that receives light; in other words, 11 is the front face
of the silicon substrate 1. 12 may be the back face of the
silicon substrate 1. The doping diffusing region 2 and the
electrode 3 are provided sequentially at the back face of the
silicon substrate 1.

[0066] Referring to FIG. 3, FIG. 3 shows a schematic
structural diagram of the electrode according to an embodi-
ment of the present disclosure. The electrode 3 may include
anode fine grid lines 31, cathode fine grid lines 32, anode-
connected electrodes 33 and cathode-connected electrodes
34. The cathode-connected electrodes 34 and the cathode
fine grid lines 32 are electrically connected, and the anode-
connected electrodes 33 and the anode fine grid lines 31 are
electrically connected. The cathode fine grid lines 32 and the
anode fine grid lines 31 may be segmented fine grid lines or
continuous fine grid lines. The cathode-connected electrodes
34 may be connected to all or some of the cathode fine grid
lines 32 in the same one row or the same one column, and
the anode-connected electrodes 33 may be connected to all
or some of the anode fine grid lines 31 in the same one row
or the same one column. The cathode fine grid lines 32 may
electrically contact a P-type doping diffusing region, and the
anode fine grid lines 31 may electrically contact a N-type
doping diffusing region.

[0067] Referring to FIG. 4, FIG. 4 shows a schematic
structural diagram of the doping diffusing region according
to an embodiment of the present disclosure. The doping
diffusing region 2 may include P-type doping diffusing
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regions 21 and N-type doping diffusing regions 22. The
P-type doping diffusing regions 21 and the N-type doping
diffusing regions 22 may be arranged alternately.

[0068] In an embodiment of the present disclosure, the
function of the metal circuit board is to collect the electric
currents of the back-contacting solar-cell sheet, and so on.
The metal circuit board may be a metal circuit board that has
isolations formed by using a patterning treatment. The
patterning treatment may be to remove part of the metal
circuit board by using laser, chemical etching, mechanical
cutting and so on to form gaps, the widths of the gaps may
be greater than 50 micrometers, for example, 200 microm-
eters or higher. Some of the isolations of the metal circuit
board are used for the subsequent connection to the P-type
doping diffusing regions of the back-contacting solar-cell
sheet. The other of the isolations of the metal circuit board
are used for the subsequent connection to the N-type doping
diffusing regions of the back-contacting solar-cell sheet. The
isolations can effectively prevent subsequently the contact-
ing between the cathodes and the anodes, to effectively
prevent short circuiting.

[0069] In an embodiment of the present disclosure, the
material of the metal circuit board may be at least one of
copper, silver, aluminum, nickel, magnesium, iron, titanium,
molybdenum, tungsten and an alloy thereof. For example,
the material of the metal circuit board may be at least one
simple substance of copper, silver, aluminum, nickel, mag-
nesium, iron, titanium, molybdenum and tungsten. Alterna-
tively, the material of the metal circuit board may be an alloy
of at least two of copper, silver, aluminum, nickel, magne-
sium, iron, titanium, molybdenum and tungsten. Alterna-
tively, the material of the metal circuit board may be the
combination of at least one simple substance and at least one
alloy.

[0070] In an embodiment of the present disclosure, the
surface of the first sheet member is provided with a plurality
of first electrically conducting sites. The first electrically
conducting sites are mainly used to collect or export electric
currents. If the first sheet member is the back-contacting
solar-cell sheet, then the first electrically conducting sites
may be the electrodes or the points to be connected of the
electrodes at the shady face of the back-contacting solar-cell
sheet. For example, the first electrically conducting sites
may be the anode fine grid lines and the cathode fine grid
lines at the shady face of the back-contacting solar-cell
sheet. Alternatively, the first electrically conducting sites
may be the anode-connected electrodes and the cathode-
connected electrodes at the shady face of the back-contact-
ing solar-cell sheet. If the first sheet member is the metal
circuit board, then the first electrically conducting sites may
be the positions on the surface of the metal circuit board that
are electrically connected to the electrodes of the back-
contacting solar-cell sheet. For example, the first electrically
conducting sites may be the points on the surface of the
metal circuit board that are electrically connected to the
anode fine grid lines and the cathode fine grid lines at the
shady face of the back-contacting solar-cell sheet. Alterna-
tively, the first electrically conducting sites may be the
points on the surface of the metal circuit board that are
electrically connected to the anode-connected electrodes and
the cathode-connected electrodes at the shady face of the
back-contacting solar-cell sheet.

[0071] In an embodiment of the present disclosure, the
first stacked member further includes electrically conducting
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protrusions that are formed on the first electrically conduct-
ing sites of the first sheet member. The function of the
electrically conducting protrusions is mainly to electrically
connect to the first electrically conducting sites on the first
sheet member and the second electrically conducting sites
on the second sheet member, to collect or export electric
currents. The height of the electrically conducting protru-
sions is configured so that the first electrically conducting
sites and the second electrically conducting sites can be
electrically connected well. In an embodiment of the present
disclosure, the height of the electrically conducting protru-
sions is not particularly limited.

[0072] In an embodiment of the present disclosure, the
material of the electrically conducting protrusions may be at
least one of a soldering paste, a tin cream, an isotropic
conductive adhesive, an anisotropic conductive adhesive, an
electrically conductive ink and an electrically conductive
slurry.

[0073] Optionally, the electrically conducting protrusions
may be circular or rectangular, which is not particularly
limited in the embodiments of the present disclosure. The
electrically conducting protrusions may include electrically
conducting protrusions contacting the cathodes of the back-
contacting solar-cell sheet and electrically conducting pro-
trusions contacting the anodes of the back-contacting solar-
cell sheet. Alternatively, the electrically conducting
protrusions may include electrically conducting protrusions
contacting the cathode fine grid lines of the back-contacting
solar-cell sheet and electrically conducting protrusions con-
tacting the anode fine grid lines of the back-contacting
solar-cell sheet. Alternatively, the electrically conducting
protrusions may include electrically conducting protrusions
contacting the P-type doping diffusing regions of the back-
contacting solar-cell sheet and electrically conducting pro-
trusions contacting the N-type doping diffusing regions of
the back-contacting solar-cell sheet.

