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electrode and a second electrode (15), and an insulating member (43) arranged between the first and second sheet-shaped cells
(10a, 10b). Here, the second electrode (15) of the first sheet-shaped cell (10a) and the second electrode (15) of the second sheet-
shaped cell (10b) face each other. The first sheet-shaped cell (10a) includes a tab portion (32a) extended on an XY plane to
outside of the second sheet-shaped cell and the second sheet-shaped cell (Mb) includes a tab portion (32b) extended on the XY
plane to outside of the first sheet-shaped cell. The second electrodes (15) are connected through a tab lead (41) arranged from the

tab portion (32a) to the tab portion (32b).
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ABSTRACT

A cell structure (50) of the present invention includes first and second sheet-shaped cells
(10a, 10b) each including a first electrode and a second electrode (15), and an insulating member
(43) arranged between the first and second sheet-shaped cells (10a, 10b). Here, the second
electrode (15) of the first sheet-shaped cell (10a) and the second electrode (15) of the second
sheet-shaped cell (10b) face each other. The first sheet-shaped cell (10a) includes a tab portion
(32a) extended on an XY plane to outside of the second sheet-shaped cell and the second
sheet-shaped cell (10b) includes a tab portion (32b) extended on the XY plane to outside of the first
sheet-shaped cell. The second electrodes (15) are connected through a tab lead (41) arranged from
the tab portion (32a) to the tab portion (32b).
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DESCRIPTION
CELL STRUCTURE UNIT AND MULTILAYER CELL

Technical Field
[0001]

The present invention relates to a cell structure unit and a multilayer cell.

Background Art
10002 ]

Patent Document 1 discloses a connection structure of electrode tabs and tab leads in a
storage cell such as a lithium i1on cell. Patent Document 2 discloses a non-aqueous solid
electrolytic cell in which tab leads are connected to a positive electrode and a negative electrode,
respectively. In Patent Documents 1 and 2, a tab for a positive electrode and a tab for a negative

electrode are arranged as being shifted on a plane view.

Citation List

Patent Literature

10003]

Patent Document 1: Japanese Unexamined Patent Application Publication No. 2014-38817
Patent Document 2: Japanese Unexamined Patent Application Publication No. 2011-81925

Summary of Invention

Technical Problem
10004]

A layered structure of layering unit cell sheets has been adopted for a cell to increase

capacity thereof. In this case, thickness of the cell 1s increased owing to overlapping of tab
portions. Specifically, when two sheets are layered, thickness of the layered structure is increased

as being total thickness of the sheets, tab leads, insulating members, conductive joint members, and
the like.

10005]

Here, when positions of the tab leads are shifted to reduce the thickness, a process to join

the tab leads is required and productivity is decreased. Further, when the tab leads are formed into
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a comb-teeth shape or the like, layering processes become complicated and productivity 1s

decreased.

[0006]

In view of the above, an object of the present invention is to provide a technology for easy

achieving of thinning.

Solution to Problem
[0007]

A cell structure unit according to an asﬁect of the present embodiment includes a first
sheet-shaped cell that includes a first electrode and a second electrode, a second sheet-shaped cell
that includes a first electrode and a second electrode and that is arranged as facing the first
sheet-shaped cell, and a tab lead that connects the second electrode of the first sheet-shaped cell and
the second cell of the second sheet-shaped cell. Here, wherein the second electrode of the first
sheet-shaped cell and the second electrode of the second sheet-shaped cell are arranged as facing
each other. Further, in a plane view of a state that the first sheet-shaped cell and the second
sheet-shaped cell are arranged as facing each other, the first sheet-shaped cell includes a first tab
portion arranged as being extended to outside of the second sheet-shaped cell, the second
sheet-shaped cell includes a second tab portion arranged as being extended to outside of the first
sheet-shaped cell, and the tab lead is arranged from the first tab portion to the second tab portion.
Accordingly, thinning can be easily achieved even though the two sheet-shaped cells are layered and
connected 1n parallel.

[0008]

In the abovementioned cell structure unit, it is possible that a first insulating member is
arranged at the first sheet-shaped cell in the vicinity of the second tab portion and a second
insulating member is arranged at the second sheet-shaped cell in the vicinity of the first tab portion.
Accordingly, short-circuit can be reliably prevented from occurring between the second electrode

and the first electrode.
[0009]

In the abovementioned cell structure unit, it is preferable that thickness of the tab lead is
equal to or smaller than that of each of the first sheet-shaped cell and the second sheet-shaped cell.

