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SOFT PACK BATTERY MODULE AND ITSELECTRICITY SUPPLY
THEREOF

BACKGROUND OF THE INVENTION
CROSSREFERENCESTO RELATED APPLICATIONS

The present application claims priority to Taiwanese Patent Application 110109697
filed in the Taiwanese Patent Office on Mar. 18, 2021, the entire contents of which is being

incorporated herein by reference.

Field of Invention

The present invention relates to a battery module, in particular to a soft pack battery
module and its electricity supply thereof, which is composed of a battery cell, stacked by the
battery units with complete and individual package, and a metallized plastic film package to
seal thereof.

Related Art

The aluminum plastic film is the key for the package of the soft pack battery. Because
of its advantages of light weight, thin thickness and flexible design, the soft pack battery
with the auminum plastic film can be widely used in various fields. In terms of
composition, the auminum plastic film is sequentially composed of the outermost nylon
layer, the middle aluminum foil layer, and the innermost heat-seading inner layer. Therefore,
the battery cell is sealed by the auminum plastic film to form the soft pack battery.

Generally speaking, the aluminum plastic film needs to have very good barrier and heat
sealing properties to isolate the external moisture and oxygen from infiltrating the internal
battery cells. Also, it must be resistant to interna strong acids such as electrolytes or
organic solvents to avoid being eroded by internal electrolytes or organic solvents to

decrease or destroy its barrier properties.
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Therefore, the electricity power of the internal battery cell only can be guided from the
gap of the aluminum plastic film. For example, please refer to Chinese patent applications,
such as CN109860445A and CN110416442, the button battery with the aluminum plastic
film are disclosed. One end of the positive/negative terminals are connected to the
positive/negative plates, and the other end of of the positive/negative terminals are drawn
out from the gap between the upper and lower shells of the aluminum plastic films.
However, the current path cannot be maximized of this structure, and the transmission loss
is large. Moreover, because of the higher resistance, it is easier to generate heat, which
serioudly affects the stability of the battery cell.

Therefore, this invention provides a soft pack battery module and its electricity supply

thereof to mitigate or obviate the aforementioned problems.

SUMMARY OF THE INVENTION

It is an objective of this invention to provide a soft pack battery module and its
electricity supply thereof. The battery cell is stacked by the battery units with complete and
individual package. And the inner and outer electrically-conductive areas of the metallized
plastic film package are used to form electrical connections with the current collectors of

the battery cell. Therefore, the current path of the battery cell can be maximized.

In order to implement the abovementioned, this invention discloses a soft pack battery
module, which includes a battery cell and a metallized plastic film package. The battery cell
includes a plurality of stacked battery units. The stacked battery units are connected in
series, in parallel or both, and each battery unit has an individual package to make charge
transfer occurring between adjacent two of the battery units without e ectrochemical
reaction. The metallized plastic film package is composed of two sheets. Each sheet has an
inner surface and an outer surface. The inner surface has an inner electrically-conductive
area and the outer surface having an outer electrically-conductive area. The inner
electrically-conductive area is electrically connected with the outer e ectrically-conductive

area. The sheets are adhered to each other via an adhesion layer, and the inner surfaces are
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opposed to each other. The battery cell is disposed within the two sheets. The two electric
power outputs of the battery cell are electricaly connected with the inner
electrically-conductive areas of the two sheets respectively. The electricity power of the
battery cell can be transmitted via the outer electrically-conductive areas of the two sheet to

make the current path of the battery cell be maximized.

Also, a fire retardant is filled between the metallized plastic film package and the
battery cell to enhance the safety of the battery module.

Moreover, this invention discloses an electricity supply, which includes a first
electrically insulating layer,a second electrically insulating layer and a plurality of
above-mentioned soft pack battery modules. The first electrically insulating layer includes a
first patterned metal layer and the second electrically insulating layer includes a second
patterned metal layer. The second patterned metal layer is opposed to the first patterned
metal layer. These soft pack battery modules are arranged to form at least one vertica group
to dispose and distribute between the first electricaly insulating layer and the second
electrically insulating layer. Each of the vertical groups includes at least one soft pack
battery module. The outer eectrically-conductive areas of the outermost soft pack battery
module of the vertical group are directly contacted to the first patterned meta layer and the
second patterned metal layer to form electrical connections in a horizonta direction parallel

to thefirst electrically insulating layer and the second el ectrically insulating layer.