[0074] Optionally, the quantity of the electrically conduct-
ing protrusions may be equal or unequal to the quantity of
the first electrically conducting sites. The quantity of the
electrically conducting protrusions corresponding to one
single back-contacting solar-cell sheet may be 20-5000. The
quantity of the electrically conducting protrusions corre-
sponding to the whole back-contacting solar-cell module
may be 1000-50000. The above quantities of the electrically
conducting protrusions facilitate the collection and conduc-
tion of electric currents, and are not particularly limited in
the embodiments of the present disclosure.

[0075] For example, if the first sheet member is one single
back-contacting solar-cell sheet, then the one single back-
contacting solar-cell sheet may include 20-5000 electrically
conducting protrusions.

[0076] Step 102: providing a second stacked member,
wherein the second stacked member comprises a second
sheet member; the second sheet member is the other of the
metal circuit board and the back-contacting solar-cell sheet;
a surface of the second sheet member is provided with a
plurality of second electrically conducting sites; and adher-
ing and insulating space rings are provided at peripheries of
the first electrically conducting sites or peripheries of the
second electrically conducting sites.

[0077] In an embodiment of the present disclosure, the
second sheet member may be the other one of the metal
circuit board or the back-contacting solar-cell sheet than the
first sheet member. For example, if the first sheet member is
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the metal circuit board, then the second sheet member may
be the back-contacting solar-cell sheet. Alternatively, if the
first sheet member is the back-contacting solar-cell sheet,
then the second sheet member may be the metal circuit
board.

[0078] In an embodiment of the present disclosure, the
surface of the second sheet member is provided with a
plurality of second electrically conducting sites. The second
electrically conducting sites are mainly used to collect or
export electric currents. If the second sheet member is the
back-contacting solar-cell sheet, then the second electrically
conducting sites may be the electrodes or the points to be
connected of the electrodes at the shady face of the back-
contacting solar-cell sheet. For example, the second electri-
cally conducting sites may be the anode fine grid lines and
the cathode fine grid lines at the shady face of the back-
contacting solar-cell sheet. Alternatively, the second electri-
cally conducting sites may be the anode-connected elec-
trodes and the cathode-connected electrodes at the shady
face of the back-contacting solar-cell sheet. If the second
sheet member is the metal circuit board, then the second
electrically conducting sites may be the positions on the
surface of the metal circuit board that are electrically con-
nected to the electrodes of the back-contacting solar-cell
sheet. For example, the second electrically conducting sites
may be the points on the surface of the metal circuit board
that are electrically connected to the anode fine grid lines
and the cathode fine grid lines at the shady face of the
back-contacting solar-cell sheet. Alternatively, the second
electrically conducting sites may be the points on the surface
of the metal circuit board that are electrically connected to
the anode-connected electrodes and the cathode-connected
electrodes at the shady face of the back-contacting solar-cell
sheet.

[0079] In an embodiment of the present disclosure, adher-
ing and insulating space rings are provided at the peripheries
of the first electrically conducting sites on the first sheet
member, or, adhering and insulating space rings are pro-
vided at the peripheries of the second electrically conducting
sites on the second sheet member. It is not particularly
limited the peripheries of which of the electrically conduct-
ing sites the adhering and insulating space rings are provided
at.

[0080] The functions of the adhering and insulating space
rings may mainly be: Isolating the electrically conducting
protrusions, to prevent short circuiting between the electri-
cally conducting protrusions; and adhering the first sheet
member and the second sheet member in the lamination
process. In addition, in certain cases, they provide certain
thermal conductivity, hydrophobicity and so on, which is not
particularly limited in the embodiments of the present dis-
closure.

[0081] The quantity of the adhering and insulating space
rings may be equal to the quantity of the electrically con-
ducting protrusions that are snap-fitted thereto subsequently.
The shape of the inner rings of the adhering and insulating
space rings may match with the shape of the electrically
conducting protrusions that are snap-fitted thereto subse-
quently. Those are not particularly limited in the embodi-
ments of the present disclosure.

[0082] Inanembodiment of the present disclosure, option-
ally, the thickness of the adhering and insulating space rings
may be 1 to 100 micrometers. As compared with the prior
art, in which polyolefin and so on are used and thicknesses
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above 150 micrometers are formed, not only the thickness of
the back-contacting solar-cell module is reduced, but also
the adhering and insulating space rings of such thicknesses,
in the subsequent lamination process, have a good adhesion
reliability, a good thermal conductivity, a good hydropho-
bicity and so on.

[0083] Inanembodiment of the present disclosure, option-
ally, the material of the adhering and insulating space rings
is an insulative adhering material. The insulative adhering
material may include a liquid binder and an inert filler. The
inert filler includes a silicon-dioxide particle. The adhering
and insulating space rings of the above material do not only
have a low cost, but also have a good adhesion property, a
good thermal conductivity and so on.

[0084] Particularly, the insulative adhering material may
include a liquid binder and an inert filler. The inert filler may
further include a silicon-dioxide particle. By using the
silicon-dioxide particle, not only the cost is low, but also the
insulative adhering material has a good adhesion property, a
good thermal conductivity and so on, which in turn facili-
tates to reduce the production cost of the back-contacting
solar-cell module, and improve the adhesion reliability, the
thermal conductivity and so on. By providing the liquid
binder in the insulative adhering material, the adhesion
reliability and so on can be further improved.

[0085] Inanembodiment of the present disclosure, option-
ally, the silicon-dioxide particle is a gas-phase silicon-
dioxide particle. Particularly, the gas-phase silicon-dioxide
particle is smaller, has a good dispersibility, and does not
easily precipitate, which can provide a better adhesion
property, a low cost and a good thermal conductivity.
Moreover, the gas-phase silicon-dioxide particle has a good
hydrophobicity, which can reduce or prevent the remaining
of moisture in the fabrication process of the back-contacting
solar-cell module to a large extent, to improve the reliability
of the back-contacting solar-cell module.

