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ASSEMBLED BATTERY AND
MANUFACTURING METHOD FOR THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from Japanese patent application No.
2018-197981, filed on Oct. 19, 2018, the disclosure of which
is incorporated herein in its entirety by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an assembled
battery and a manufacturing method for the same.

BACKGROUND

[0003] Secondary batteries typified by lithium-ion batter-
ies are mounted on electric bicycles, electric motorcycles,
automobiles and the like recently, and there is an increasing
demand for high-performance secondary batteries with a
high energy density, long life, and a high safety level. To
meet this demand, a film-covered battery in which a light-
weight and flexible film covering material having a highly
flexible shape is used as an exterior case is known. Further,
to meet the need for higher power, an assembled battery
formed by connecting a plurality of film-coated batteries is
known.

[0004] For example, Japanese Unexamined Patent Appli-
cation Publication No. H10-214606 discloses a technique
related to an exterior case structure of a film-covered battery.
FIG. 19 is a view showing the film-covered battery disclosed
therein, and FIG. 20 is a cross-sectional view along line
XX-XX of FIG. 19. In the film-covered battery shown in
FIGS. 19 and 20, a power generation element 7 is covered
with a laminate cover 5 having a laminate film 5A, and a
collector terminal 6 is guided to the outside of the laminate
cover 5. The power generation element 7 is composed of a
positive electrode 1, a negative electrode 2, and an electro-
lyte layer 3 placed between them, and the positive electrode
1 and the negative electrode 2 are each connected to the
collector terminal 6. Further, in this film-covered battery, a
sealing part 4 made up of sealing parts 4A and 4B is bonded
above the power generation element 7.

SUMMARY

[0005] When using a secondary battery, it is necessary to
protect a power generation element contained in an exterior
case. Specifically, due to impact such as drop and vibration,
parts such as a positive electrode, a negative electrode and
a separator are subject to deviation or deformation from the
original shape, which can hinder the performance of the
secondary battery. It is thus important to protect them with
an exterior case.

[0006] Further, to achieve a long life and high safety of a
film-covered battery, it is necessary to fix the film-covered
battery by evenly pressing it at a specified pressure. As a
secondary battery including a film-covered battery is dis-
charged and charged for use for a long period of time, parts
of the secondary battery react to each other in any way and
generate gas. The gas generated inside the secondary battery
causes the secondary battery to swell, affecting its life,
battery characteristics and safety.
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[0007] However, according to the technique disclosed in
Japanese Unexamined Patent Application Publication No.
H10-214606, when mounting an assembled battery with a
plurality of film-covered batteries stacked together, each
having a sealing part overlapping a power generation ele-
ment, on equipment, there is a gap due to a difference in
height between the sealing part and a part other than the
sealing part of a coverage case of the film-covered battery.
Such a gap makes it impossible to evenly press a face with
the maximum area of the power generation element, which
can cause degradation of properties such as long life and
high safety.

[0008] On the other hand, if the above-mentioned gap is
filled in the process of producing an assembled battery by
stacking a plurality of film-covered batteries by applying the
technique disclosed in Japanese Unexamined Patent Appli-
cation Publication No. H10-214606, heat is trapped inside,
resulting in poor heat dissipation.

[0009] An object of the preset disclosure is to provide an
assembled battery including a film-covered battery that
solves the above-described problem. The above problem is
that, in an assembled battery including film-covered batter-
ies stacked in layers, it is not possible to achieve good heat
dissipation and high energy density with improved volumet-
ric efficiency while fixing the film-covered batteries in a
right way.

[0010] To solve the above-described problem, an
assembled battery according to a first aspect of the present
disclosure is an assembled battery including a plurality of
film-covered batteries stacked in layers, wherein each of the
film-covered batteries includes a coverage case having a film
covering material and a power generation element contained
in the coverage case, the coverage case has a first sealing
part that guides a terminal and a second sealing part that
does not guide a terminal, the second sealing part is formed
on at least one face with a maximum area among exterior
faces of the power generation element, in the assembled
battery, where a part of the second sealing part overlapping
the power generation element is a third sealing part, a heat
dissipation plate is placed on the at least one face with the
maximum area among exterior faces of the power generation
element, the third sealing part being formed on the at least
one face, and a projection area of the third sealing part and
the heat dissipation plate onto the at least one face with the
maximum area is 40% or more of the at least one face with
the maximum area.

[0011] A manufacturing method for an assembled battery
according to a second aspect of the present disclosure is a
manufacturing method for an assembled battery that manu-
factures the assembled battery by stacking a plurality of
film-covered batteries, wherein each of the film-covered
batteries includes a coverage case having a film covering
material and a power generation element contained in the
coverage case, the coverage case has a first sealing part that
guides a terminal and a second sealing part that does not
guide a terminal, the second sealing part is formed on at least
one face with a maximum area among exterior faces of the
power generation element, the manufacturing method com-
prises placing a heat dissipation plate on the at least one face
with the maximum area among exterior faces of the power
generation element, a third sealing part being formed on the
at least one face, the third sealing part being a part of the
second sealing part overlapping the power generation ele-
ment, and a projection area of the third sealing part and the
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heat dissipation plate onto the at least one face with the
maximum area is 40% or more of the at least one face with
the maximum area.

BRIEF DESCRIPTION OF DRAWINGS

[0012] The above and other aspects, features and advan-
tages of the present disclosure will become more apparent
from the following description of certain exemplary embodi-
ments when taken in conjunction with the accompanying
drawings, in which:

[0013] FIG.1 is aplan view showing an example structure
of a film-covered battery included in an assembled battery
according to a first embodiment.

[0014] FIG. 2 is a cross-sectional view along line II-II
showing an example structure of the film-covered battery
shown in FIG. 1.

[0015] FIG. 3 is a cross-sectional view along line II-II
showing another example of the film-covered battery shown
in FIG. 1.

[0016] FIG. 4 is a cross-sectional view showing an
example structure of the assembled battery according to the
first embodiment.

[0017] FIG. 5 is a cross-sectional view showing an
example structure of an assembled battery according to a
second embodiment.

[0018] FIG. 6 is a plan view showing an example structure
of a film-covered battery included in an assembled battery
according to a third embodiment.

[0019] FIG. 7 is a cross-sectional view along line VII-VII
showing an example structure of the film-covered battery
shown in FIG. 6.

[0020] FIG. 8 is a cross-sectional view showing an
example structure of the assembled battery according to the
third embodiment.

[0021] FIG. 9 is a cross-sectional view showing an
example structure of an assembled battery according to a
fourth embodiment.

[0022] FIG. 10 is a cross-sectional view showing an
example structure of an assembled battery according to a
fifth embodiment.

[0023] FIG. 11 is a cross-sectional view showing an
example structure of an assembled battery according to a
sixth embodiment.

[0024] FIG. 12 is a cross-sectional view showing an
example structure of an assembled battery according to a
seventh embodiment.

[0025] FIG. 13 is a cross-sectional view showing an
example structure of an assembled battery according to an
eighth embodiment.

[0026] FIG. 14 is a plan view showing an example struc-
ture of a film-covered battery included in an assembled
battery according to a ninth embodiment.

[0027] FIG. 15 is a cross-sectional view along line XV-XV
showing an example structure of the film-covered battery
shown in FIG. 14.

[0028] FIG. 16 is a cross-sectional view showing an
example structure of the assembled battery according to the
ninth embodiment.

[0029] FIG. 17 is a cross-sectional view showing an
example structure of an assembled battery according to a
tenth embodiment.

[0030] FIG. 18 is a cross-sectional view showing an
example structure of an assembled battery according to an
eleventh embodiment.
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[0031] FIG. 19 is a plan view showing a structure of a
film-covered battery disclosed in Japanese Unexamined
Patent Application Publication No. H10-214606.

[0032] FIG. 20 is a cross-sectional view along line XX-
XX of the film-covered battery shown in FIG. 19.

DETAILED DESCRIPTION

[0033] Embodiments of the present invention are
described hereinafter with reference to the drawings. It
should be noted that, in the embodiments, the same elements
are denoted by the same reference symbols, and the redun-
dant explanation thereof is omitted.

First Embodiment

[0034] Prior to describing an assembled battery according
to a first embodiment, a film-covered battery included in this
assembled battery is described hereinafter with reference to
FIGS. 1 to 3. FIG. 1 is a plan view showing an example
structure of the film-covered battery included in the
assembled battery according to the first embodiment, and
FIG. 2 is a cross-sectional view along line II-II in FIG. 1.
[0035] As shown in FIGS. 1 and 2, a film-covered battery
101a included in the assembled battery according to this
embodiment has a structure in which a power generation
element 104 is covered with a film covering material 108, a
first terminal 102 and a second terminal 103 are guided to
the outside, and those parts are sealed. In this manner, in the
film-covered battery 101qa, the power generation element
104 is contained in a coverage case (exterior container)
having the film covering material 108. Note that, although
the film covering material 108 is used as the coverage case
in FIG. 1 or the like, the coverage case may be in any form
as long as it has a film covering material.

[0036] The above-described sealing is done by a sealing
part, which at least includes a first sealing part 105 and a
second sealing part 106. Thus, the coverage case at least has
the first sealing part 105 and the second sealing part 106. The
first sealing part 105 is a sealing part that guides terminals
(which are the first terminal 102 and the second terminal 103
in this example). The second sealing part 106 is a sealing
part that does not guide terminals. The first terminal 102 is
connected to one of a positive electrode and a negative
electrode included in the power generation element 104, and
the second terminal 103 is connected to the other one of
them.