Further scope of applicability of the present invention will become apparent from the
detailed description given hereinafter. However, it should be understood that the detailed
description and specific examples, while indicating preferred embodiments of the invention,
are given by way of illustration only, since various changes and modifications within the
spirit and scope of the invention will become apparent to those skilled in the art from this

detailed description.
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood from the detailed description

given hereinbelow illustration only, and thus are not limitative of the present invention, and
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wherein:

FIG. 1A is a schematic diagram of an embodiments of the battery unit of the soft pack

battery module of thisinvention.

FIG. 1B is a schematic diagram of another embodiments of the battery unit of the soft

pack battery module of thisinvention.

FIG. 1C is an exploded diagram of an embodiments of the battery unit of the soft pack

battery module of thisinvention.

FIG. 2A is schematic diagram of an embodiments of the soft pack battery module with

series connections of this invention.

FIGS. 2B-2E are schematic diagrams of the embodiments of the soft pack battery

module with different package of thisinvention.

FGS. 3A and 3B are schematic diagrams of an embodiments of the sheet of the
metallized plastic film package of the soft pack battery module of thisinvention.

FIG. 4 is schematic diagram of an embodiments of the soft pack battery module with

parallel connections of thisinvention.

FIG. 5 is schematic diagram of an embodiments of the soft pack battery module with

both series and parallel connections of thisinvention.

FIGS. 6A and 6B are schematic diagrams of an embodiments of the battery unit
combining with the heat dissipating leads of the soft pack battery module of thisinvention.

FIGS. 7A and 7B are schematic diagrams of an embodiments of the electricity supply

composed of the soft pack battery modules of thisinvention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will be described with respect to particular embodiments and
with reference to certain drawings but the invention is not limited thereto but only by the

clams. Any reference signs in the claims shall not be construed as limiting the scope. The
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drawings described are only schematic and are non-limiting. In the drawings, the size of

some of the elements may be exaggerated and not drawn on scale for illustrative purposes.

The terminology used herein is for the purpose of describing particular embodiments
only and is not intended to be limiting of the general inventive concept. As used herein, the
singular forms “a&’, “an” and “the” are intended to include the plura forms as well, unless
the context clearly indicates otherwise. Unless otherwise defined, al terms (including
technical and scientific terms) used herein have the same meaning as commonly understood
by one of ordinary skill in the art to which example embodiments belong. It will be further
understood that terms, such as those defined in commonly used dictionaries, should be
interpreted as having a meaning that is consistent with their meaning in the context of the
relevant art and should not be interpreted in an idealized or overly formal sense unless

expressly so defined herein.

Reference throughout this specification to “one embodiment” or “an embodiment”
means that a particular feature, structure or characteristic described in connection with the
embodiment is included in at least one embodiment of the present invention. Thus,
appearances of the phrases “in one embodiment” or “in an embodiment” in various places
throughout this specification are not necessarily al referring to the same embodiment, but
may. Furthermore, the particular features, structures or characteristics may be combined in
any suitable manner, as would be apparent to one of ordinary skill in the art from this

disclosure, in one or more embodi ments.

In the description of the present invention, it should be noted that the terms
“installation”, “connected”, and “disposed” are to be understood broadly, and may be fixed
or detachable, for example, can be mechanical or electrical, can be connected directly or
indirectly, through an intermediate medium, which can be the internal connection between
two components. The specific meanings of the above terms in the present invention can be

understood in the specific circumstances by those skilled in the art.