[0086] Inanembodiment of the present disclosure, option-
ally, the inert filler may further include at least one of an
aluminium oxide particle, talc and a boron nitride particle.
Those materials can further reduce the production cost of the
back-contacting solar-cell module, and improve the adhe-
sion reliability, the thermal conductivity and so on.

[0087] The liquid binder mainly serves for adhesion. In an
embodiment of the present disclosure, optionally, the liquid
binder includes a siloxane. Particularly, the siloxane can
enable the adhering and insulating space rings obtained by
printing to be more compact, can increase the hydrophobic-
ity of the adhering and insulating space rings, can reduce or
prevent the remaining of moisture in the fabrication process
of the back-contacting solar-cell module to a larger extent,
to improve the reliability of the back-contacting solar-cell
module.

[0088] Optionally, the mass ratio of the inert filler to the
liquid binder is 7:3 to 3:7. The adhering and insulating space
rings accordingly formed have a lower cost, and have better
adhesion reliability, thermal conductivity, hydrophobicity
and so on. For example, the mass ratio of the inert filler to
the liquid binder in the insulative adhering material is 6:4.
[0089] Inanembodiment of the present disclosure, option-
ally, the liquid binder further includes at least one of an
organic solvent, a resin, a curing agent, a colorant, a wetting
agent and a dispersant. Particularly, the organic solvent may
be 1,4-butanediol diglycidyl ether, dibutyl phthalate and so
on. The resin may be a thermosetting resin, a thermoplastic
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resin and so on. The thermosetting resin may be unsaturated
polyester, vinyl ester, epoxy, phenolic aldehyde, bismaleim-
ide (BMI), polyimide resin and so on. The thermoplastic
resin may be polypropylene (PP), polycarbonate (PC), nylon
(NYLON), polyetheretherketone (PEEK), polyether sulfone
(PES) and so on. The dispersant may be used to improve the
dispersibility of the insulative adhering material, to homog-
enize the property, improve the fluidity and so on. The
curing agent can improve the property of sag prevention, to
improve the moulding of the adhering and insulating space
rings after the printing, and so on. The colorant can enable
the insulative adhering material to have a specific color, to
facilitate the subsequent identification, checking and so on.
Those are not particularly limited in the embodiments of the
present disclosure.

[0090] As an example, by mass ratio, the composition of
the material of the adhering and insulating space rings may
be: 50% of the silicon-dioxide particle, 10% of the siloxane,
30% of 1,4-butanediol diglycidyl ether and 10% of vinyl
ester.

[0091] As another example, by mass ratio, the composi-
tion of the material of the adhering and insulating space
rings may be: 50% of the silicon-dioxide particle, 9% of the
siloxane, 20% of 1.4-butanediol diglycidyl ether, 11% of
dibutyl phthalate and 10% of polyetheretherketone.

[0092] In an embodiment of the present disclosure, the
neighboring adhering and insulating space rings may not
have a gap therebetween. In other words, the gaps between
the adhering and insulating space rings are also formed by
the insulative adhering material and so on, whereby the
adhesion property of the first sheet member and the second
sheet member is better.

[0093] For example, referring to FIG. 5, FIG. 5 shows a
schematic structural diagram of the adhering and insulating
space rings according to an embodiment of the present
disclosure. 42 in FIG. 5 may be the inner rings of the
adhering and insulating space rings, and the whole of the
other part outside the inner rings 42 may be formed by the
insulative adhering material and so on.

[0094] Inanembodiment of the present disclosure, option-
ally, the neighboring adhering and insulating space rings
have a gap therebetween. Particularly, the spaces between
the adhering and insulating space rings are empty, and are
not provided with the insulative adhering material and so on.
Accordingly, the consumption of the insulative adhering
material is lower, and the production cost is lower.

[0095] For example, referring to FIG. 6, FIG. 6 shows a
schematic structural diagram of the adhering and insulating
space rings according to another embodiment of the present
disclosure. 40 encircled by the dotted-line rectangular block
may be one adhering and insulating space ring. 42 may be
the inner rings of the adhering and insulating space rings.
The neighboring adhering and insulating space rings 40 have
a gap 8 therebetween; in other words, the neighboring
adhering and insulating space rings 40 are not provided with
the insulative adhering material and so on therebetween.
[0096] In the practical production process, regarding
whether the neighboring adhering and insulating space rings
have a gap therebetween, one or the combination of the
above two modes may be selected by balancing the adhesion
reliability, the production cost and so on, which is not
particularly limited in the embodiments of the present dis-
closure. For example, optionally, some of the neighboring
adhering and insulating space rings have a gap therebe-

Sep. 22, 2022

tween, and some of the neighboring adhering and insulating
space rings do not have a gap therebetween.

[0097] In an embodiment of the present disclosure, the
step 101 and the step 102 may be executed synchronously.
Alternatively, the step 101 is executed firstly and the step
102 is executed subsequently. Alternatively, the step 102 is
executed firstly and the step 101 is executed subsequently.
Those are not particularly limited in the embodiments of the
present disclosure. In an embodiment of the present disclo-
sure, both of the first stacked member and the second
stacked member may further include an encapsulating mate-
rial and a cover-plate material. The encapsulating material
and the cover-plate material may be provided sequentially
on the side of the first sheet member or the second sheet
member that is further from the electrically conducting sites.
The encapsulating material may include sealing materials
such as EVA and polyolefin. The cover-plate material may
be a toughened-glass cover plate or a polymer cover plate
such as TPT, TPE, KPE, KPK, KPC and KPF. The encap-
sulating material and the cover-plate material may be hot-
pressed, bonded and so on therebetween. It should be noted
that both of the encapsulating material and the cover-plate
material that are located on the side of the first sheet member
or the second sheet member that receives light may have a
good light transmittance.

[0098] Step 103: stacking and laminating the first stacked
member and the second stacked member, so that the elec-
trically conducting protrusions abut the second electrically
conducting sites, and the adhering and insulating space rings
adhere the first sheet member and the second sheet member
together.