Accordingly, thinning can be achieved.

(00107
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In the abovementioned cell structure unit, it is possible that a first layer unit in which an
n-type metal oxide semiconductor layer, a charging layer, a p-type metal oxide semiconductor layer,
and the second electrode are layered in the order thereof 1s arranged on the first electrode of the first
sheet-shaped cell; and a second layer unit in which an n-type metal oxide semiconductor layer, a
charging layer, a p-type metal oxide semiconductor layer, and the second electrode are layered in the
order thereof 1s arranged on the first electrode of the second sheet-shaped cell.

[0011]

In the abovementioned cell structure unit, 1t 1s possible that the first layer unit 1s arranged
on each of both faces of the first electrode of the first sheet-shaped cell, and the second layer unit 1s
arranged on each of both faces of the first electrode of the second sheet-shaped cell. Accordingly,
higher-capacity thereof can be obtained.

In the abovementioned cell structure unit, it is possible that a joint member joining the tab
lead and the second electrode 1s further arranged and each thickness of the first sheet-shaped cell
and the second sheet-shaped cell are substantially the same as total thickness of the joint member
and the tab lead. Accordingly, layering can be easily performed.

[0012]

A multilayer cell according to an aspect of the present embodiment, a plurality of the
abovementioned cell structural units are layered; a plurality of the first tab portions and the second
tab portions are arranged in the multilayer cell; the second electrodes are arranged on first faces of
the first tab portions, respectively, and insulating layers are arranged on second faces thereof,
respectively; and the second electrodes arc arranged on first faces of the second tab portions,
respectively, and insulating layers are arranged on second faces thereof, respectively. Accordingly,
occurrence of short-circuit between the first electrode and the second electrode can be prevented
even through the cell structure units are layered.

[0013]

In the abovementioned multilayer cell, it is possible that, in the two cell structural units
adjacent one above the other, the two first tab portions are arranged as facing éach other and the two
second tab portions are arranged as facing each other. Accordingly, connection to each terminal
can be easily performed.

(0014]

In the abovementioned multilayer cell, it is possible that, in the two cell structural units

adjacent one above the other, the two first tab portions are arranged as being shifted from each other
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and the two second tab portions are arranged as being shifted from each other. Accordingly,

thinning can be easily achieved.

[0015]

In the abovementioned multilayer cell, it is possible that a plurality of the first sheet-shaped
cells, a plurality of the second sheet-shaped cells, and a plurality of the tab leads are arranged; joint

members that join the tab leads to the second electrodes respectively are arranged; and thickness of

each of the first sheet-shaped cells and the second sheet-shaped cells 1s substantially the same as

total thickness of the joint member and the tab lead.

Advantageous Effects of Invention
[0016]

The present invention can provide a technology for easy achieving of thinning.

Brief Description of Drawings

[0017]

FIG. 1 1s a sectional view illustrating a structure of a sheet-shaped cell of a first
embodimeﬁt;

FIG. 2 1s an XY plane view illustrating the structure of the sheet-shaped cell of the first
embodiment;

FIG. 3 1s an exploded perspective view illustrating a structure of a sheet pair of the first
embodiment;

FIG. 4 1s a YZ plane view 1llustrating a side structure of the sheet pair of the first
embodiment;

FI1G 5 15 an XZ plane view 1llustrating a side structure of the sheet pair of the first
embodiment;

FIG. 6 1s an XY plane view illustrating a top structure of the sheet pair of the first
embodiment;

FIG. 7 1s an exploded perspective view of a structure of a multilayer cell of the first
embodiment;

FIG. 8 1s an XZ plane view 1llustrating a side structure of the multilayer cell of the first
embodiment;

FIG. 9 1s an exploded perspective view 1llustrating a multilayer cell of a modified example;
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FIG. 10 is a sectional view illustrating a structure of a sheet-shaped cell of a second
embodiment;
FIG. 11 is an XY plane view illustrating a structure on a front face of the sheet-shaped cell
of the second embodiment;
5 FIG. 12 is an XY plane view illustrating a structure on a back face of the sheet-shaped cell
of the second embodiment;
FIG. 13 is an exploded perspective view illustrating a structure of a sheet pair of the second
embodiment;
FIG. 14 1s a YZ plane view illustrating a side structure of the sheet pair of the second
10 embodiment;
FIG. 15 is an XZ plane view illustrating a side structure of the sheet pair ot the second
embodiment;
FIG. 16 is an exploded perspective view of a structure of a multilayer cell of the second
embodiment;
15 FIG. 17 1s an XZ plane view illustrating a side structure of the multilayer cell of the second
embodiment;
FI1G. 18 1s an XY plane view 1llustrating a structure of a sheet-shaped cell of a third
embodiment; and '
FIG. 19 1s an exploded perspective view 1llustrating a structure of a sheet pair of the third

20 embodiment.