[0037] As shown in FIGS. 1 and 2, the power generation
element 104 has a rectangular shape. The second sealing part
106 is formed by bonding the reverse side of the film
covering material 108 to the front side thereof on one face
with the maximum area of the power generation element 104
among the exterior faces of the power generation element
104. Note that, although the description of this embodiment
and the subsequent embodiments is based on the assumption
that the power generation element 104 basically has a
rectangular shape, it may have a nearly rectangle shape, for
example, as long as the above-described one face with the
maximum area can be defined.

[0038] In the following description, a part of the second
sealing part 106 which overlaps the power generation ele-
ment 104 is referred to as a third sealing part 107. To be
more specific, the third sealing part 107 is a part of the
second sealing part 106 which overlaps (positionally over-
laps) the power generation element 104.
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[0039] Another example of the film-covered battery 101a
is described hereinafter with reference to FIG. 3. FIG. 3 is
a view showing another example of the film-covered battery
101a shown in FIG. 1, and is a cross-sectional view along
line II-I1 of FIG. 1. The film-covered battery 101a shown in
FIG. 3 is different from the example structure in FIG. 2 in
that the same sides of the film covering material 108 are
bonded together in the second sealing part 106 on one face
with the maximum area of the power generation element
104. The other parts in the example structure of FIG. 3 and
their effects are the same as those in the example structure
of FIG. 2.

[0040] Because the same sides of the film covering mate-
rial 108 are bonded together, a gap is shown between a
non-boned part and a bonded part in the third sealing part
107 of FIG. 3, which is different from the third sealing part
107 of FIG. 2. Note that, however, the covering material may
be folded with no gap except for a fold line or may be folded
with substantially no gap including a fold line. The same
applies to the drawings, such as FIG. 4, described later.
[0041] The assembled battery according to this embodi-
ment is described hereinafter with reference also to FIG. 4.
FIG. 4 is a cross-sectional view showing an example struc-
ture of the assembled battery (an example of the structure of
the assembled battery) according to the first embodiment,
and it is a cross-sectional view showing an example struc-
ture of the assembled battery in which a plurality of film-
covered batteries 101a in FIG. 3 are stacked together.
[0042] As shown in FIG. 4, an assembled battery 100a
according to this embodiment is a battery in which a
plurality of film-covered batteries 101a shown in FIG. 1 and
FIG. 3 are stacked together, i.e., a battery in which a
plurality of such film-covered batteries 101a are stacked in
layers.

[0043] The power generation element 104, the film cov-
ering material 108 and the third sealing part 107 included in
one film-covered battery among the film-covered batteries
101a to be stacked in layers are referred to hereinafter as a
power generation element 104q, a film covering material
108a and a third sealing part 107a, respectively. Likewise,
those included in a film-covered battery adjacent to the
above-described one film-covered battery are referred to
hereinafter as a power generation element 1045, a film
covering material 1085 and a third sealing part 1075, respec-
tively.

[0044] Particularly, in the assembled battery 100a, a plu-
rality of film-covered batteries 101a are stacked in layers in
such a way that the third sealing part 107 and the third
sealing part 1075 do not overlap in the stacking direction and
the surfaces having the third sealing parts 107a and 1076
face each other (which is referred to as a facing state).
Specifically, in the assembled battery 100q, the adjacent
film-covered batteries 101a are placed in such a way that the
third sealing parts 107a and 1076 face each other and the
projection positions of them in the stacking direction do not
overlap. Further, in the assembled battery 1004, the adjacent
film-covered batteries 101a are stacked in layers in such a
way that the surfaces not having the third sealing parts 107
face each other (which is referred to as a non-facing state).
In this manner, the adjacent film-covered batteries 101a are
stacked in either one of the facing state or the non-facing
state in the assembled battery 100a.

[0045] Although the cross-sectional view of FIG. 4 does
not show the first terminal 102 and the second terminal 103,
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the film-covered batteries 101a flipped vertically are alter-
nately stacked so that the third sealing parts 107a and 1075
face each other, and they are connected in series in the
assembled battery 100a. The vertical flipping in this
example is a rotation about a line connecting the first
terminal 102 and the second terminal 103. It is thus prefer-
able to interchange the polarity of the first terminal 102 and
the second terminal 103 alternately in the film-covered
batteries 101a to be stacked in layers. Specifically, the
film-covered battery 101a where the first terminal 102 is a
positive terminal and the second terminal 103 is a negative
terminal and the film-covered battery 101a where the first
terminal 102 is a negative terminal and the second terminal
103 is a positive terminal are produced. Then, those film-
covered batteries 101qa are alternately stacked in such a way
that the third sealing parts 107a and 1075 face each other.
Note that, however, the film-covered batteries 101a may be
connected in parallel. In this case, the above-described
interchanging of the polarity is not done, and the film-
covered batteries 101a are alternately stacked so that the
third sealing parts 107a and 1075 face each other.

[0046] In the assembled battery 100a according to this
embodiment, heat dissipation plates 109a and 1095 are
placed between the adjacent film-covered batteries 101a as
shown in FIG. 4. Note that, because the heat dissipation
plates are placed between the adjacent film-covered batteries
in the assembled battery according to this embodiment and
the other embodiments, the adjacent film-covered batteries
are in contact or not in contact depending on a structure.
FIG. 4 shows an example in which the adjacent film-covered
batteries are in contact with each other between the non-
boned part and the bonded part.

[0047] The positions of the heat dissipation plates 1094
and 1095 are described more specifically. Note that, when
describing a common feature of the heat dissipation plates
109a and 1095, they are referred to collectively as the heat
dissipation plate 109.

[0048] The heat dissipation plate 1094 is placed (stacked)
on one face with the maximum area among the exterior faces
of the power generation element 104a, which is the face
where the third sealing part 1074 is formed. Likewise, the
heat dissipation plate 1095 is placed on one face with the
maximum area among the exterior faces of the power
generation element 1045, which is the face where the third
sealing part 1075 is formed.

[0049] As two or more heat dissipation plates 109 may be
placed between the adjacent film-covered batteries 101a,
just like the two heat dissipation plates 109a and 1095
shown in FIG. 4,. Stated differently, both of the heat dissi-
pation plates 109a and 1095 are placed on one face having
the maximum area among the exterior faces of the power
generation element 104a, which is the face where the third
sealing part 1074 is formed. Likewise, both of the heat
dissipation plates 109¢ and 10956 are placed on one face
having the maximum area among the exterior faces of the
power generation element 1045, which is the face where the
third sealing part 1075 is formed.

[0050] The heat dissipation plate 109a, which is a part of
the heat dissipation plate, is placed not to overlap the third
sealing part 107a of one film-covered battery between the
adjacent film-covered batteries. Likewise, the heat dissipa-
tion plate 1095, which is another part of the heat dissipation
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plate, is placed not to overlap the third sealing part 1075 of
the other film-covered battery between the adjacent film-
covered batteries.

[0051] Further, as shown in FIG. 4, it is preferable that the
thickness of the heat dissipation plate 109a and the thickness
of the third sealing part 1074 are substantially the same, and
the thickness of the heat dissipation plate 1095 and the
thickness of the third sealing part 1075 are substantially the
same. This is with a view to achieve a uniform thickness of
one film-covered battery 101a together with the heat dissi-
pation plate 109a, which allows pressure to be evenly
applied when pressing the film-covered battery 101a and the
adjacent film-covered battery 101a stacked together. Note
that, by taking a difference in elasticity between the heat
dissipation plate 1094 and the third sealing part 107« or the
like into account, their thicknesses may be designed to be the
same when pressed.

[0052] Note that, however, in the structure where the third
sealing parts 107a and 1075 of the adjacent film-covered
batteries 101a face each other as in the example of FIG. 4,
their thicknesses are not necessarily substantially the same.
To be specific, even if their thicknesses are not substantially
the same, the same effects are obtained as long as the total
thickness of the third sealing parts 107a¢ and the heat
dissipation plate 1096 and the total thickness of the third
sealing parts 1075 and the heat dissipation plate 109a are
substantially the same.

[0053] Further, in the assembled battery 100a shown in
FIG. 4, a heat dissipation plate 109¢ is placed on the side
where the third sealing parts 107a and 1075 do not exist. The
heat dissipation plate 109¢ is placed on one face having the
maximum area among the exterior faces of the power
generation element 104 (the power generation element 1045
in this example) and preferably has an area equal to or larger
than this maximum area. This enables uniform pressing of
the power generation element 104 when the film-covered
batteries 101a are used to produce the assembled battery
100a (when it is pressed). Note that the heat dissipation plate
109¢ is not necessarily placed.

[0054] In the assembled battery 100a according to this
embodiment, a projection area of the third sealing part 107
and the heat dissipation plate (the heat dissipation plate
109a, or both of the heat dissipation plates 109a and 1095)
onto the one face with the maximum area is 40% or more of
the area of the one face with the maximum area. This
condition is satisfied in the example of FIG. 4.

[0055] The projection area indicates an area when project-
ing a target part onto the above one face. Thus, when the
third sealing part 107 and the heat dissipation plate 109
overlap in the assembled battery 100a, the projection area is
the sum of the overlapping area and a non-overlapping part.
In the example of FIG. 4, as a first definition, the projection
area on the power generation element 104a can be defined
as a value obtained by adding the area of the heat dissipation
plate 109a and the area of the third sealing part 107a
together. Alternatively, in the example of FIG. 4, as a second
definition, the projection area on the power generation
element 1044 can be defined as a value obtained by adding
the area of the heat dissipation plate 1095 and the area of the
third sealing part 107a together. Alternatively, in the
example of FIG. 4, as a third definition, the projection area
on the power generation element 104a can be defined as a
value obtained by adding the projection area of the heat
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dissipation plate 1095 and the third sealing part 107q and the
area of the heat dissipation plate 109a.