[0099] In an embodiment of the present disclosure, the
second stacked member and the first stacked member are
stacked and laminated, and the electrically conducting pro-
trusions abut the second electrically conducting sites, to
realize the electric contacting between the electrically con-
ducting protrusions and the second sheet member. The
adhering and insulating space rings adhere the first sheet
member and the second sheet member together.

[0100] Particularly, the side of the first sheet member that
is provided with the electrically conducting protrusions is
adhered to the side of the second sheet member that is
provided with the second electrically conducting sites, so
that the electrically conducting protrusions abut the second
electrically conducting sites, to in turn realize the electric
contacting between the first sheet member and the second
sheet member. The first electrically conducting sites electri-
cally contact the electrically conducting protrusions, and the
electrically conducting protrusions abut the second electri-
cally conducting sites to realize the electric contacting
between the first electrically conducting sites and the second
electrically conducting sites, to in turn realize the functions
of current collection and conduction.

[0101] The first stacked member and the second stacked
member are stacked and laminated, and the adhering and
insulating space rings, in the lamination process, cross-link
adhere the first sheet member and the second sheet member,
to adhere the first sheet member and the second sheet
member together, to obtain the back-contacting solar-cell
module. The adhering and insulating space rings are used to,
in the lamination process, adhere the first sheet member and
the second sheet member.

[0102] In an embodiment of the present disclosure, it
should be noted that the electrically conducting protrusions
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substantially do not have physical or chemical changes in
the process of stacking and lamination. The electric connec-
tion between the metal circuit board and the back-contacting
solar-cell sheet is realized mainly by the abutting of the
electrically conducting protrusions to the second electrically
conducting sites. As compared with the prior art, in which
the electric connection between the metal circuit board and
the back-contacting solar-cell sheet is realized by the fusion
of the conductive adhesive with the electrically conducting
sites on the metal circuit board and the back-contacting
solar-cell sheet in the lamination process, whereby the
electric connection has a low reliability and a low yield. In
the present disclosure, the electric connection between the
metal circuit board and the back-contacting solar-cell sheet
is realized mainly by the abutting of the electrically con-
ducting protrusions to the second electrically conducting
sites of the second sheet member, whereby a stable electric
connection can be realized without the fusion, which
improves the reliability and the yield of the electric connec-
tion. In the lamination process, by pressing the first stacked
member and the second stacked member, the electrically
conducting protrusions and the second electrically conduct-
ing sites can be pressed tighter, which further improves the
reliability and the yield of the electric connection.

[0103] Referring to FIG. 7, FIG. 7 shows a schematic
structural diagram of the back-contacting solar-cell module
according to an embodiment of the present disclosure. In
FIG. 7,10 may be a front cover-plate material; 20 may be a
front encapsulating material, and, for example, may be a
light transmitting EVA or POE; 30 may be the back-
contacting solar-cell sheet; 40 may be the adhering and
insulating space rings; 41 may be the electrically conducting
protrusions; 42 may be the inner rings of the adhering and
insulating space rings; 50 may be the metal circuit board; 60
may be a rear encapsulating material; and 70 may be a rear
cover-plate material. The front cover-plate material 10 may
be the side of the back-contacting solar-cell module that
receives light. The rear cover-plate material 70 may be the
side of the back-contacting solar-cell module that is further
from the light. The front cover-plate material 10 and the
front encapsulating material 20 may have a good light
transmittance.

[0104] In an embodiment of the present disclosure, as
compared with the prior art, in which the electric connection
and the adhesion between the metal circuit board and the
back-contacting solar-cell sheet are realized by using a
conductive adhesive in the lamination process, and the
electric connection is realized mainly by the fusion of the
conductive adhesive with the metal circuit board and the
back-contacting solar-cell sheet in the lamination process,
whereby the electric connection has a low reliability and a
low yield. In the present disclosure, the first stacked member
includes the electrically conducting protrusions that are
formed on the first electrically conducting sites of the first
sheet member, and the electric connection between the metal
circuit board and the back-contacting solar-cell sheet is
realized mainly by the stacking of the first stacked member
and the second stacked member and the abutting of the
electrically conducting protrusions to the second electrically
conducting sites of the second sheet member, whereby a
stable electric connection can be realized substantially with-
out the fusion, which improves the reliability and the yield
of the electric connection. In the lamination process, by
pressing the first stacked member and the second stacked
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member, the electrically conducting protrusions and the
second electrically conducting sites can be pressed tighter,
which further improves the reliability and the yield of the
electric connection.

[0105] In an embodiment of the present disclosure, refer-
ring to FIG. 8, FIG. 8 shows a flow chart of the steps of the
method for producing a back-contacting solar-cell module
according to another embodiment of the present disclosure.
[0106] Step 201: providing the first sheet member,
wherein the first sheet member is one of a metal circuit board
or a back-contacting solar-cell sheet; a surface of the first
sheet member is provided with a plurality of first electrically
conducting sites; and the first stacked member further com-
prises electrically conducting protrusions that are formed on
the first electrically conducting sites of the first sheet mem-
ber.

[0107] In the step 201, the first sheet member, the first
electrically conducting sites, the electrically conducting
protrusions, the adhering and insulating space rings and so
on may refer to the particular descriptions on the step 101,
and, in order to avoid replication, are not discussed here
further.

[0108] Inanembodiment of the present disclosure, option-
ally, before the following step 202, the method may further
include: stacking sequentially an encapsulating material and
a cover-plate material on a first side of the first sheet
member, wherein the first side is opposite to one side of the
first sheet member that is provided with the first electrically
conducting sites.

[0109] Particularly, the first side of the first sheet member
is the side opposite to the side of the first sheet member that
is provided with the first electrically conducting sites. For
example, if the first sheet member is the back-contacting
solar-cell sheet and the first electrically conducting sites are
located on the side of the back-contacting solar-cell sheet
that is further from the light, then the first side may be the
side of the first sheet member that receives light. For
example, if the first sheet member is the metal circuit board,
then the first electrically conducting sites are located on the
side of the metal circuit board that receives light, and the first
side may be the side of the metal circuit board that is further
from the light. The encapsulating material may be firstly
stacked on the first side of the first sheet member, and
subsequently the cover-plate material may be stacked.
[0110] Referring to FIG. 9, FIG. 9 shows a schematic
structural diagram of the stacking of the encapsulating
material on the first side of the first sheet member according
to an embodiment of the present disclosure. The first sheet
member may be a back-contacting solar-cell sheet 30.
Because the encapsulating material is located on the side of
the back-contacting solar-cell sheet that receives light, the
encapsulating material may be the front encapsulating mate-
rial 20.