Description of Embodiments
[0018]
In the following, examples of embodiments of the present invention will be described with
25  reference to the drawings. The description in the following is simply for preferable embodiments
of the present invention and 1s not intended to limit the scope of the present invention to the
following embodiments.

(0019]

[First embodiment]
30 The present invention relates to a cell structure unit for a sheet-shaped cell and a multilayer

cell such as a cell based on a new charging principle (hereinafter, called an oxide semiconductor

secondary cell). An oxide semiconductor secondary cell 1s a secondary cell capable of performing
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charging-discharging. Specifically, in an oxide semiconductor secondary cell, conductivity of a

charging layer 1s varied by being irradiated with ultraviolet.

[0020] |
(Structure of sheet-shaped cell)

FIG. 1 1s a view illustrating a sectional structure of a sheet-shaped cell 10 in which an oxide
semiconductor secondary cell of the present embodiment 1s formed into a sheet shape.
[0021]

In FIG. 1, the sheet-shaped cell 10 has a layered structure that an n-type metal oxide
semiconductor layer 12, a charging layer 13 to which energy 1s charged, a p-type metal oxide
semiconductor layer 14, and a second electrode 15 are layered on a substrate 11 in the order thereof.
Here, a layer structure unit formed on the substrate 11 is called a layer unit 20. That is, the layer
unit 20 includes the n-type metal oxide semiconductor layer 12, the charging layer 13, the p-type
metal oxide semiconductor layer 14, and the second electrode 15.

[0022]

The substrate 11 1s formed of a conductive material and the like such as a metal and
functions as a first electrode. In the present embodiment, the substrate 11 serves as a negative
electrode. For example, 1t 1s possible to use, for the substrate 11, a metal foil sheet such as an
aluminum sheet. .

10023]

The n-type metal oxide semiconductor layer 12 is formed on the substrate 11. It is
possible to use, for example, titanium dioxide (TiO,) as a material of the n-type metal oxide
semiconductor layer 12.

[0024]

It 1s possible to use n-type metal oxide semiconductor particles as a material of the charging
layer 13. The n-type metal oxide semiconductor becomes to the layer having a charge function
through photoexcited structural change by being irradiated with ultraviolet. The charging layer 13
1s formed of a material including n-type metal oxide semiconductor and an insulting material. It is
preterable to use titantum dioxide, tin oxide, or zinc oxide as a material of the n-type metal oxide
semiconductor that is capable of being used for the charging layer 13. It is also possible to use a
material in which any two or three of titanium dioxide, tin oxide, and zinc oxide are combined.

10025]

The p-type metal oxide semiconductor layer 14 is formed on the charging layer 13. Itis
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possible to use nickel oxide (NiO), copper-aluminum oxide (CuAlQ,), or the like as a material of the

p-type metal oxide semiconductor layer 14.

[0026]

The second electrode 15 is formed on the p-type metal oxide semiconductor layer 14. The
second electrode 15 serves as a positive electrode. A conductive film such as a metal film is used
for the second electrode 15. A layered film of chromium and palladium or an aluminum film is
formed to lower resistance as the second electrode 15. A metal electrode formed of chromium or
copper may be used as the second electrode. A silver alloy film including aluminum or the like
may be used as another metal electrode. Examples of a forming method for the above include
vapor phase film formation such as sputtering, ion plating, electron beam deposition, vacuum
deposition, and chemical deposition. Further, a metal electrode may be formed with an electrolytic
plating process, a non-electrolytic plating process, or the like. In general, it is possible to use
copper, copper alloy, nickel, aluminum, silver, gold, zinc, tin, or the like as a metal to be used for
plating. '

[0027]

Here, 1n the present embodiment, the layers on the substrate 11 may be arranged in the
opposite order. For example, it 1s possible that the substrate 11 is formed of a conductive material
to be a positive electrode and the second electrode 15 serves as a negative electrode. In this case, it
is simply required that the n-type metal oxide semiconductor layer 12 and the p-type metal oxide
semiconductor layer 14 are replaced with each other. That is, the p-type metal oxide
semiconductor layer is located below the charging layer 13 and the n-type metal oxide
semiconductor layer is located on the charging layer 13.