[0056] A condition indicating a lower limit, such as 40%
or the like mentioned above, and a condition indicating an
upper limit are described by using a smaller one of first and
second projection areas, and using a third projection area in
some cases.

[0057] Although FIG. 4 shows an example in which the
projection area of the third sealing part 107a and the heat
dissipation plates 1094 and 1095 occupies 80% or more of
the area of the above-mentioned one face, it may exceed
100% as long as a part projecting from the one face is the
heat dissipation plate.

[0058] In this structure, the assembled battery 100a
according to this embodiment is fixed in the state where 80%
or more of one face with the maximum area of the power
generation element 104 is pressed. Specifically, in this
embodiment, the area of a pressed region, which is com-
posed of the two third sealing parts 1074 and 1075 and the
two heat dissipation plates 109a and 1094 at the boundary
between the adjacent film-covered batteries 101a, occupies
80% or more of the face with the maximum area of the
power generation element 104q. Further, the area of this
pressed region occupies 80% or more of the face with the
maximum area of the power generation element 1045. The
pressed region is a region that can be pressed when the
batteries are stacked.

[0059] Note that FIG. 4 shows the film-covered batteries
101a at both ends (four from the top and two from the
bottom in FIG. 4) among the film-covered batteries 101a
stacked in layers, and does not show the other film-covered
batteries 101a. Six or less film-covered batteries 101a can be
stacked in layers. This is the same in each drawing according
to other embodiments described later. Further, in each draw-
ing of the assembled battery in FIG. 4 and according to other
embodiments described later, there is a space between parts
for easier understanding of a cross-sectional shape. In an
actual assembled battery, however, the film-covered batter-
ies and the heat dissipation plates, which are described later,
are stacked in layers, pressed from both sides and fixed in the
production process. Therefore, in the actual assembled bat-
tery, a gap in the stacking direction (vertical direction in the
figure) is filled in each drawing. Further, the assembled
battery according to this embodiment and other embodi-
ments is not necessarily placed in the direction shown in the
figure, and it may be placed laterally with the top and bottom
of FIG. 4 placed on the same horizontal plane, for example.
[0060] Further, although an example in which the projec-
tion area of the third sealing part 107a and the heat dissi-
pation plate 109 occupies 80% or more of the face having
the maximum area among the exterior faces of the power
generation element 104a is described above, the projection
area may be at least 40% of that face as described above. For
example, the projection area of the third sealing part 1074
and the heat dissipation plate 1095 which occupies 40% to
50% is enough as long as the adjacent film-covered batteries
101a are placed in such a way that the third sealing parts
107a and 1075 face each other and the projection positions
of them in the stacking direction do not overlap. This is to
allow the pressed region to be complemented by adding the
area of the adjacent sealing part 1075. This is described as
an example of fourth and fifth embodiments described later.
Further, the projection area of the third sealing part 107a and
the heat dissipation plate 1096 preferably has an area that
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occupies 45% or more of the maximum area among the
exterior faces of the power generation element 104a, and
more preferably has an area that occupies 47% or more. The
projection area of the third sealing part 1076 and the heat
dissipation plate 1095 preferably has an area that occupies
45% or more of the maximum area among the exterior faces
of the power generation element 1045, and more preferably
has an area that occupies 47% or more.

[0061] Although the area ratio regarding the projection
area of the third sealing part 107 and the heat dissipation
plate 109 is specified above, the area ratio regarding the third
sealing part 107 only may be specified because the heat
dissipation plate 109 can overlap the third sealing part 107.
[0062] To be specific, a sealing area of the third sealing
part 107 preferably has an area that occupies 40% or more
of one face having the maximum area among the exterior
faces of the power generation element 104, and more
preferably has an area that occupies 45% or more, and
further preferably has an area that occupies 47% or more.
Thus, in this embodiment, the area of the sealing area
composed of the two third sealing parts 107a and 1075 at the
boundary between the adjacent film-covered batteries 101a
is 80% or more of the one face with the maximum area of
the power generation element 104. This area is preferably
90% or more, and more preferably 94% or more. Further, the
third sealing part 107 has an area that occupies 50% or less
of the maximum area. Thus, the area of the sealing area
composed of the two third sealing parts 107a and 1075 is
100% or less of the maximum area.

[0063] With such conditions in this example, the adjacent
film-covered batteries 101a in the assembled battery 100a
can be placed in such a way that the third sealing parts 107«
and 1075 face each other and the projection positions of
them in the stacking direction do not overlap. This allows a
uniform pressure to be applied to the power generation
element 104, for example, and by making the heat dissipa-
tion plate 109 thinner than the third sealing part 107, the
density of the power generation element 104 in the stacking
direction increases, which improves the volumetric effi-
ciency of the assembled battery 100a.

[0064] As described above, even when the area ratio is
specified with the third sealing part 107, by placing a part or
the whole of the heat dissipation plate 109 to overlap the
third sealing part 107, it is possible to satisfy the above-
described conditions specified with the projection area of the
heat dissipation plate 109 and the third sealing part 107. For
example, the projection area of the third sealing part 107 and
the heat dissipation plate 109 may be set to 40% or more of
the area of the one face with the maximum area, and the
sealing area of the third sealing part 107 may be set to 10%
to 50% of the area of the one face.

[0065] Note that, however, the area and the thickness of
the heat dissipation plate 109 may be determined based on
an object on which the assembled battery 100a is to be
mounted, required standards and the like. Further, the area
ratio of the third sealing part 107 and the heat dissipation
plate 109 in a set of one film-covered battery 101a and the
heat dissipation plate 109 is not particularly limited.
[0066] A material of the heat dissipation plate 109 is
described hereinafter. The same applies to the heat dissipa-
tion plate 109c.

[0067] The heat dissipation plate 109 is a plate-like mem-
ber capable of dissipating heat. The heat dissipation plate
109 is regarded as having heat dissipation capability if it is
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made of a material having at least some thermal conductiv-
ity. The heat dissipation plate 109 is preferably made of
metal in terms of thermal conductivity (heat dissipation).
Metal may be aluminum, iron, copper or the like, for
example, though not limited thereto.

[0068] On the other hand, when taking safety into con-
sideration to the maximum extent, it is preferred to assume
the possibility of a short-circuit between a positive terminal
and a negative terminal of the adjacent film-covered batter-
ies 101a. The short-circuit can occur when the film covering
material 108 that is used as a coverage case has metal such
as aluminum in its inner layer and the inner-layer metal is
not covered. The inner-layer metal can become uncovered as
a result that the center or the edge of an outer layer
(insulating layer) of the film covering material 108 is broken
for reasons such as impact on the entire assembled battery.
[0069] In this point of view, the heat dissipation plate 109
preferably has no electrical conductivity (has insulating
properties). The heat dissipation plate 109 may have insu-
lating properties when it is made of plastic, for example. A
material for imparting insulating properties to the heat
dissipation plate 109, however, is not limited to plastic. With
the insulating heat dissipation plate 109, the assembled
battery 100q, ensures insulating properties in each of the
film-covered batteries 101a, which are composing elements
of the assembled battery 100a, and even when a defect
occurs in one film-covered battery 101a, the defect is
confined within the single battery.

[0070] Whether to put priority on heat dissipation or
safety, i.e., whether to make the heat dissipation plate 109
using metal (with electrical conductivity) or insulating mate-
rial, may be determined based on an object on which the
assembled battery 1004 is to be mounted, required standards
and the like.

[0071] Further, in order to improve heat dissipation, the
heat dissipation plate 109 preferably has a plurality of
though-holes arranged in parallel on the one face with the
maximum area. Particularly, it is preferable in terms of heat
dissipation that both ends of the though-holes are not
covered by another member when the assembled battery is
formed. Each through-hole is preferably linear, like a
through-hole of a cardboard box, though not limited thereto.
Further, heat dissipation can be improved with use of
grooves made by embossing the heat dissipation plate or the
like, not limited to using the though-holes.

[0072] As described above, the assembled battery accord-
ing to this embodiment has a structure in which the heat
dissipation plate is placed between the adjacent film-covered
batteries, and the film-covered batteries are fixed in opti-
mum conditions by the third sealing part and the heat
dissipation plate. Particularly, when the film-covered batter-
ies are stacked in layers to form the assembled battery, heat
is trapped inside the assembled battery; however, the heat
dissipation of the assembled battery can be enhanced by
placing the heat dissipation plate between the adjacent
film-covered batteries.

[0073] Thus, in the assembled battery according to this
embodiment, it is possible to achieve good heat dissipation
and high energy density with improved volumetric effi-
ciency while fixing the film-covered batteries in a right way.
This embodiment thereby provides the assembled battery
with long life and high safety. When such an assembled
battery is mounted on a mobile object such as an automobile,
for example, it is tolerant to vibration of the mobile object.
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Although FIG. 4 shows an example where the film-covered
batteries 101a shown in FIGS. 1 and 3 are stacked, the same
effects are obtained also when the film-covered batteries
101a shown in FIGS. 1 and 2 are stacked.

Second Embodiment

[0074] FIG. 5 is a cross-sectional view showing an
example structure of an assembled battery according to a
second embodiment. As shown in FIG. 5, in an assembled
battery 1005 according to this embodiment, the widths of the
third sealing parts 107a and 1075 and the heat dissipation
plates 109 and 10956 are shorter compared with the
assembled battery 100a according to the first embodiment.
The assembled battery 1005 is different from the assembled
battery 100a shown in FIG. 4 in this point. The other points
in the assembled battery 10056 according to this embodiment
are the same as the assembled battery according to the first
embodiment except for the position of the heat dissipation
plate, and the description thereof is partly omitted; however,
various examples described in the first embodiment are
applicable as appropriate. For example, the film-covered
battery 101a having the structure where the second sealing
part 106 including the third sealing part 107 is formed by
bonding the reverse side of the film covering material 108 to
the front side, just like the example structure shown in FIG.
2, may be applied in this embodiment.