[0111] Step 202: printing an electrically conductive mate-
rial onto the first electrically conducting sites of the first
sheet member, to form the electrically conducting protru-
sions.

[0112] In an embodiment of the present disclosure, before
the step 202, a printing screen corresponding to the first
electrically conducting sites may be fabricated. The electri-
cally conductive material may be printed onto the first
electrically conducting sites of the first sheet member by
modes such as screen printing and ink-jet printing to form
the electrically conducting protrusions, to obtain the first
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stacked member. Such printing modes can realize full-screen
printing, to increase the production efficiency.

[0113] For example, if the first sheet member is the metal
circuit board, then the electrically conductive material is
printed onto the first electrically conducting sites of the
metal circuit board to form the electrically conducting
protrusions. If the first sheet member is the back-contacting
solar-cell sheet, then the electrically conductive material is
printed onto the first electrically conducting sites of the
back-contacting solar-cell sheet to form the electrically
conducting protrusions. For example, full-screen printing
may be performed, wherein the electrically conductive
material is printed onto the first electrically conducting sites
of 100 back-contacting solar-cell sheets in one step to form
the electrically conducting protrusions, and it is not required
to print the electrically conductive material separately onto
the first electrically conducting sites of each of the back-
contacting solar-cell sheets to form the electrically conduct-
ing protrusions, which increases the production efficiency.

[0114] In an embodiment of the present disclosure, if the
adhering and insulating space rings are provided at the
peripheries of the first electrically conducting sites, then,
before the step 202, a space-ring printing screen correspond-
ing to the first electrically conducting sites may be fabri-
cated. The insulative adhering material may be printed at the
peripheries of the first electrically conducting sites on the
first sheet member by using the printing screen by modes
such as screen printing and ink-jet printing, to form the
adhering and insulating space rings.

[0115] In an embodiment of the present disclosure, if the
adhering and insulating space rings are provided at the
peripheries of the first electrically conducting sites, then the
process may include firstly printing the electrically conduc-
tive material onto the first electrically conducting sites of the
first sheet member to form the electrically conducting pro-
trusions, and then printing at the peripheries of the first
electrically conducting sites of the first sheet member to
form the adhering and insulating space rings. Alternatively,
the process may include firstly printing at the peripheries of
the first electrically conducting sites of the first sheet mem-
ber to form the adhering and insulating space rings, and then
printing the electrically conductive material onto the first
electrically conducting sites of the first sheet member to
form the electrically conducting protrusions. Those are not
particularly limited in the embodiments of the present dis-
closure.

[0116] In an embodiment of the present disclosure, it
should be noted that, before the second time of printing, the
firstly printed components may be dried, whereby they have
certain surface dryness and hardness, and thus do not
contaminate the screen or collapse, which can prevent that,
in the second time of printing, the firstly printed components
are pressed to collapse and diffuse to the surrounding areas
to form defects such as short circuiting and contamination.

[0117] For example, if the adhering and insulating space
rings are provided at the peripheries of the first electrically
conducting sites, if the electrically conducting protrusions
are printed firstly, before the printing of the adhering and
insulating space rings, the electrically conducting protru-
sions may be dried. If the adhering and insulating space
rings are printed firstly, before the printing of the electrically
conducting protrusions, the adhering and insulating space
rings may be dried.

Sep. 22, 2022

[0118] In an embodiment of the present disclosure, the
printing supporting substrate may be heated, or the electri-
cally conducting protrusions or the adhering and insulating
space rings may be locally heated, or dried by irradiation, or
pre-cured. The heating temperature may be 50-100° C., and
the heating duration may be 10-300 seconds. Those are not
particularly limited in the embodiments of the present dis-
closure.

[0119] In an embodiment of the present disclosure, if the
adhering and insulating space rings are provided at the
peripheries of the first electrically conducting sites, the
electrically conductive material is printed onto the first
electrically conducting sites of the first sheet member to
form the electrically conducting protrusions, and the periph-
eries of the first electrically conducting sites of the first sheet
member are printed to form the adhering and insulating
space rings. By printing the electrically conducting protru-
sions and the adhering and insulating space rings onto the
same one sheet member, the providing of the adhering and
insulating space rings surrounding the electrically conduct-
ing protrusions is realized simultaneously with the printing,
whereby a snap-fitting operation is not required subse-
quently, to result in a simple operation. Moreover, the
formation of the adhering and insulating space rings by
printing at the peripheries of the first electrically conducting
sites on the first sheet member can usually be realized by
one-time printing, and it is not required to perform laser
tapping one by one, which has a high production efficiency.
Moreover, the adhering and insulating space rings are
formed by printing at the peripheries of the electrically
conducting protrusions in the printing process, and it is not
required to remove the insulative adhering material by
tapping, to reduce the cost. Moreover, laser-ablation tapping
is not required, which reduces the destroying on the insu-
lative adhering material, and facilitates to improve the
insulation reliability, the adhesion reliability and so on.
[0120] Inanembodiment of the present disclosure, option-
ally, the step 202 may include: by using the encapsulating
material and the cover-plate material as a printing support-
ing substrate, printing the electrically conductive material
onto the first electrically conducting sites of the first sheet
member, to form the electrically conducting protrusions.
[0121] Particularly, the electrically conductive material
may be printed onto the first electrically conducting sites of
the first sheet member by using the encapsulating material
and the cover-plate material that are stacked as the printing
supporting substrate, to form the electrically conducting
protrusions. Accordingly, after the electrically conducting
protrusions have been printed completely, the encapsulating
material and the cover-plate material that are stacked are
allowed not to be removed, which reduces the steps, which
can increase the production efficiency of the back-contacting
solar-cell module. If the adhering and insulating space rings
are provided at the peripheries of the first electrically con-
ducting sites, the electrically conductive material may be
printed onto the first electrically conducting sites of the first
sheet member by using the encapsulating material and the
cover-plate material that are stacked as the printing support-
ing substrate, to form the electrically conducting protru-
sions, and the peripheries of the first electrically conducting
sites of the first sheet member may be printed to form the
adhering and insulating space rings.