The soft pack battery module of this invention includes a battery cell, which is formed
by stacking a plurality of battery units 20 with independent, sealed and complete module,
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and a metallized plastic film package to pack the stacked battery units 20 to form a
quasi-coin battery module. First, the battery unit 20 is described below. Please refer to FIG.
1A and 1C, the battery unit 20 of this invention includes two current collectors 24, 25, an
electrochemical system 201 and a sedling frame 26. The electrochemical system 201
includes a separator 21, two active material layers 22, 23 and an electrolyte system
impregnated or mixed in the active material layers 22, 23. The separator 21 may be a porous
lamination formed by polymers or the glass fibers, or the separator 21 may be a ceramic
separator, which is stacked or sintered by ceramic materials, with pores to permit ion
migrations. The pores are through holes or ant holes, i.e. non-straight through holes.
Moreover, the separator 21 may be the porous lamination with a ceramic particles
reinforcing layer, or a separator mixing with ceramic particles and ion-conductive polymers.
The size of the ceramic particles are nanometer scale, micrometer scale or mixing with at
least two larger different scale, such as mixing with nanometer scale and micrometer scale.
The material of the ceramic particlesis TiO», Al203, SIO> , dkylated ceramic particul ates,
or an oxide-based solid eectrolyte, such as LLZO (lithium lanthanum zirconium oxide,
LizLasZr2012) or LATP(Li1+xAlxTi2x(POas)3). Further, the ceramic material may be mixed
with the ceramic insulating materials and the oxide-based solid electrolyte. The separator 21,
in case of being stacked by ceramic materials, may further include a polymer adhesive used
to bind these ceramic particles. The polymer adhesive may be polyvinylidene fluoride
(PVDF), polyvinylidene fluoride co-hexafluoropropylene (PVDF-HFP),
Polytetrafluoroethene (PTFE), acrylic acid glue, epoxy resin, polyethylene oxide (PEO),
polyacrylonitrile (PAN), and polyimide (PI). The metallized plastic film package may be

composed of an aluminum plastic film.

The electrolyte system isimpregnated or mixed in the active materia layers 22, 23. The
electrolyte system is a gel electrolyte, a liquid electrolyte, a polymer solid electrolyte, an
ionic liquid or a combinations thereof. The active material layers 22, 23 are separated by the
separator 21 to form the electrochemical system 201. Therefore, the processes that the
chemical energy is converted into electrical energy, i.e. discharging, and the electrical

energy is converted into chemica energy, i.e. charging, are carried out. The ion migration
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and transport are achieved. The electric charges are transmitted via the current collectors 24,
25, which are disposed on outer sides of the active material layers 22, 23, respectively. The
materials of the current collectors 24, 25 are copper (Cu), Aluminum (Al), or nickel (Ni), tin
(Sn), silver (Ag), gold (Au), or an alloy comprised of at least one of the foregoing metals.

The materias of the sedling frame 26 include the epoxy, polyethylene (PE),
polypropylene (PP), polyurethane (PU), thermoplastic polyimide (TPl), silicone, acrylic
resin and/or ultraviolet light curing adhesive. The sealing frame 26 is disposed between the
edges of the two current collectors 24, 25 and surrounds the electrochemical system 201.
Also, the sealing frame 26 adheres the two current collectors 24, 25 and seals the electrolyte
system therebetween to avoid leakage. Therefore, due to seal by the sealing frame 26, the
electrolyte system do not circulate between any adjacent battery units 20. In other words,
the electrolyte system only circulates within respective battery units 10. Therefore, the two
current collectors 24, 25 and the sedling frame 26 serve as a package structure of the battery
unit 10 to form an independent, sealed and complete module, which can generate power

independently.

To enhance adhesion of the sealing frame 26, in case of the silicone is utilized, the
sealing frame 26 may include two modified silicone layers 261, 262 and a silicone layer 263
disposed between the two modified silicone layers 261, 262. Please see FIG. 1B, the
modified silicone layers 261, 262 are modified by adjusting a proportion of
condensation-type silicone and addition-type silicone to enhance adhesion of different
materials, i.e. the materials of the current collectors 24, 25 and the silicone layer 263.
Therefore, the adhesion between the interfaces of the current collectors 24, 25 and the
sealing frame 26 is enhanced. The overall appearance is more complete and the production

yield isimproved.

Please refer to FIG. 2A, the above-mentioned battery units 20 are stacked and the
metallized plastic film package 30 is utilized to seal the stacked battery units 20 to form the
soft pack battery module of this invention, i.e. a quasi-coin battery module. In this figure,
the battery units 20 are stacked in the same orientation. The current collectors 24 with the

same polarity are disposed to face up. The lower current collectors 25 will be in direct
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contact with the current collectors 24 of the adjacent battery units 20 to form a battery cell
40 with series connections. Therefore, the uppermost current collector 24 and the
lowermost current collector 25 are the electric power outputs of this battery cell 40. Each
battery unit 20 has its individual package structure. There only have charges transferred
rather than electrochemical reactions occurred between the adjacent battery units 20. As
refer to FIG. 1A, the two current collectors 24, 25 and the sealing frame 26 serve as the

package structure of the battery unit 20.