[0075] In the assembled battery 1005, just like the
assembled battery 1004, a plurality of film-covered batteries
101a are stacked in layers in such a way that the third sealing
parts 107a and 1075 do not overlap in the stacking direction
and the surfaces having the third sealing parts 1074 and 1075
face each other. In the assembled battery 1005, however, the
third sealing parts 107a and 1075 are stacked in the same
plane.

[0076] The heat dissipation plate 109« is placed on one
face having the maximum area among the exterior faces of
the power generation element 104a, which is the face where
the third sealing part 1074 is formed. Likewise, the heat
dissipation plate 10954 is placed on one face having the
maximum area among the exterior faces of the power
generation element 1045, which is the face where the third
sealing part 1075 is formed. Further, in the assembled
battery 1005, the heat dissipation plates 1094 and 1095 are
also placed in the same plane as the third sealing parts 107«
and 107b. The heat dissipation plate 109a is placed in the
same plane as the third sealing part 107a at the front edge of
the third sealing part 107a, and the heat dissipation plate
1095 is placed in the same plane as the third sealing part
1075 at the front edge of the third sealing part 1075.
[0077] Note that, in FIG. 5, both of the heat dissipation
plates 109a and 1096 are placed on one face having the
maximum area among the exterior faces of the power
generation element 104a, which is the face where the third
sealing part 1074 is formed. Likewise, both of the heat
dissipation plates 109a and 1096 are placed on one face
having the maximum area among the exterior faces of the
power generation element 1045, which is the face where the
third sealing part 10756 is formed.

[0078] In this embodiment also, the heat dissipation plate
109a, which is a part of the heat dissipation plate, is placed
not to overlap the third sealing part 107a of one film-covered
battery between the adjacent film-covered batteries. Like-
wise, the heat dissipation plate 1095, which is another part
of' the heat dissipation plate, is placed not to overlap the third
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sealing part 1075 of the other film-covered battery between
the adjacent film-covered batteries.

[0079] Further, as shown in FIG. 5, it is preferable that the
thickness of the heat dissipation plate 109a and the thickness
of the third sealing part 107« are substantially the same and
the thickness of the heat dissipation plate 1095 and the
thickness of the third sealing part 1075 are substantially the
same. This is with a view to achieve a uniform thickness of
one film-covered battery 101a together with the heat dissi-
pation plate 109q, which allows pressure to be evenly
applied when pressing the film-covered battery 1014 and the
adjacent film-covered battery 101a stacked together. Note
that, by taking a difference in elasticity between the heat
dissipation plate 1094 and the third sealing part 107« or the
like into account, their thicknesses may be designed to be the
same when pressed.

[0080] Although the heat dissipation plate 109¢ is placed
on the side where the third sealing parts 107a and 1075 do
not exist in the assembled battery 1005 shown in FIG. 5, just
like the assembled battery 100a, the heat dissipation plate
109¢ is not necessarily placed.

[0081] In the assembled battery 1005 according to this
embodiment, there is no region where the third sealing parts
107a and 1075 and the heat dissipation plates 109a and 1096
overlap in the stacking direction, which is different from the
assembled battery 100a. In the assembled battery 1005
according to this embodiment, however, just like the
assembled battery 100a, the projection area of the third
sealing part 107 and the heat dissipation plate (the heat
dissipation plate 1094, or both of the heat dissipation plates
109a and 1095) is 40% or more of the area of the one face
with the maximum area.

[0082] As an example, FIG. 5 shows an example in which
the projection area of the third sealing part 107a and the heat
dissipation plate 1094, 1095 is 40% or more and 75% or less
of the area of the one surface.

[0083] This example corresponds to an example in which,
in a set of one film-covered battery and the heat dissipation
plate 109a, the projection area of the third sealing part 107«
and the heat dissipation plate 109a is 40% or more and 50%
or less of the area of the one surface. In this example, in
another set also, the projection area of the third sealing part
1075 and the heat dissipation plate 1095 is 40% or more and
50% or less of the area of the one surface. The projection
area of the third sealing part 107a and the heat dissipation
plate 109a preferably has an area that occupies 45% or more
and 50% or less of the maximum area among the exterior
faces of the power generation element 104a, and more
preferably has an area that occupies 47% or more and 50%
or less. The projection area of the third sealing part 1075 and
the heat dissipation plate 1096 preferably has an area that
occupies 45% or more and 50% or less of the maximum area
among the exterior faces of the power generation element
1045, and more preferably has an area that occupies 47% or
more and 50% or less.

[0084] In this structure, the assembled battery 1005
according to this embodiment is fixed in the state where 80%
or more (100% or more in the above-described example) of
one face with the maximum area of the power generation
element 104 is pressed. Specifically, in this embodiment, the
area of a pressed region, which is composed of the two third
sealing parts 107a and 1075 and the two heat dissipation
plates 1094 and 1095 at the boundary between the adjacent
film-covered batteries 101a, is 80% or more of the face with



US 2020/0127348 Al

the maximum area of the power generation element 104a.
Further, the area of this pressed region is 80% or more of the
face with the maximum area of the power generation ele-
ment 1045.

[0085] In this embodiment also, the sealing area of the
third sealing part 107 may be designed to occupy 40% or
more of one face having the maximum area among the
exterior faces of the power generation element 104. Like-
wise, in this embodiment also, the sealing area of the third
sealing part 107 may be designed to occupy 45% or more of
the one face and further designed to occupy 47% or more of
the one face. In this embodiment, because the heat dissipa-
tion plate 109 does not overlap the third sealing part 107, the
area of the heat dissipation plate 109 is reduced as the area
of the sealing area of the third sealing part 107 increases. It
is desirable that designing takes into account that heat
dissipation is higher as the area of the heat dissipation plate
109 is larger.

[0086] As described above, the assembled battery 1005
does not have a region where the third sealing parts 107a and
1075 and the heat dissipation plates 1094 and 10956 overlap
in the stacking direction, which is different from the
assembled battery 100a. The assembled battery 10056 can
also achieve uniform application of pressure to the power
generation element 104. In the assembled battery according
to this embodiment, the density of the power generation
element in the stacking direction is higher than that in the
assembled battery according to the first embodiment, and it
is thereby possible to further improve the volumetric effi-
ciency in addition to achieving the effects of the first
embodiment.

Third Embodiment

[0087] Prior to describing an assembled battery according
to a third embodiment, a film-covered battery included in
this assembled battery is described hereinafter with refer-
ence to FIGS. 6 and 7. FIG. 6 is a plan view showing an
example structure of the film-covered battery included in the
assembled battery according to the third embodiment, and
FIG. 7 is a cross-sectional view along line VII-VII in FIG.
6

[0088] As shown in FIGS. 6 and 7, in a film-covered
battery 1015 included in the assembled battery according to
this embodiment, sealing in the second sealing part 106 in
the same plane as the film covering material 108 begins at
the edge of the power generation element 104. The film-
covered battery 1015 is different from the film-covered
battery 101a shown in FIGS. 1 and 3 in this point. The other
points in the film-covered battery 1016 according to this
embodiment and their effects are the same as those in the
film-covered battery 101a according to the first embodi-
ment. For example, in this embodiment, a structure where
the reverse side and the front side of the film covering
material 108 are bonded together, like the example structure
shown in FIG. 2, may be used.

[0089] The assembled battery according to this embodi-
ment is described hereinafter with reference also to FIG. 8.
FIG. 8 is a cross-sectional view showing an example struc-
ture of the assembled battery according to the third embodi-
ment, and it is a cross-sectional view showing an example
structure of the assembled battery in which a plurality of
film-covered batteries 1015 in FIGS. 6 and 7 are stacked
together.
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[0090] As shown in FIG. 8, in an assembled battery 100¢
according to this embodiment, the film-covered batteries
1015 are stacked instead of the film-covered batteries 101a
in the first embodiment, and the heat dissipation plate 109 is
placed accordingly. The other points in the assembled bat-
tery 100¢ according to this embodiment are the same as the
assembled battery according to the first embodiment, and the
description thereof is partly omitted; however, various
examples described in the first embodiment are applicable as
appropriate.

[0091] In the assembled battery 100¢ according to this
embodiment, a plurality of film-covered batteries 1015 are
stacked in layers in such a way that the third sealing parts
107a and 1075 do not overlap in the stacking direction and
the surfaces having the third sealing parts 107a and 1075
face each other. In this point, the assembled battery 100c¢ is
the same as the assembled battery 100a according to the first
embodiment.

[0092] In the assembled battery 100¢ according to this
embodiment, the film-covered batteries 1015 flipped verti-
cally are alternately stacked so that the third sealing parts
107a and 1075 face each other, and they are connected in
series, just like the way the film-covered batteries 101a are
stacked in the first embodiment. In this embodiment also, the
film-covered batteries 1015 may be connected in parallel,
just like in the first embodiment.

[0093] In the assembled battery 100¢ according to this
embodiment also, the heat dissipation plates 109a and 1095
are placed between the adjacent film-covered batteries 1015
as shown in FIG. 8. In the assembled battery 100c, the heat
dissipation plate 109a is placed in the same plane as the third
sealing part 107q at the front edge of the third sealing part
107a, and the heat dissipation plate 1095 is placed in the
same plane as the third sealing part 1075 at the front edge of
the third sealing part 1074. Further, although the heat
dissipation plate 109¢ is placed on the side where the third
sealing parts 107a and 1075 do not exist in the assembled
battery 100c also, just like the assembled battery 100q, the
heat dissipation plate 109¢ is not necessarily placed.