[0122] Referring to FIG. 10, FIG. 10 shows a schematic
structural diagram of the formation by printing of the
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electrically conducting protrusions onto the first electrically
conducting sites of the back-contacting solar-cell sheet
according to an embodiment of the present disclosure. In
FIG. 10, the electrically conducting protrusions 41 include
electrically conducting protrusions electrically contacting
the P-type doping diffusing regions 21 and electrically
conducting protrusions electrically contacting the N-type
doping diffusing regions 22.

[0123] Step 203: providing a second stacked member,
wherein the second stacked member includes a second sheet
member; the second sheet member is the other of the metal
circuit board and the back-contacting solar-cell sheet; a
surface of the second sheet member is provided with a
plurality of second electrically conducting sites; and adher-
ing and insulating space rings are provided at peripheries of
the first electrically conducting sites or peripheries of the
second electrically conducting sites.

[0124] The step 203 may refer to the relevant description
on the step 102. It should be noted that the formation of the
second electrically conducting sites may refer to the above-
described process of the formation of the first electrically
conducting sites. Moreover, if the adhering and insulating
space rings are provided at the peripheries of the second
electrically conducting sites, a space-ring printing screen
corresponding to the second electrically conducting sites
may be fabricated. The insulative adhering material may be
printed onto the second sheet member by using the printing
screen by modes such as screen printing and ink-jet printing,
to form the adhering and insulating space rings, to obtain the
second stacked member. That is equivalent to, in the printing
process, leaving the inner rings for subsequently snap-fitting
to the electrically conducting protrusions. As compared with
the solution in which firstly the full sheet is printed and then
tapping is performed one by one to obtain the inner rings, in
the present disclosure, the inner rings for subsequently
snap-fitting to the electrically conducting protrusions are left
in the printing process, and it is not required to perform laser
tapping one by one subsequently to form the openings,
which has a high production efficiency. In another aspect, the
inner rings for subsequently snap-fitting to the electrically
conducting protrusions are left in the printing process, the
insulative adhering material is not printed directly at the
positions of the inner rings, and it is not required to remove
the insulative adhering material by tapping, which reduces
the cost. Moreover, laser-ablation tapping is not required,
which reduces the destroying on the insulative adhering
material, and facilitates to improve the insulation reliability,
the adhesion reliability and so on.

[0125] In an embodiment of the present disclosure, the
step 201 to the step 202 may be executed synchronously
with the step 203 or executed sequentially with the step 203,
wherein the execution order is not particularly limited.

[0126] Step 204: spray-coating a soldering flux onto a
surface of the electrically conducting protrusions.

[0127] In an embodiment of the present disclosure, by
spray-coating a soldering flux onto the surfaces of the
electrically conducting protrusions, in the subsequent lami-
nated solidification, the electrically conducting protrusions
and the second electrically conducting sites of the second
sheet member can have a good pressing contact therebe-
tween, and defects such as bad contact do not happen, which
improves the electric conduction performance of the back-
contacting solar-cell module.
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[0128] Step 205: stacking and laminating the first stacked
member and the second stacked member, so that the elec-
trically conducting protrusions abut the second electrically
conducting sites, and the adhering and insulating space rings
adhere the first sheet member and the second sheet member
together.

[0129] In an embodiment of the present disclosure, the
step 205 may refer to the description on the step 103, and,
in order to avoid replication, is not discussed here further.

[0130] As compared with the prior art, in which the
electric connection and the adhesion between the metal
circuit board and the back-contacting solar-cell sheet are
realized by using a conductive adhesive in the lamination
process, and the electric connection is realized mainly by the
fusion of the conductive adhesive with the metal circuit
board and the back-contacting solar-cell sheet in the lami-
nation process, whereby the electric connection has a low
reliability and a low yield. In the present disclosure, the first
stacked member includes the electrically conducting protru-
sions that are formed on the first electrically conducting sites
of the first sheet member, and the electric connection
between the metal circuit board and the back-contacting
solar-cell sheet is realized mainly by the stacking of the first
stacked member and the second stacked member and the
abutting of the electrically conducting protrusions to the
second electrically conducting sites of the second sheet
member, whereby a stable electric connection can be real-
ized substantially without the fusion, which improves the
reliability and the yield of the electric connection. In the
lamination process, by pressing the first stacked member and
the second stacked member, the electrically conducting
protrusions and the second electrically conducting sites can
be pressed tighter, which further improves the reliability and
the yield of the electric connection. Moreover, all of the
electrically conducting protrusions and the adhering and
insulating space rings are formed by printing, which has a
simple process and a high production efficiency. By printing
the electrically conducting protrusions and the adhering and
insulating space rings onto the same one sheet member, the
providing of the adhering and insulating space rings sur-
rounding the electrically conducting protrusions is realized
simultaneously with the printing, whereby a snap-fitting
operation is not required subsequently, to result in a simple
operation. Moreover, the formation of the adhering and
insulating space rings by printing at the peripheries of the
first electrically conducting sites on the first sheet member
can usually be realized by one-time printing, and it is not
required to perform laser tapping one by one, which has a
high production efficiency. Moreover, the adhering and
insulating space rings are formed by printing at the periph-
eries of the electrically conducting protrusions in the print-
ing process, and it is not required to remove the insulative
adhering material by tapping, to reduce the cost. Moreover,
laser-ablation tapping is not required, which reduces the
destroying on the insulative adhering material, and facili-
tates to improve the insulation reliability, the adhesion
reliability and so on.