Next, the metallized plastic film package 30 will be explained and described. The
metallized plastic film package 30 includes two sheets 31. Please refer to FIGS. 2A, 3A,
and 3B, the sheet 31 is composed of a metallized plastic film. The metallized plastic film
has an inner surface 311 and an outer surface 312. The inner surface 311 has an inner
electrically-conductive area 313 and an inner eectrically insulating area 314. The inner
electrically insulating area 314 is formed by coating with an inner electrically insulating
layer 315 on the inner surface 311, as shown in FIG.2A. The outer surface 312 has an outer
electrically-conductive area 316 and an outer electrically insulating area. The outer
electrically insulating area is formed by coating an outer el ectrically insulating layer 317 on
the outer surface 312. The inner electrically-conductive area 313 is electrically connected
with the outer electricaly-conductive area 316. The presence of the inner electrically
insulating layer 315 can insulate the side surface of the battery cell 40 to avoid contact with
the metallized plastic film to cause a short circuit. Referring to FIG. 2A, the inner surfaces
311 of the two sheets 31 are disposed opposite each other. An adhesive layer 33 is disposed
on parts of the inner electrically insulating area 314 of the inner surface 311 to define as an
inner adhering area, as shown in FIG.3A. By the inner adhering areas, the two sheets 31 are
adhered to each other and form a space for the battery cell 40 to be disposed. The two
electric power outputs of the battery cell 40, i.e. the uppermost current collector 24 and the
lowermost current collector 25 at both ends, are respectively in direct contact with the inner
electrically-conductive areas 313 of the sheets 31 to form the electrical connections. Then
the electricity can be transmitted outward through the outer eectrically-conductive areas
316 of the outer surfaces 312 of the sheets 31.
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For the bonding method, the adhesive layer 33 extends to over amost al the inner
electrically insulating area 314 of the inner surface 311, as showing in FIG. 2B. Also, an
electrically insulating and moisture barrier layer 34 is disposed on an end surface of the

boundary between the two sheets 31 to complete the whole package structure.

Moreover, please refer to FIG. 2C, the adhesive layer 33 may be formed on both the
sheets 31. Therefore, a two-layered adhesive layer 33 can be achieved. Further, please refer
to FIG. 2D, in case of the adhesive layer 33 is eectrical insulation, the adhesive layer 33 is
disposed on the inner surface 311 to form the inner electrically insulating area 314. The

inner electrically insulating layer can be omitted.

The material of the adhesive layer 33 may be composed of polyethylene or
polypropylene. Also, the adhesive layer 33 can be made of the same material as the sealing
frame 26 of the battery unit 20. The main functions of the adhesive layer 33 is not only to
adhere the two cover sheets 31, but also to offer sufficient electrical insulation and moisture
barrier. Furthermore, if it is considered that the adhesive layer 33 has sufficient electrical
insulation and moisture barrier, the electricaly insulating and moisture barrier layer 34 at
the edge can be omitted, see FIG. 2E.

Please refer to FIG. 4, which is a schematic diagram of the soft pack battery module
with connections in paralel. The battery units 20 are stacked in different orientations. It
means that the current collectors 24, 25 with the same polarity in direct contact to each
other. The tab or terminal is further utilized to connect the current collectors 24, 25 with the
same polarity together to form the battery cell 40 with connections in parallel. The package

structure or contacting is the same, and will not be repeated here.

Please see FIG. 5, both series and parallel connections are arranged, which can be
modified according to actual usage requirements, such as capacitance, voltage, etc. The

following description is only explained according to figure.

Three battery units 20 are connected in parallel as a group, and the parallel connection
is the same as that in the above-mentioned description of FHIG. 4. Then the three parallel

groups are connected in series. Similarly, the series connection is the same as that in the
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above-mentioned description of FIG. 2A. Therefore, both series and paralel connections

can be made.

Also, afire retardant is filled between the metallized plastic film package 30 and the
battery cell 40 to enhance the safety of the battery device.