[0028]

Thus, the layer unit 20 including the n-type metal oxide semiconductor layer 12, the
charging layer 13, the p-type metal oxide semiconductor layer 14, and the second electrode 15 is
arranged on the substrate 11. Accordingly, the second electrode 15 is arranged on the frontmost
face of the sheet-shaped cell 10.  Here, the layer unit 20 is not extended to a rim portion of the
sheet-shaped cell 10.  The layer unit 20 is formed on approximately entire face of the substrate 11
except for the rim portion.  Accordingly, the substrate 11 is exposed at the rim portion of the
sheet-shaped cell 10.  In other words, the substrate 11 is exposed at the outside of the layer unit 20

(e.g., at the rim portion of the substrate 11). The substrate 11 is arranged on the frontmost face of

the sheet-shaped cell 10 at the rim portion of the sheet-shaped cell 10.
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A material in which an insulating material and n-type metal oxide semiconductor are mixed
is used as a material of the charging layer 13. In the following, detailed description will be
provided on the charging layer 13. For the charging layer 13, silicon oil is used as a material of the
insulating material and titanium dioxide is used as a material of the n-type metal oxide

semiconductor.

[0030]

Titanium dioxide, tin oxide, or zinc oxide 1s used as a material of the n-type metal oxide
semiconductor to be used for the charging layer 13.  Such n-type metal oxide semiconductor is
obtained through decomposition of aliphatic acid salt of the above metals in a manufacturing
process. Here, aliphatic acid salt of a metal to be used 1s capable of being varied into metal oxide
through decomposition or burning by being 1rradiated with ultraviolet under an oxidizing
atmosphere or being burnt.

[0031]

Here, it 1s preferable that the aliphatic acid salt is salt of aliphatic acid and a metal on the
grounds of easiness of being decomposed or burnt with heat, high solvent-solubility, fine
composition of a film after being decomposed or burnt, being inexpensive with easy care, easiness
of composition of a metal and salt, and the like.

[0032]

According to a secondary cell of the present embodiment, higher-capacity can be obtained
by layering the sheet-shaped cells 10 1llustrated in FIG. 1.  Specifically, capacity of a secondary cell
can be heightened by connecting a plurality of the sheet-shaped cells 10 in parallel. In the present

embodiment, the sheet-shaped cells 10 are layered as facing each other. When sheet-shaped cells
are mutual.ly stuck as facing each other, conduction between electrodes can be obtained. However,
since contact therebetween 1s unstable, performance is insufficient as an oxide semiconductor
secondary cell. In the present embodiment, electrical connection is obtained via tab leads while
sandwiching an insulating member between the sheet-shaped cells to obtain reliable conduction.
Here, when sheet-shaped cells are layered with an insulating member sandwiched, thickness thereof
1s increased. The present embodiment discloses a technology to reduce the thickness.
10033]

In the following, description will be provided with reference to FIG. 2 on a planar shape of

the sheet-shaped cell 10 that is preferable for a layer structure having parallel connection. In FIG. 2,
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an XY plane represents a plane on which the sheet-shaped cell 10 1s placed. An X direction and a

Y direction are perpendicular to each other.

[0034]
As 1llustrated in FIG. 2, the sheet-shaped cell 10 includes a rectangle portion 31 and a tab

portion 32. On the XY plane, the rectangle portion 31 1s rectangular or square. End sides of the
rectangle portion 31 are parallel to the X direction or the Y direction. The rectangle portion 31 is
formed 1nto a rectangular shape with a longitudinal direction thereof aligned in the X direction.
The tab portion 32 is extended toward +Y side from the rectangle portion 31. That is, the tab
portion 32 1s extended outward from one end side of the rectangle portion 31. Here, the
sheet-shaped cell 10 is formed into an L shape on the XY plane. The tab portion 32 is arranged at
an upper-left end part of the rectangle portion 31.

[0035]

A main portion of the layer unit 20 is arranged on the rectangle portion 31 and the tab
portion 32. That is, on the most of the rectangle portion 31 and the tab portion 32, the second
electrode 15 1s arranged on the frontmost face thereof. The substrate 11 is exposed at a region
where the layer unit 20 1s not arranged. Thus, the substrate 11 appears as the frontmost face at the
rim portion of the sheet-shaped cell 10.

[0036]

Further, an insulating member 43 is arranged on the sheet-shaped cell 10.  As illustrated in
FIG. 2, the insulating member 43 is arranged at a part of the rectangle portion 31.  Specifically,
along the X direction of the rectangle portion 31, the tab portion 32 is arranged at the upper-left end

part of the sheet-shaped cell 10 and the insulating member 43 is arranged at an upper-right end part
thereof.