[0131] It should be noted that, regarding the process
embodiments, for brevity of the description, all of them are
expressed as the combination of a series of actions, but a
person skilled in the art should know that the embodiments
of the present disclosure are not limited by the sequences of
the actions that are described, because, according to the
embodiments of the present disclosure, some of the steps
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may have other sequences or be performed simultaneously.
Secondly, a person skilled in the art should also know that
all of the embodiments described in the description are
preferable embodiments, and not all of the actions that they
involve are required by the embodiments of the present
disclosure.

[0132] In an embodiment of the present disclosure, there
is further provided a back-contacting solar-cell module.
Referring to FIG. 7, the back-contacting solar-cell module
may include: a first stacked member and a second stacked
member.

[0133] The first stacked member includes a first sheet
member. The first sheet member is one of the metal circuit
board 50 and the back-contacting solar-cell sheet 30. The
surface of the first sheet member is provided with a plurality
of the first electrically conducting sites. The first stacked
member further includes the electrically conducting protru-
sions 41 that are formed on the first electrically conducting
sites of the first sheet member.

[0134] The second stacked member includes a second
sheet member. The second sheet member is the other of the
metal circuit board 50 and the back-contacting solar-cell
sheet 30 than the first sheet member. The surface of the
second sheet member is provided with a plurality of the
second electrically conducting sites. The adhering and insu-
lating space rings 40 are provided at the peripheries of the
first electrically conducting sites, or, the adhering and insu-
lating space rings 40 are provided at the peripheries of the
second electrically conducting sites.

[0135] The first stacked member and the second stacked
member are stacked and laminated together, and the elec-
trically conducting protrusions 41 abut the second electri-
cally conducting sites. The first sheet member and the
second sheet member are adhered together by the adhering
and insulating space rings 40.

[0136] The back-contacting solar-cell module may refer to
the above relevant description on the method for producing
a back-contacting solar-cell module, to obtain the same
technical effect, which, in order to avoid replication, is not
discussed here further.

[0137] The above-described device embodiments are
merely illustrative, wherein the units that are described as
separate components may or may not be physically separate,
and the components that are displayed as units may or may
not be physical units; in other words, they may be located at
the same one location, and may also be distributed to a
plurality of network units. Some or all of the modules may
be selected according to the actual demands to realize the
purposes of the solutions of the embodiments. A person
skilled in the art can understand and implement the technical
solutions without paying creative work.

[0138] Each component embodiment of the present dis-
closure may be implemented by hardware, or by software
modules that are operated on one or more processors, or by
a combination thereof. A person skilled in the art should
understand that some or all of the functions of some or all
of the components of the calculating and processing device
according to the embodiments of the present disclosure may
be implemented by using a microprocessor or a digital signal
processor (DSP) in practice. The present disclosure may also
be implemented as apparatus or device programs (for
example, computer programs and computer program prod-
ucts) for implementing part of or the whole of the method
described herein. Such programs for implementing the pres-
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ent disclosure may be stored in a computer-readable
medium, or may be in the form of one or more signals. Such
signals may be downloaded from an Internet website, or
provided on a carrier signal, or provided in any other forms.
[0139] For example, FIG. 11 shows a calculating and
processing device that can implement the method according
to the present disclosure. The calculating and processing
device traditionally includes a processor 1010 and a com-
puter program product or computer-readable medium in the
form of a memory 1020. The memory 1020 may be elec-
tronic memories such as flash memory, EEPROM (Electri-
cally Frasable Programmable Read Only Memory),
EPROM, hard disk or ROM. The memory 1020 has the
storage space 1030 of the program code 1031 for imple-
menting any steps of the above method. For example, the
storage space 1030 for program code may contain program
codes 1031 for individually implementing each of the steps
of the above method. Those program codes may be read
from one or more computer program products or be written
into the one or more computer program products. Those
computer program products include program code carriers
such as a hard disk, a compact disk (CD), a memory card or
a floppy disk. Such computer program products are usually
portable or fixed storage units as shown in FIG. 12. The
storage unit may have storage segments or storage spaces
with similar arrangement to the memory 1020 of the calcu-
lating and processing device in FIG. 11. The program codes
may, for example, be compressed in a suitable form. Gen-
erally, the storage unit contains a computer-readable code
1031', which can be read by a processor like 1010. When
those codes are executed by the calculating and processing
device, the codes cause the calculating and processing
device to implement each of the steps of the method
described above.

[0140] The “one embodiment”, “an embodiment” or “one
or more embodiments” as used herein means that particular
features, structures or characteristics described with refer-
ence to an embodiment are included in at least one embodi-
ment of the present disclosure. Moreover, it should be noted
that here an example using the wording “in an embodiment™
does not necessarily refer to the same one embodiment.
[0141] The description provided herein describes many
concrete details. However, it can be understood that the
embodiments of the present disclosure may be implemented
without those concrete details. In some of the embodiments,
well-known processes, structures and techniques are not
described in detail, so as not to affect the understanding of
the description.

[0142] In the claims, any reference signs between paren-
theses should not be construed as limiting the claims. The
word “comprise or include” does not exclude elements or
steps that are not listed in the claims. The word “a” or “an”
preceding an element does not exclude the existing of a
plurality of such elements. The present disclosure may be
implemented by means of hardware comprising several
different elements and by means of a properly programmed
computer. In unit claims that list several devices, some of
those devices may be embodied by the same item of hard-
ware. The words first, second, third and so on do not denote
any order. Those words may be interpreted as names.
[0143] Finally, it should be noted that the above embodi-
ments are merely intended to explain the technical solutions
of'the present disclosure, and not to limit them. Although the
present disclosure is explained in detail with reference to the
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above embodiments, a person skilled in the art should
understand that he can still modify the technical solutions set
forth by the above embodiments, or make equivalent sub-
stitutions to part of the technical features of them. However,
those modifications or substitutions do not make the essence
of the corresponding technical solutions depart from the
spirit and scope of the technical solutions of the embodi-
ments of the present disclosure.