Moreover, as showing in FIGS. 6A and 6B, the heat dissipating leads are adapted to
improve heat dissipation. The heat dissipating leads include a positive heat dissipating lead
41 and a negative heat dissipating lead 42. The positive heat dissipating lead 41 includes a
plate body 411 and a plurality of extension plates 412, and the negative heat dissipating lead
42 includes a plate body 421 and a plurdity of extension plates 422. The extension plates
412 of the positive heat dissipating lead 41 contact with a surface of the current collectors
24 with positive polarity and the extension plates 422 of the negative heat dissipating lead

42 contact with a surface of the current collectors 25 with negative polarity.

In this embodiment, the battery units 20 of the battery cell 40 are stacked in the same
orientation. In other words, the current collectors 24 of the same polarity are all disposed to
face up, and are connected in direct contact with the extension plates 412 of the positive
heat dissipating lead 41. Similar, the current collectors 25 of the other polarity are all facing
down and are in direct contact with the extension plates 422 of the negative heat dissipating
lead 42 for electrical connections. That is, the extension plates 412 of the positive heat
dissipating lead 41 and the extension plates 422 of the negative hesat dissipating lead 42 are
alternately arranged to form the parallel connection. Therefore, the positive heat dissipating
lead 41 and the negative heat dissipating lead 42 are both made of electrically conductive
materials. Also, in order to avoid short circuits caused from contacting of the extension
plate 412 of the positive heat dissipating lead 41 located in the middle from with the
extension plates 422 of the negative heat dissipating lead 42, an electrically insulating plate
50 can be added therebetween for electrical isolation. The large-area contact structure can
effectively dissipate the heat generated by the battery cell 40 to maintain the best
performance of the battery cell 40.

In practice, the soft pack battery module 60 formed by the battery cells 40 encapsul ated

10
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in the metallized plastic film package 30 can be considered as a battery element. A plurality
of battery elements are utilized to be connected together in series, in parale or both, to
form an electricity supply with sufficient capacity and voltage. Please refer to FIG. 7A, the
soft pack battery module 60, as disclosed in the FIG. 5, is disposed between the first
electrically insulating layer 71 with a first patterned metal layer 711 and the second
electrically insulating layer 72 with a second patterned metal layer 721. The second
patterned metal layer 721 of the second electrically insulating layer 72 is opposed to the
first patterned metal layer 711 of the first electricaly insulating layer 71. The outer
electrically-conductive areas 316 of the soft pack battery module 60 are directly contacted
to the first patterned metal layer 711 and the second patterned meta layer 721 to form

electrical connections.

Moreover, a pluraity of soft pack battery modules 60 are arranged to form at least one
vertical group, i.e. dong with the Z-axis, to dispose and distribute between the first
electrically insulating layer 71 and the second electrically insulating layer 72. Please see
FIG. 7B, each of the vertica groupsinclude at least one soft pack battery module 60 and the
outer electrically-conductive areas 316 of the outermost soft pack battery module 60 of the
vertical group are directly contacted to the first patterned metal layer 711 and the second
patterned metal layer 721 to form electrical connections in a horizontal direction, i.e. along
with the X-axis, parallel to the first eectrically insulating layer 711 and the second
electrically insulating layer 721. As mentioned above, the adopted soft pack battery module
60 is not limited to the one shown in FIG. 5, but can also adopt the soft pack battery module
60 shown in FIG. 2 or 4, or any other arrangements not shown above. Also, the stacking and
connection of the soft pack battery module 60 are not only limited to that shown in FIGS.
7A and 7B, but also can be stacked and connected in any directions. For the arrangements
in multi-axis, please also see the US20200052341A1, US20200052000A1 or
AU2021101083 for more details.

Accordingly, the invention provides a soft pack battery module and its electricity
supply thereof. The battery cell is stacked by the battery units with complete and individual
package to connect in series, in paralel or both. The metallized plastic film package is

11
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utilized to sea the battery cell to form the soft pack battery module. The inner
electrically-conductive areas of the shells of the metalized plastic film package are used to
form electrical connections with the electric power outputs of the battery cell. And the
exposed outer electrically-conductive areas of the shells are used to transmit the electricity.
Therefore, the additional transmission structure, such as wires, of the conventional
aluminum plastic film battery can be omitted. The current path of the battery cell can be
maximized. Furthermore, the soft pack battery modules are stacked vertically and the outer
electrically-conductive areas can be used to form electrical connections therebetween
directly, without the need for additional wires. Therefore, it can improve the efficiency of
the assembling process. And it is easy to replace when a single soft pack battery module is
failed.