[0094] Further, the assembled battery 100¢ according to
this embodiment is fixed in the state where 80% or more of
one face with the maximum area of the power generation
element 104 is pressed, just like in the first embodiment. In
addition, the area ratio between the projection area of the
third sealing part 1074 and the heat dissipation plates 109a
and 1095 and the area of a face having the maximum area
among the exterior faces of the power generation element
1044 or the like is the same as that described in the first
embodiment. Further, in this embodiment also, the third
sealing part 107 can be preferably designed to have the area
that occupies 40% or more of the maximum area among the
exterior faces of the power generation element 104, and the
area ratio related to the third sealing part 107 is the same as
that described in the first embodiment.

[0095] As described above, the assembled battery accord-
ing to this embodiment has the same effects as the assembled
battery according to the first embodiment. Further, in the
assembled battery according to this embodiment, a position
at which the same sides of the film covering material 108 are
bonded together is at the edge of the film-covered battery
1015, and it is thereby possible to uniformly apply a force
to the principal parts of the power generation element 104.
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Fourth Embodiment

[0096] FIG. 9 is a cross-sectional view showing an
example structure of an assembled battery according to a
fourth embodiment. As shown in FIG. 9, in an assembled
battery 1004 according to this embodiment, the widths of the
third sealing parts 107a and 1075 are shorter compared with
the assembled battery 100¢ according to the third embodi-
ment, and one heat dissipation plate 109ab is placed instead
of the heat dissipation plates 109a and 1095. The assembled
battery 1004 is different from the assembled battery 100c
shown in FIG. 8 in this point. The other points in the
assembled battery 1004 according to this embodiment are
the same as the assembled battery according to the third
embodiment, and the description thereof is partly omitted;
however, various examples described in the third embodi-
ment are applicable as appropriate.

[0097] In the assembled battery 1004, just like the
assembled battery 100c, a plurality of film-covered batteries
101a are stacked in layers in such a way that the third sealing
parts 107a and 1075 do not overlap in the stacking direction
and the surfaces having the third sealing parts 1074 and 1075
face each other. In the assembled battery 1004, however, the
third sealing parts 107a and 1075 and the heat dissipation
plate 109ab are placed in the same plane.

[0098] The heat dissipation plate 109ab is placed between
the front edge of the third sealing part 107a and the front
edge of the third sealing part 1075. The area of the heat
dissipation plate 109ab may be 50% or more and 80% or less
of the area of a face having the maximum area among the
exterior faces of the power generation element 104, for
example. In this case, each of the third sealing parts 107«
and 1075 may occupy 10% or more and 25% or less of the
area having the maximum area among the exterior faces of
the power generation element 104, for example.

[0099] Further, by such placement of the third sealing
parts 107a and 1075 and the heat dissipation plate 109ab, the
assembled battery 1004 according to this embodiment is
fixed in the state where 80% or more (in FIG. 9, slightly less
than 100%) of one face with the maximum area of the power
generation element 104 is pressed. Further, to achieve uni-
form application of pressure in this placement, the thickness
of the heat dissipation plate 10945 and the thickness of the
third sealing parts 1074 and 1075 are substantially the same
in this embodiment also. Although the heat dissipation plate
109c¢ is placed on the side where the third sealing parts 1074
and 1075 do not exist in the assembled battery 1004 also, the
heat dissipation plate 109¢ is not necessarily placed.
[0100] As described above, the assembled battery 1004
does not have a region where the third sealing parts 107a and
1075 and the heat dissipation plate 109ab overlap in the
stacking direction, which is different from the assembled
battery 100c. Further, as described above, the assembled
battery 100d can also achieve uniform application of pres-
sure to the power generation element 104. In the assembled
battery according to this embodiment, the density of the
power generation element in the stacking direction is higher
than that in the assembled battery according to the third
embodiment, and it is thereby possible to further improve
the volumetric efficiency as well as reducing the number of
heat dissipation plates, in addition to obtaining the effects
described in the third embodiment.

[0101] Further, according to this embodiment, it is pos-
sible to use the heat dissipation plate in a simple structure,
in addition to the effects in the second embodiment. For
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example, the same heat dissipation effect as in the second
embodiment can be obtained only by placing one heat
dissipation plate 109ab between each pair of adjacent film-
covered batteries 1015, which reduces the number of parts
and man-hours during production.

Fifth Embodiment

[0102] FIG. 10 is a cross-sectional view showing an
example structure of an assembled battery according to a
fifth embodiment. As shown in FIG. 10, in an assembled
battery 100e according to this embodiment, the film-covered
battery 1015 shown in FIGS. 6 and 7 is modified as follows
in the assembled battery 1004 according to the fourth
embodiment.

[0103] Specifically, a plan view of the film-covered bat-
tery 1015 according to this embodiment is as shown in FIG.
6, and a cross-sectional view thereof is as shown in FIG. 10.
To be more specific, in the film-covered battery 1015
according to this embodiment, the second sealing part 106
begins at the lateral face of the power generation element
104 (one of the faces not having the maximum area) and is
placed along the power generation element 104. Further, in
the film-covered battery 1015 according to this embodiment,
the same sides of the film covering material 108 are bonded
together in this lateral face and one face with the maximum
area of the power generation element 104.

[0104] The other points and the effects in the assembled
battery 100e according to this embodiment are the same as
those of the fourth embodiment, and the description thereof
is omitted. This embodiment has the effect that, when the
film-covered battery 1015 is stacked, a beginning point of
bonding does not interfere with the stacking, thereby achiev-
ing higher density.

Sixth Embodiment

[0105] FIG. 11 is a cross-sectional view showing an
example structure of an assembled battery according to a
sixth embodiment. As shown in FIG. 11, an assembled
battery 1001 according to this embodiment is different from
the assembled battery 100¢ according to the third embodi-
ment in FIG. 8 in using a heat dissipation plate 109ab that
combines the heat dissipation plates 109a and 10954.
[0106] In the assembled battery 100f according to this
embodiment, a part of the heat dissipation plate 109ab is
placed to overlap the whole of the third sealing part 107a of
one film-covered battery between the adjacent film-covered
batteries. Further, in the assembled battery 1007, another part
of the heat dissipation plate 109ab is placed not to overlap
the third sealing part 107a. Likewise, in this assembled
battery 1001, a part of the heat dissipation plate 109ab is
placed to overlap the whole of the third sealing part 1075 of
the other film-covered battery, and another part of the heat
dissipation plate 10944 is placed not to overlap the third
sealing part 1074.

[0107] The heat dissipation plate 10945 is designed so that
the total thickness of the heat dissipation plate 10945 and the
third sealing part 107a is substantially the same as the total
thickness of the heat dissipation plate 10945 and the third
sealing part 107b. This enables application of a uniform
force to the power generation element 104 during pressing.
[0108] The other points and the effects in the assembled
battery 100f according to this embodiment are the same as
those of the third embodiment, and the description thereof is
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omitted. This embodiment also has the effect that the num-
ber of parts and man-hours during production of the heat
dissipation plate are smaller than those in the third embodi-
ment.

[0109] Although the film-covered batteries 1015 as shown
in FIGS. 6 and 7 are stacked to form the assembled battery
100f'in FIG. 11, the film-covered batteries as shown in FIG.
10 may be stacked instead.

Seventh Embodiment

[0110] FIG. 12 is a cross-sectional view showing an
example structure of an assembled battery according to a
seventh embodiment. Although an example in which adja-
cent film-covered batteries are stacked (placed) in either one
of the facing state or the non-facing state is described in the
first to sixth embodiments, all of adjacent film-covered
batteries are stacked in a non-facing state in this embodi-
ment. Thus, as shown in FIG. 12, an assembled battery 100g
according to this embodiment is produced by stacking the
adjacent film-covered batteries 1015 in the non-facing state.
[0111] To be specific, in the assembled battery 100g, the
film-covered batteries 1015 shown in FIGS. 6 and 7 are
placed with the third sealing part 107 facing the same
direction in the stacking direction, and they are connected in
series. They may be connected in parallel in this embodi-
ment also. When connecting them directly, the film-covered
batteries 1015 where the first terminal 102 is a positive
terminal and the second terminal 103 is a negative terminal
and the film-covered battery 1015 where the first terminal
102 is a negative terminal and the second terminal 103 is a
positive terminal are produced. Then, those film-covered
batteries are alternately rotated in the horizontal direction of
FIG. 12 (the width direction of the power generation element
104), and stacked alternately with the third sealing part 107
facing the same direction.

[0112] Further, in the assembled battery 100g, a heat
dissipation plate 109g is placed between the adjacent film-
covered batteries 1015. The heat dissipation plate 109g has
a part overlapping the third sealing part 107 and a part not
overlapping the third sealing part 107 and is designed in
such a way that the total thickness of each part and the third
sealing part 107 is substantially the same.

[0113] In this manner, in the assembled battery 100g
according to this embodiment, the total thickness of the heat
dissipation plate 109g and the third sealing part 107 in the
overlapping part is substantially the same as the thickness of
the heat dissipation plate 109¢ in the non-overlapping part.
[0114] Further, in the assembled battery 100g, an example
in which the projection area of the third sealing part 107 and
the heat dissipation plate 109g is approximately 100% of the
area of one face having the maximum area among the
exterior faces of the power generation element 104 is
described. Thus, the assembled battery 100g is fixed in the
state where approximately 100%, which is 80% or more of
the one face, is pressed by the third sealing part 107 and the
heat dissipation plate 109g. Note that, in this embodiment
also, the sealing area of the third sealing part 107 may be set
to 40% or more and to 50% or less of the area of the one
face, for example.