1. A method for producing a back-contacting solar-cell
module, wherein the method comprises:

providing a first stacked member, wherein the first stacked

member comprises a first sheet member; the first sheet
member is one of a metal circuit board or a back-
contacting solar-cell sheet; a surface of the first sheet
member is provided with a plurality of first electrically
conducting sites; and the first stacked member further
comprises electrically conducting protrusions that are
formed on the first electrically conducting sites of the
first sheet member;

providing a second stacked member, wherein the second

stacked member comprises a second sheet member; the
second sheet member is another of the metal circuit
board and the back-contacting solar-cell sheet; a sur-
face of the second sheet member is provided with a
plurality of second electrically conducting sites; and
adhering and insulating space rings are provided at
peripheries of the first electrically conducting sites or
peripheries of the second electrically conducting sites;
and

stacking and laminating the first stacked member and the

second stacked member, so that the electrically con-
ducting protrusions abut the second electrically con-
ducting sites, and the adhering and insulating space
rings adhere the first sheet member and the second
sheet member together.

2. The method according to claim 1, wherein a material of
the adhering and insulating space rings is an insulative
adhering material;

the insulative adhering material comprises a liquid binder

and an inert filler; and

the inert filler comprises a silicon-dioxide particle.

3. The method according to claim 2, wherein the silicon-
dioxide particle is a gas-phase silicon-dioxide particle.

4. The method according to claim 2, wherein the liquid
binder comprises a siloxane; and

a mass ratio of the inert filler to the liquid binder is 7:3 to

3:7.

5. The method according to claim 1, wherein the first
stacked member is obtained by using the following steps:

providing the first sheet member; and

printing an electrically conductive material onto the first

electrically conducting sites of the first sheet member,
to form the electrically conducting protrusions.

6. The method according to claim 1, wherein before the
step of stacking and laminating the first stacked member and
the second stacked member, the method further comprises:

printing at the peripheries of the first electrically conduct-

ing sites of the first sheet member to form the adhering
and insulating space rings; or, printing at the peripher-
ies of the second electrically conducting sites of the
second sheet member to form the adhering and insu-
lating space rings.
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7. The method according to claim 1, wherein a thickness
of the adhering and insulating space rings is 1 to 100
micrometers.

8. The method according to claim 1, wherein before the
step of stacking and laminating the first stacked member and
the second stacked member, the method further comprises:

spray-coating a soldering flux onto a surface of the

electrically conducting protrusions.

9. The method according to claim 1, wherein neighboring
instances of the adhering and insulating space rings have a
gap therebetween.

10. The method according to claim 5, wherein before the
step of printing the electrically conductive material onto the
first electrically conducting sites of the first sheet member,
to form the electrically conducting protrusions, the method
further comprises:

stacking sequentially an encapsulating material and a

cover-plate material on a first side of the first sheet
member, wherein the first side is opposite to one side of
the first sheet member that is provided with the first
electrically conducting sites; and

the step of printing the electrically conductive material

onto the first electrically conducting sites of the first
sheet member, to form the electrically conducting pro-
trusions comprises:

by using the encapsulating material and the cover-plate

material as a printing supporting substrate, printing the
electrically conductive material onto the first electri-
cally conducting sites of the first sheet member, to form
the electrically conducting protrusions.

11. A back-contacting solar-cell module, wherein the
back-contacting solar-cell module comprises: a first stacked
member and a second stacked member;

the first stacked member comprises a first sheet member;

the first sheet member is one of a metal circuit board or

a back-contacting solar-cell sheet;

a surface of the first sheet member is provided with a

plurality of first electrically conducting sites;
the first stacked member further comprises electrically
conducting protrusions that are formed on the first
electrically conducting sites of the first sheet member;

the second stacked member comprises a second sheet
member;

the second sheet member is another of the metal circuit

board and the back-contacting solar-cell sheet;
a surface of the second sheet member is provided with a
plurality of second electrically conducting sites;

adhering and insulating space rings are provided at
peripheries of the first electrically conducting sites or
peripheries of the second electrically conducting sites;

the first stacked member and the second stacked member
are stacked and laminated together, and the electrically
conducting protrusions abut the second electrically
conducting sites; and

the first sheet member and the second sheet member are

adhered together by using the adhering and insulating
space rings.

12. (canceled)

13. (canceled)

14. The method according to claim 3, wherein the liquid
binder comprises a siloxane; and

a mass ratio of the inert filler to the liquid binder is 7:3 to

3:7.
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15. The method according to claim 2, wherein the first
stacked member is obtained by using the following steps:

providing the first sheet member; and

printing an electrically conductive material onto the first

electrically conducting sites of the first sheet member,
to form the electrically conducting protrusions.

16. The method according to claim 3, wherein the first
stacked member is obtained by using the following steps:

providing the first sheet member; and

printing an electrically conductive material onto the first

electrically conducting sites of the first sheet member,
to form the electrically conducting protrusions.

17. The method according to claim 4, wherein the first
stacked member is obtained by using the following steps:

providing the first sheet member; and

printing an electrically conductive material onto the first

electrically conducting sites of the first sheet member,
to form the electrically conducting protrusions.

18. The method according to claim 2, wherein before the
step of stacking and laminating the first stacked member and
the second stacked member, the method further comprises:

printing at the peripheries of the first electrically conduct-

ing sites of the first sheet member to form the adhering
and insulating space rings; or, printing at the peripher-
ies of the second electrically conducting sites of the
second sheet member to form the adhering and insu-
lating space rings.
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19. The method according to claim 3, wherein before the
step of stacking and laminating the first stacked member and
the second stacked member, the method further comprises:

printing at the peripheries of the first electrically conduct-

ing sites of the first sheet member to form the adhering

and insulating space rings; or, printing at the peripher-

ies of the second electrically conducting sites of the

second sheet member to form the adhering and insu-
lating space rings.

20. The method according to claim 4, wherein before the

step of stacking and laminating the first stacked member and

the second stacked member, the method further comprises:

printing at the peripheries of the first electrically conduct-
ing sites of the first sheet member to form the adhering
and insulating space rings; or, printing at the peripher-
ies of the second electrically conducting sites of the
second sheet member to form the adhering and insu-
lating space rings.

21. The method according to claim 2, wherein a thickness

of the adhering and insulating space rings is 1 to 100
micrometers.

22. The method according to claim 3, wherein a thickness
of the adhering and insulating space rings is 1 to 100
micrometers.