The invention being thus described, it will be obvious that the same may be varied in
many ways. Such variations are not to be regarded as a departure from the spirit and scope
of the invention, and all such modifications as would be obvious to one skilled in the art are

intended to be included within the scope of the following claims.

12



CLAIMS

What isclaimed is:

1. A soft pack battery module, comprising:

a battery cell, including a plurality of stacked battery units and two electric
power outputs, wherein the stacked battery units are connected in series,
in paralle or both, and each battery unit has an individua package
structure to make charge transfer occurring between adjacent two of the

battery units without el ectrochemical reaction;

a metallized plastic film package, packing the battery cell and including two
sheets and an adhesion layer, each sheet having an inner surface and an
outer surface, the inner surface having an inner electrically-conductive
area and the outer surface having an outer electrically-conductive area,
wherein the inner electrically-conductive area is electrically connected
with the outer electricaly-conductive area, and the adhesion layer is
adhered to parts of the inner surfaces of the two sheets to pack the battery
cell; and

wherein the two electric power outputs of the battery cell are electrically
connected with the inner electrically-conductive areas of the two sheets

respectively.

2. The soft pack battery module of claim 1, wherein each of the battery units

comprising:
two current collectors, disposed in parallel to each other;

an electrochemical system, disposed between the two current collectors,

comprising:

two active material layers, being in contact with the two current collectors

respectively; and

a separator, disposed between the two active material layers; and

13
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a sealing frame, disposed between the two current collectors and adhered to the

two current collectors to surround the electrochemical system;

wherein the two current collectors and the sealing frame serve as the package

structure of the battery unit.

3. The soft pack battery module of clam 2, wherein two outermost current

collectors of the stacked battery units serve as the e ectric power outputs.

4, The soft pack battery module of clam 2, further comprising a positive heat
dissipating lead and a negative heat dissipating lead, each of the positive heat dissipating
lead and the negative heat dissipating lead includes a plate body and a plurality of extension
plates, wherein the extension plates of the positive heat dissipating lead contact with a
surface of the current collectors with positive polarity and the extension plates of the
negative heat dissipating lead contact with a surface of the current collectors with negative

polarity.

5. The soft pack battery module of claim 2, wherein the electrochemical system
further comprising an electrolyte impregnated in the active material layers, wherein the
electrolyte is a gel electrolyte, aliquid electrolyte, a polymer solid eectrolyte, aionic liquid
or a combinations thereof, and the electrolyte system only circulates within respective

battery units.

6. The soft pack battery module of claim 2, wherein the battery units are stacked

viadirect contact of the current collectors.

7. The soft pack battery module of claim 2, wherein the separator is composed of

ceramic powders and an adhesion used to bind the ceramic powders.

8. The soft pack battery module of claim 1, wherein a fire retardant is filled

between the metallized plastic film package and the battery cell.

0. The soft pack battery module of clam 1, wherein the sheet includes a
metallized plastic film, and parts of an inner surface of the metallized plastic film are coated

coated with an inner electricaly insulating layer to form an inner electrically insulating

14
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area

10.  The soft pack battery module of clam 1, wherein the sheet includes a
metallized plastic film, and parts of an inner surface of the metallized plastic film are coated

with the adhesion layer to form an inner electrically insulating area.

11.  The soft pack battery module of claim 1, further comprising an electrically
insulating and moisture barrier layer disposed on an end surface of a boundary between the

two sheets.

12.  An dectricity supply composed of the soft pack battery modules of clam 1,

comprising:

afirst electricaly insulating layer, having a first patterned metal layer on one

surface;

a second electrically insulating layer, having a second patterned metal layer on
one surface, and the second patterned metal layer opposed to the first
patterned metal layer; and

a plurality of soft pack battery modules, arranged to form at least one vertical
group to dispose and distribute between the first electrically insulating
layer and the second electrically insulating layer, each of the vertical
groups including at least one soft pack battery module and the outer
electrically-conductive areas of the outermost soft pack battery module of
the vertical group are directly contacted to the first patterned metal layer
and the second patterned metal layer to form electrical connections in a
horizontal direction paralld to the first electrically insulating layer and the
second electrically insulating layer.

13.  The€electricity supply of claim 12, wherein the soft pack battery module of the
vertical groupsis contacted to the adjacent soft pack battery module viathe direct contact of

the outer electrically-conductive aress.
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