10037}

The 1nsulating member 43 1s arranged oufside the layer unit 20. That is, the insulating
member 43 1s arranged at a region where the substrate 11 appears as the frontmost face. The
insulating member 43 is arranged directly on the substrate 11 in contact with the substrate 11. The
insulating member 43 1s arranged to cover a part of the substrate 11. The insulating member 43 is

coated on the substrate 11 with deposition, spray application, or the like. For example, a resin film

- made of polyimide or the like may be used as the insulating member 43. Preferably, the insulating

member 43 is elastic.

[0038]
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The insulating member 43 is arranged so that the substrate 11 is not short-circuited to a
second electrode 15b of another sheet-shaped cell 10b when the sheet-shaped cell 10a 1s layered
thereon (see FIG. 3). A detailed structure of the insulating member 43 will be described later.
[0039]

(Two-sheets-layered cell structure)

Description will be provided on a cell structure unit with the sheet-shaped cells 10a, 10b
layered with reference to FIGs. 3 to 6. Hereinafter, the cell structure unit with the two
sheet-shaped cells 10 layered is described as a sheet pair 50.  FIG. 3 is an exploded perspective
view of the sheet pair 50. FIG. 4 1s a YZ plane view illustrating a side structure of the sheet pair 50.
FIG. 5 1s an XZ plane view illustrating a side structure ot the sheet pair 50. FIG 6 1s an XY plane
view illustrating a top structure of the sheet pair 50.

[0040]

The sheet pair 50 includes the two sheet-shaped cells 10a, 10b to be coupled. In the sheet
pair 50, the two sheet-shaped cells 10 are connected in parallel. In the following drawings, as
being similarly to the above, the XY plane represents a plane on which the sheet-shaped cell 10b 1s
placed. Further, a Z direction represents a direction perpendicular to the XY plane. Following
description will be provided with an orthogonal coordinate system in which the planar direction of
the sheet-shaped cell 10 is oriented in the X direction and the Y direction and the thickness direction
of the sheet pair 50 is oriented in the Z direction.

[0041]

For clear understanding in the present embodiment, one of the two sheet-shaped cells 10 1s
called the sheet-shaped cell 10a and the other thereof 1s called the sheet-shaped cell 10b.
Specifically, the sheet-shaped cell 10a is placed at the upper side (+Z side) with respect to the
sheet-shaped cell 10b.  Further, the insulating member 43, the rectangle portion 31, the tab poftion
32, and the layer unit 20 arranged in the sheet-shaped cell 10a are called an insulating member 43a,
a rectangle portion 31a, a tab portion 32a, and a layer unit 20a. Simuilarly, the insulating member
43, the rectangle portion 31, the tab portion 32, and the layer unit 20 arranged 1n the sheet-shaped
cell 10b are called an insulating member 43b, a rectangle portion 31b, a tab portion 32b, and a layer
unit 20b.  In the following, for clear understanding, references of both of the layer unit 20 and the
second electrode 15 are appropriately added in the drawings.

The sheet pair 50 includes the sheet-shaped cell 10a serving as a first sheet-shaped cell and

the second sheet-shaped cell serving as a second sheet-shaped cell. A tab portion 30a of the
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sheet-shaped cell 10a serves as a first tab portion and a tab portion 32b of the sheet-shaped cell 10b
serves as a second tab portion. Similarly, an insulating member 43a arranged at the sheet-shaped
cell 10a serves as a first insulating member and an insulating member 43b arranged at the
sheet-shaped cell 10b serves as a second insulating member. -
[0042]

The sheet-shaped cells 10a, 10b are arranged so that the second electrodes 15a, 15b face
each other. That is, the sheet-shaped cell 10a is arranged with the sheet-shaped cell 10 in FIG. 1
reversed upside down. The second electrode 15a of the sheet-shaped cell 10a is arranged to be

oriented to —Z side and the second electrode 15b of the sheet-shaped cell 10b is arranged to be

oriented to +Z side.  As 1llustrated in FIGs. 4 and 5, the layer unit 20a of the sheet-shaped cell 10a
1s arranged at the lower side and the layer unit 20b of the sheet-shaped cell 10b is arranged at the

upper side.
[0043]
Since the sheet-shaped cell 10a is reversed, the tab portion 32a and the tab portion 32b are

‘arranged as being shifted on the XY plane. That is, the tab portion 32a is arranged at an end on +X

side of the sheet-shaped cell 10a and the tab portion 32b is arranged at an end on —X side of the
sheet-shaped cell 10b.  Thus, the position of the tab portion 32a in the X direction is different from
that of the tab portion 32b, so that the tab portion 32a and the tab portion 32b are deviated. Here,
the tab portion 32a of the sheet-shaped cell 10a is arranged to be extended to the outside of the
rectangle portion 31a on the XY plane. Similarly, the tab portion 32b of the sheet-shaped cell 10b
1s arranged to be extended to the outside of the rectangle portion 31b on the XY plane.