[0115] The other points and the effects in the assembled
battery 100g according to this embodiment are the same as
those of the sixth embodiment, for example, and the descrip-
tion thereof is omitted. For example, while the density of the
power generation element in the stacking direction is lower
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and the volumetric efficiency is degraded compared with the
sixth embodiment, a process of stacking is easier. Note that,
although the film-covered batteries 1015 as shown in FIGS.
6 and 7 are stacked to form the assembled battery 100g in
FIG. 12, the film-covered batteries as shown in FIG. 10 may
be stacked instead.

Eighth Embodiment

[0116] FIG. 13 is a cross-sectional view showing an
example structure of an assembled battery according to an
eighth embodiment. As shown in FIG. 13, an assembled
battery 100/ according to this embodiment is different from
the assembled battery 100g according to the seventh
embodiment in that the heat dissipation plate 109g is
replaced by a heat dissipation plate 109%. The heat dissipa-
tion plate 109/ is placed in the same plane as the third
sealing part 107 at the front edge of the third sealing part
107.

[0117] The other points and the effects in the assembled
battery 100/ according to this embodiment are the same as
those of the seventh embodiment, and the description
thereof is omitted. While the heat dissipation effect is
reduced, the density of the power generation element in the
stacking direction is higher and the volumetric efficiency is
more improved compared with the seventh embodiment.
Note that, although the film-covered batteries 1015 as shown
in FIGS. 6 and 7 are stacked to form the assembled battery
100/ in FIG. 13, the film-covered batteries as shown in FIG.
10 may be stacked instead. Further, in this embodiment,
every N number (N is an integer of 2 or above) of film-
covered batteries 1015 may be flipped vertically and stacked
so that the third sealing parts 107 face each other in a certain
part. In this case also, one heat dissipation plate 109g is
placed between each pair of adjacent film-covered batteries
10154.

Ninth Embodiment

[0118] Prior to describing an assembled battery according
to a ninth embodiment, a film-covered battery included in
this assembled battery is described hereinafter with refer-
ence to FIGS. 14 and 15. FIG. 14 is a plan view showing an
example structure of the film-covered battery included in the
assembled battery according to the ninth embodiment, and
FIG. 15 is a cross-sectional view along line XV-XV in FIG.
14.

[0119] As shown in FIGS. 14 and 15, in a film-covered
battery 101c¢ included in the assembled battery according to
this embodiment, the second sealing part 106 is formed in a
large part of one face with the maximum area of the power
generation element 104 in the film covering material 108.
The film-covered battery 101c¢ is different from the film-
covered battery 1015 shown in FIGS. 6 and 7 in this point.
The other points and the effects in the film-covered battery
101¢ according to this embodiment are the same as those of
the film-covered battery 1015 according to the third embodi-
ment. For example, in this embodiment, a structure where
the reverse side and the front side of the film covering
material 108 are bonded together may be used as in the
example structure shown in FIG. 2. Note that, in FIG. 14, the
first sealing part 105 is hidden behind the second sealing part
106, and the power generation element 104, which is indi-
cated by a dotted line in FIG. 1 or the like, is hidden behind
the third sealing part 107.
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[0120] The large part mentioned above is described here-
inafter. Particularly, in this embodiment, a sealing area of the
third sealing part 107 (which is a part of the second sealing
part 106 and overlapping the power generation element 104)
is 80% or more of the area of one face with the maximum
area of the power generation element 104. This sealing area
is preferably 90% or more of the area of the one face, and
more preferably 94% or more of the area of the one face.

[0121] Because the third sealing part 107 overlaps the
power generation element 104, the sealing area is an area
that is 100% or less of the area of the one face. Thus, this
sealing area is preferably 80% or more and 100% or less of
the area of the one face, more preferably 90% or more and
100% or less of the area of the one face, and further
preferably 94% or more and 100% or less of the area of the
one face.

[0122] When the sealing area of the third sealing part 107
is an area that is 100% or less of the area of the one face, this
sealing area is equal to or smaller than the maximum area in
one face having the maximum area among the exterior faces
of the film-covered battery 101¢. Thus, the third sealing part
107 has a size equal to or smaller than one face having the
maximum area among the exterior faces of the film-covered
battery 101c.

[0123] The assembled battery according to this embodi-
ment is described hereinafter with reference also to FIG. 16.
FIG. 16 is a cross-sectional view showing an example
structure of the assembled battery according to the ninth
embodiment, and it is a cross-sectional view showing an
example structure of the assembled battery in which a
plurality of film-covered batteries 101¢ in FIGS. 14 and 15
are stacked together.

[0124] As shown in FIG. 16, in an assembled battery 100/
according to this embodiment, the film-covered batteries
101c in FIGS. 14 and 15 are stacked instead of the film-
covered batteries 1015, and a heat dissipation plate 109; is
placed instead of the heat dissipation plate 1091 in the eighth
embodiment shown in FIG. 13. The other points in the
assembled battery 100/ according to this embodiment are the
same as the assembled battery according to the eighth
embodiment, and the description thereof is partly omitted;
however, various examples described in the eighth embodi-
ment are applicable as appropriate.

[0125] The heat dissipation plate 109i is placed to mostly
overlap the third sealing part 107, and their areas are
substantially the same or the heat dissipation plate 109 is
larger. Thus, the area ratio described regarding the third
sealing part 107 can be applied in the same manner in the
heat dissipation plate 109/, and the projection area of them
can be also applied in the same manner because they overlap
each other.

[0126] According to this embodiment, while the density of
the power generation element in the stacking direction is
lower and the volumetric efficiency is degraded compared
with the eighth embodiment, the heat dissipation effect is
higher. Note that, in FIG. 16, every two film-covered bat-
teries 101¢ may be flipped vertically and stacked so that the
third sealing parts 107 face each other in a certain part. In
this case also, one heat dissipation plate 109; is placed
between each pair of adjacent film-covered batteries 101c.

Tenth Embodiment

[0127] FIG. 17 is a cross-sectional view showing an
example structure of an assembled battery according to a
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tenth embodiment. As shown in FIG. 17, an assembled
battery 100; according to this embodiment is different from
the assembled battery 100; according to the ninth embodi-
ment in that the film-covered battery 101¢ shown in FIGS.
14 and 15 is modified as follows.

[0128] Specifically, a plan view of the film-covered bat-
tery 101c¢ according to this embodiment is as shown in FIG.
14, and a cross-sectional view thereof is as shown in FIG.
10. To be more specific, in the film-covered battery 101c
according to this embodiment, the second sealing part 106
begins at the lateral face of the power generation element
104 (one of the faces not having the maximum area) and is
placed along the power generation element 104. Further, in
the film-covered battery 101¢ according to this embodiment,
the same sides of the film covering material 108 are bonded
together in the lateral face and the one face with the
maximum area of the power generation element 104.

[0129] The other points and the effects in the assembled
battery 100j according to this embodiment are the same as
those of the ninth embodiment, and the description thereof
is omitted. This embodiment has the effect that, when the
film-covered battery 101c¢ is stacked, a beginning point of
bonding does not interfere with the stacking, thereby achiev-
ing higher density.

Eleventh Embodiment

[0130] FIG. 18 is a cross-sectional view showing an
example structure of an assembled battery according to an
eleventh embodiment. As shown in FIG. 18, an assembled
battery 100% according to this embodiment is different from
the assembled battery 100; according to the tenth embodi-
ment in that the heat dissipation plates 109; is placed not for
every film-covered battery 101¢ but for every two film-
covered batteries 101c.

[0131] The other points and the effects in the assembled
battery 100% according to this embodiment are the same as
those of the eleventh embodiment, and the description
thereof is omitted. While the heat dissipation effect is
reduced, the density of the power generation element in the
stacking direction is higher and the volumetric efficiency is
further improved compared with the tenth embodiment.
Note that, although an example in which the heat dissipation
plates 109i is placed for every two film-covered batteries is
described, it may be placed for every N number of film-
covered batteries. Further, although not shown, the heat
dissipation plates 109; may be placed for every N number of
film-covered batteries in the assembled battery 100/ accord-
ing to the ninth embodiment, just like in this embodiment.

EXAMPLE

[0132] The above-described various embodiments are
described using examples and comparative examples below.

[0133] For a positive electrode, a mixture of Lini, sCo,
15Al, 45O, as a positive-electrode active material, carbon
black for conductivity imparting agent, and polyvinylidene
fluoride (PVDF) as a binder at a ratio of 94:3:3 was used. For
anegative electrode, a mixture of surface-coating graphite as
a negative-electrode active material, carbon black for con-
ductivity imparting agent, and PVDF as a binder at a ratio
01 96:1:3 was used. For a separator, a porous separator made
of polypropylene was used. Further, a stack of 10 layers of
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alternate positive and negative electrodes with the separator
interposed therebetween was used as the power generation
element.

[0134] This was put into a coverage case made of a film
covering material and sealed, and thereby a film-covered
battery was obtained. A form of sealing was made to
correspond to each form of a film-covered battery according
to each embodiment and comparative example. For the
film-covered battery in FIG. 3 according to the first embodi-
ment, FIG. 10 according to the fifth embodiment, FIG. 4
according to the first embodiment and FIG. 10 according to
the fifth embodiment, the third sealing part was made to
occupy 50% of the maximum area of the power generation
element. For FIGS. 14 and 15 according to the ninth
embodiment and FIG. 16 according to the ninth embodi-
ment, the third sealing part was made to occupy 100% of the
maximum area of the power generation element. Further, an
assembled battery of a film-covered battery in FIG. 16
according to the ninth embodiment and in the comparative
example is composed of four film-covered batteries stacked
together.

[0135] The area of a face with the maximum area of the
power generation element (which is referred to hereinafter
as “one face”) was 130 mmx70 mm, and the capacity
maintenance rate after 200 cycles at a temperature of 45°
was measured with or without application of pressure on the
face having the maximum area for the shape of each
embodiment.

TABLE 1
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third sealing part uniformly applied pressure to 100% of the
face with the maximum area of the power generation ele-
ment, and therefore the power generation element was
maintained uniformly, which was likely to contribute to
improving battery performance.

[0139] Results in an assembled battery (FIG. 4 according
to the first embodiment, FIG. 10 according to the fifth
embodiment, and FIG. 16 according to the ninth embodi-
ment) are discussed next.

[0140] The case where the area size of a face with the
maximum area of the power generation element is the same,
“130 mmx70 mm”, is described as an example. In the case
of'not applying pressure, no significant difference was found
in capacity maintenance rate, which means that a difference
depending on the structure of each embodiment is small.
[0141] On the other hand, in the case of applying pressure,
pressure was uniformly applied to 100% of the face with the
maximum area of the power generation element, and there-
fore the power generation element was maintained uni-
formly, which was likely to contribute to improving battery
performance.

[0142] A difference depending on the area of a face with
the maximum area of the power generation element is
discussed next.

[0143] With reference to FIG. 4 in the first embodiment, in
the case of not applying pressure, the capacity maintenance
rate tends to decrease as the area of the face with the
maximum area of the power generation element increases.

Capacity maintenance rate After 200 Cycles at 45° (%)
Area of Face With Maximum Area of Power Generation Element (mm?

130 200 200 400 600 800

Embodiment Pressure *70 *100 *200 *100 *100 *100
1 (FIG. 3) Applied 76 76 75 74 72 71
No 77 76 74 71 — —
5 (Film-covered Applied 78 77 77 76 74 71
battery in FIG. 10) No 76 76 76 73 — —
9 (FIG. 14, 15) Applied 82 82 82 82 81 79
No 78 77 74 74 — —
1 (FIG. 4) Applied 80 80 81 80 80 79
No 77 76 75 73 — —
5 (FIG. 10) Applied 82 83 80 81 80 79
No 75 76 74 72 — —
9 (FIG. 16) Applied 83 81 81 82 81 82
No 78 75 73 71 — —

Comparative Applied 75 — — 70 — —
Example No 76 — — 71 — —
Comparative Applied 73 — — 68 — —
Example Stack No 72 — — 67 — —

[0136] Results in a single film-covered battery are dis-
cussed first.
[0137] The case where the area size of a face with the

maximum area of the power generation element is the same,
“130 mmx70 mm”, is described as an example. In the case
of not applying pressure, no significant difference was found
in capacity maintenance rate among the film-covered battery
in FIG. 3 according to the first embodiment, FIG. 10
according to the fifth embodiment, and FIGS. 14 and 15
according to the ninth embodiment, which means that a
difference depending on the structure of each embodiment is
small.

[0138] On the other hand, in the case of applying pressure
(FIGS. 14 and 15 according to the ninth embodiment), the

Such tendency is likely to be caused by a structural feature
that the film-covered battery reduces the atmospheric pres-
sure inside the coverage case, and the shape of the film-
covered battery is maintained by external pressure. Specifi-
cally, the possible cause of this tendency is that an increase
in the area of the face with the maximum area of the power
generation element due to the above feature leads to less
shape retention.

[0144] On the other hand, in the case of applying pressure,
shape retention is ensured by reliably applying pressure to
the area of the face with the maximum area of the power
generation element, which allows effects to be obtained
regardless of the area of the face with the maximum area of
the power generation element. Such results showed that the
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effect of applying pressure is higher as the area of the face
with the maximum area of the power generation element is
larger. The area of one face with the maximum area of the
power generation element is preferably 20000 mm2 or more.
[0145] A difference depending on the ratio (aspect ratio) of
the lengths of two sides at right angles of the area of a face
with the maximum area of the power generation element is
discussed next.

[0146] Comparison was made on the case where the area
of the face with the maximum area is the same and the ratio
of the lengths of two sides at right angles is different: “200
mmx200 mm” and “400 mmx100 mm”. As a result, in the
case of not applying pressure, the capacity maintenance rate
tends to decrease more significantly when the ratio of the
lengths of two sides is larger, i.e., “400 mmx100 mm”, even
with the same area. In the case of applying pressure, on the
other hand, the high capacity maintenance rate is obtained
for both of “200 mmx200 mm” and “400 mmx100 mm”.
Such results showed that the improvement effect by pressure
application is higher in a shape with a different ratio of two
sides at right angles. It is preferable that the aspect ratio of
one face with the maximum area of the power generation
element is 1:K (K=4).

[0147] Then, a film-covered battery where the area of the
face with the maximum area of the power generation ele-
ment is “400 mmx100 mm and the percentage that the third
sealing part covers the area of the face with the maximum
area of the power generation element is varied was prepared.
Then, the capacity maintenance rate after 200 cycles at a
temperature of 45° was measured with application of pres-
sure on the face with the maximum area of the power
generation element was measured for each of the single
film-covered battery and the assembled battery. Table 2
shows results for the film-covered battery, and Table 3 shows
results for the assembled battery.

TABLE 2
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percentage of the face with the maximum area of the power
generation element to which pressure is applied is 35%.
[0149] As for the assembled battery, two film-covered
batteries are flipped upside down so that the third sealing
parts are placed in the same plane in FIG. 4 according to the
first embodiment and FIG. 10 according to the fifth embodi-
ment. Thus, Table 3 shows the percentage of the area of the
face with the maximum area of the power generation ele-
ment which is covered by the third sealing part at the
boundary of the two adjacent film-covered batteries in FIG.
4 according to the first embodiment and FIG. 10 according
to the fifth embodiment. It is found from Table 3 that the
capacity maintenance rate of the assembled battery is
improved when pressure is applied with 80% or more
coverage over the area of the face with the maximum area
of the power generation element.

[0150] Although examples without the heat dissipation
plate are described above, substantially the same effects
regarding the pressed region or the like are obtained in the
case of using the heat dissipation plate simply having
substantially the same area as the third sealing part as
described in the ninth to eleventh embodiments. In the case
of using the heat dissipation plate instead of or in addition
to the third sealing part in the first to eighth embodiments
also, substantially the same effects as in the above-described
examples are obtained regarding the pressed region or the
like. Thus, even when the sealing area of the third sealing
part is replaced with the projection area of both of the third
sealing part and the heat dissipation plate in the first to
eighth embodiments, substantially the same effects as in the
above-described examples are obtained in terms of the
pressed region or the like. Therefore, by placing the heat
dissipation plates in each of the embodiments described
above, it is possible to obtain the heat dissipation effect in
addition to the effects described in the example.

Capacity maintenance rate After 200 Cycles at 45° (%)
Percentage of Coverage by Third Sealing Part over Area of Face with
Maximum Area of Power Generation Element (%)

Embodiment 35 40 45 47 50 70 80 90 94 100
1 (FIG. 3) 6 73 73 74 13 - @ — - —  —
5 (Film-covered 69 74 72 75 76 — — — — —
battery in FIG. 10)
9 (FIG. 14, 15) - - - — — — 79 8 8 8
TABLE 3 Other Embodiments
Capacity maintenance rate [0151] Although the third sealing part seals the whole

After 200 Cycles at 45° (%)
Percentage of Coverage by Third
Sealing Part over Area of Face with
Maximum Area of Power
Generation Element (%)

Embodiment 70 80 90 94 100

1 (FIG.4) 75 79 79 80 82

5 (FIG.10) 75 79 80 81 81

9 (FIG.16) — 80 81 81 82
[0148] Table 2 shows that, when pressure is applied to the

single film-covered battery, the capacity maintenance rate
was lower than that when pressure is not applied if the

thing in each of the embodiments described above, the
sealing part may be placed intermittently. For example,
FIGS. 1, 6 and 14 show that the second sealing part 106 and
the third sealing part 107, which is a part of the second
sealing part 106, seal the whole of the side where terminals
are not guided. However, this sealing is not particularly
restricted as long as a sealing width is enough to maintain
the performance of the film-covered battery, and the film
covering material 108 may extend to the outside of the
sealing part, or sealing may be done in a fragmented form,
for example.

[0152] Further, although an example in which the power
generation element has a rectangular shape is described in
each of the embodiments described above, it is not limited
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thereto, and the power generation element may have another
shape such as a polyhedron, or a certain face may be
non-planar, for example. In order to improve the volumetric
efficiency, however, it is preferred that at least two faces
having the maximum area are parallel to each other, and it
is further preferred that those two faces are planar surfaces
parallel to each other.

[0153] Further, although the first sealing part is placed at
both ends of the film-covered battery, and the first terminal
and the second terminal are guided from the respective ends
in each of the embodiments described above, the both
terminals may be guided from one end.

[0154] Although it is assumed that the second sealing part
is formed on one face having the maximum area among the
exterior faces of the power generation element, in the case
where there are two or more faces having the maximum
area, the second sealing part is formed on at least one face
having the maximum area among the exterior faces of the
power generation element. Thus, the second sealing part
may be formed on two or more faces having the maximum
area among the exterior faces of the power generation
element. In this case, the above description is applicable by
replacing “one face” with “at least one face” in each of the
embodiments described above. Note that, however, because
a stack height increases when producing an assembled
battery by stacking film-covered batteries, the second seal-
ing part is preferably formed on one face as described in
each embodiment.

[0155] Further, in the case where there are two or more
faces having the maximum area among the exterior faces of
the power generation clement, the sealing area of the third
sealing part may be equal to or less than, or more than, the
maximum area of one face having the maximum area among
the exterior faces of the power generation element. In the
latter case, when the third sealing part is formed on two or
more faces, it may be larger than one face having the
maximum area among the exterior faces of the power
generation element.

[0156] Although the identical film-covered batteries are
used in the assembled battery in each of the embodiments
described above, the assembled battery may be formed using
film-covered batteries with different combinations of polar-
ity (positive and negative) of the first terminal and the
second terminal or in a plurality of different shapes.
[0157] Further, in the case of replacing a particular
degraded film-covered battery in the assembled battery, it is
possible to visually check it by changing the appearance of
a changed film-covered battery.

[0158] The present disclosure may include a manufactur-
ing method for an assembled battery that manufactures an
assembled battery by stacking a plurality of film-covered
batteries. In this assembled battery manufacturing method, a
manufacturing method for a film-covered battery is not
particularly limited as long as the film-covered battery
according to various embodiments described above can be
manufactured.

[0159] The above-described manufacturing method for an
assembled battery places a heat dissipation plate on at least
one face having the maximum area among the exterior faces
of the power generation element, on which the third sealing
part is formed. At this time, the heat dissipation plate is
placed in such a way that the projection area of the third
sealing part and the heat dissipation plate on the at least one
face with the maximum area is 40% or more of the area of
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the at least one face with the maximum area. The third
sealing part is a part of the second sealing part, which
overlaps the power generation element. Other application
examples are as described in each embodiment, and the
description thereof is omitted.

[0160] According to the present disclosure, there are pro-
vided an assembled battery and a manufacturing method for
the same that, in the assembled battery including film-
covered batteries stacked in layers, achieve good heat dis-
sipation and high energy density with improved volumetric
efficiency while fixing the film-covered batteries in a right
way.

[0161] Note that the present disclosure is not limited to the
above-described embodiments and can be modified as
appropriate without departing from the spirit and scope of
the present disclosure. Further, the present disclosure may be
implemented by combining the above-described embodi-
ments with one another.

[0162] While the disclosure has been particularly shown
and described with reference to embodiments thereof, the
disclosure is not limited to these embodiments. It will be
understood by those of ordinary skill in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the present disclosure
as defined by the claims.

[0163] The whole or part of the exemplary embodiments
disclosed above can be described as, but not limited to, the
following supplementary notes.

Supplementary Notes

[0164] Supplementary Note 1

[0165] An assembled battery including a plurality of film-
covered batteries stacked in layers, wherein

[0166] each of the film-covered batteries includes a cov-
erage case having a film covering material and a power
generation element contained in the coverage case,

[0167] the coverage case has a first sealing part that guides
a terminal and a second sealing part that does not guide a
terminal,

[0168] the second sealing part is formed on at least one
face with a maximum area among exterior faces of the
power generation element,

[0169] inthe assembled battery, where a part of the second
sealing part overlapping the power generation element is a
third sealing part,

[0170] a heat dissipation plate is placed on the at least one
face with the maximum area among exterior faces of the
power generation element, the third sealing part being
formed on the at least one face, and

[0171] a projection area of the third sealing part and the
heat dissipation plate onto the at least one face with the
maximum area is 40% or more of the at least one face with
the maximum area.

[0172] Supplementary Note 2

[0173] The assembled battery according to Supplementary
Note 1, wherein a sealing area of the third sealing part is
40% or more of'the at least one face with the maximum area.
[0174] Supplementary Note 3

[0175] The assembled battery according to Supplementary
Note 1 or 2, wherein adjacent film-covered batteries are
stacked either in a state where faces having the third sealing
part face each other or a state where faces not having the
third sealing part face each other.
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[0176] Supplementary Note 4

[0177] The assembled battery according to Supplementary
Note 1 or 2, wherein the plurality of film-covered batteries
are stacked in such a way that the faces having the third
sealing part face in the same direction.

[0178] Supplementary Note 5

[0179] The assembled battery according to any one of
Supplementary Notes 1 to 4, wherein the assembled battery
is fixed in a state where 80% or more of the at least one face
with the maximum area is pressed by the third sealing part
and the heat dissipation plate.

[0180] Supplementary Note 6

[0181] The assembled battery according to any one of
Supplementary Notes 1 to 5, wherein the heat dissipation
plate is placed between the adjacent film-covered batteries
without overlapping the third sealing part in one of the
film-covered batteries.

[0182] Supplementary Note 7

[0183] The assembled battery according to Supplementary
Note 6, wherein a thickness of the heat dissipation plate is
substantially the same as a thickness of the third sealing part.
[0184] Supplementary Note 8

[0185] The assembled battery according to any one of
Supplementary Notes 1 to 5, wherein the heat dissipation
plate is placed between the adjacent film-covered batteries in
such a way that a part of the heat dissipation plate overlaps
the whole of the third sealing part in one of the film-covered
batteries, and another part of the heat dissipation plate does
not overlap the third sealing part in the one of the film-
covered batteries.

[0186] Supplementary Note 9

[0187] The assembled battery according to Supplementary
Note 8, wherein a total thickness of the heat dissipation plate
and the third sealing part in an overlapping part is substan-
tially the same as a thickness of the heat dissipation plate in
a non-overlapping part.

[0188] Supplementary Note 10

[0189] The assembled battery according to any one of
Supplementary Notes 1 to 9, wherein the heat dissipation
plate has insulating properties.

[0190] Supplementary Note 11

[0191] The assembled battery according to any one of
Supplementary Notes 1 to 9, wherein the heat dissipation
plate is made of metal.

[0192] Supplementary Note 12

[0193] The assembled battery according to any one of
Supplementary Notes 1 to 11, wherein the heat dissipation
plate has a plurality of though-holes arranged in parallel on
the at least one face with the maximum area.

[0194] Supplementary Note 13

[0195] The assembled battery according to any one of
Supplementary Notes 1 to 12, wherein an area of the at least
one face with the maximum area is equal to or larger than
20000 mm?2.

[0196] Supplementary Note 14

[0197] The assembled battery according to any one of
Supplementary Notes 1 to 13, wherein an aspect ratio of the
at least one face with the maximum area is 1:K (K=z4).
[0198] Supplementary Note 15

[0199] A manufacturing method for an assembled battery
that manufactures the assembled battery by stacking a
plurality of film-covered batteries, wherein
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[0200] each of the film-covered batteries includes a cov-
erage case having a film covering material and a power
generation element contained in the coverage case,

[0201] the coverage case has a first sealing part that guides
a terminal and a second sealing part that does not guide a
terminal,

[0202] the second sealing part is formed on at least one
face with a maximum area among exterior faces of the
power generation element,

[0203] the manufacturing method comprises placing a
heat dissipation plate on the at least one face with the
maximum area among exterior faces of the power generation
element, a third sealing part being formed on the at least one
face, the third sealing part being a part of the second sealing
part overlapping the power generation element, and

[0204] a projection area of the third sealing part and the
heat dissipation plate onto the at least one face with the
maximum area is 40% or more of the at least one face with
the maximum area.

1. An assembled battery including a plurality of film-
covered batteries stacked in layers, wherein

each of the film-covered batteries includes a coverage
case having a film covering material and a power
generation element contained in the coverage case,

the coverage case has a first sealing part that guides a
terminal and a second sealing part that does not guide
a terminal,

the second sealing part is formed on at least one face with
a maximum area among exterior faces of the power
generation element,

in the assembled battery, where a part of the second
sealing part overlapping the power generation element
is a third sealing part,

a heat dissipation plate is placed on the at least one face
with the maximum area among exterior faces of the
power generation element, the third sealing part being
formed on the at least one face, and

a projection area of the third sealing part and the heat
dissipation plate onto the at least one face with the
maximum area is 40% or more of the at least one face
with the maximum area.

2. The assembled battery according to claim 1, wherein a
sealing area of the third sealing part is 40% or more of the
at least one face with the maximum area.

3. The assembled battery according to claim 1, wherein
adjacent film-covered batteries are stacked either in a state
where faces having the third sealing part face each other or
a state where faces not having the third sealing part face each
other.

4. The assembled battery according to claim 1, wherein
the plurality of film-covered batteries are stacked in such a
way that the faces having the third sealing part face in the
same direction.

5. The assembled battery according to claims 1, wherein
the assembled battery is fixed in a state where 80% or more
of the at least one face with the maximum area is pressed by
the third sealing part and the heat dissipation plate.

6. The assembled battery according to claims 1, wherein
the heat dissipation plate is placed between the adjacent
film-covered batteries without overlapping the third sealing
part in one of the film-covered batteries.

7. The assembled battery according to claims 1, wherein
the heat dissipation plate is placed between the adjacent
film-covered batteries in such a way that a part of the heat
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dissipation plate overlaps the whole of the third sealing part
in one of the film-covered batteries, and another part of the
heat dissipation plate does not overlap the third sealing part
in the one of the film-covered batteries.

8. The assembled battery according to claim 7, wherein a
total thickness of the heat dissipation plate and the third
sealing part in an overlapping part is substantially the same
as a thickness of the heat dissipation plate in a non-
overlapping part.

9. The assembled battery according to claims 1, wherein
the heat dissipation plate has insulating properties.

10. A manufacturing method for an assembled battery that
manufactures the assembled battery by stacking a plurality
of film-covered batteries, wherein

each of the film-covered batteries includes a coverage

case having a film covering material and a power
generation element contained in the coverage case,
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the coverage case has a first sealing part that guides a
terminal and a second sealing part that does not guide
a terminal,

the second sealing part is formed on at least one face with
a maximum area among exterior faces of the power
generation element,

the manufacturing method comprises placing a heat dis-
sipation plate on the at least one face with the maxi-
mum area among exterior faces of the power generation
element, a third sealing part being formed on the at
least one face, the third sealing part being a part of the
second sealing part overlapping the power generation
element, and

a projection area of the third sealing part and the heat
dissipation plate onto the at least one face with the
maximum area is 40% or more of the at least one face
with the maximum area.
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