[0044]

A tab lead 41 1s arranged from the tab portion 32a to the tab portion 32b. The second
electrode 15a of the sheet-shaped cell 10a and the second electrode 15b of the sheet-shaped cell 10b
are connected via the tab lead 41. The tab lead 41 is extended in the X direction from the tab
portion 32a to the tab portion 32b. The tab lead 41 is formed of a conductive sheet, metal foil, or
the like with 1ts longitudinal direction oriented in the X direction.

[0045]

As illustrated in FIG 5, joint members 42 are arranged at both ends of the tab lead 41. For
example, the joint members 42 are made of a conductive paste or a conductive film. The tab leads
41 are joined to the tab portions 32a, 32b respectively through the joint members 42.  As illustrated
in FIG. 5, the joint member 42 joins a lower face of the layer unit 20a of the tab portion 32a to the
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tab lead 41. Further, the joint member 42 joins an upper face of the layer unit 20b of the tab
portion 32b to the tab lead 41. In other words, the tab lead 41 1s arranged from the lower face of
the tab portion 32a to the upper tace of the tab portion 32b. Thus, the second electrode 15a of the
sheet-shaped cell 10a and the second electrode 15b of the sheet-shaped cell 10b are electrically

connected via the tab lead 41.
[0046]

The insulating member 43b is arranged on an upper face of the sheet-shaped cell 10b. The
insulating member 43b is arranged in the vicinity of the tab portion 20a. The insulating member
43b 1s arranged at an end of the sheet-shaped cell 10b.  Here, the vicinity represents, for example,
for the insulating member 43b, a region at which the layer unit 20b of the sheet-shaped cell 10b is
not arranged and which corresponds to the tab portion 32a. The insulating member 43b is arranged
between the sheet-shaped cell 10a and the sheet-shaped cell 10b at a region extending to the tab
portion 32a of the sheet-shaped cell 10a. In other words, the insulating member 43b is arranged at
a region of the rectangle portion 31a in the boundary between the tab portion 32a and the rectangle
portton 31a of the sheet-shaped cell 10a on the XY plane. Thus, the insulating member 43b is
located between the second electrode 15a arranged at the frontmost face of the layer unit 20a in the
vicinity of the tab portion 32a and a substrate 11b of the sheet-shaped cell 10b.  Accordingly,
short-circuit can be prevented from occurring between the second electrode 15a of the sheet-shaped
cell 10a and the substrate (a first electrode) 11b of the sheet-shaped cell 10b.

10047]

Further, as 1illustrated 1n FIGs. 3 and 6, the insulating member 43a.is arranged on a lower
face of the sheet-shaped cell 10a. The insulating member 43a is arranged in the vicinity of the tab
portion 20b. The insulating member 43a is arranged at an end of the sheet-shaped cell 10a. The
insulating member 43a is arranged in a similar manner as the insulating member 43b. Thus, the
insulating member 43a is arranged between the substrate 11a of the sheet-shaped cell 10a and the
layer unit 20 of the sheet-shaped cell 10b.

[0048]

Specifically, the insulating member 43a is arranged at a region at which the layer unit 20a
of the sheet-shaped cell 10a is not arranged and which corresponds to the tab portion 32b.  The
insulating member 43a is arranged between the sheet-shaped cell 10a and the sheet-shaped cell 10b
at a region extending to the tab portion 32b of the sheet-shaped cell 10b. In other words, the

insulating member 43a is arranged at a region of the rectangle portion 31b in the boundary between
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the tab portion 32b and the rectangle portion 31b of the sheet-shaped cell 10b on the XY plane.

Thus, the insulating member 43a is located between the second electrode 15b arranged at
the frontmost face of the layer unit 20b in the vicinity of the tab portion 32b and the substrate 11 of
the sheet-shaped cell 10a. Accordingly, short-circuit can be prevented from occurring between the
second electrode 15a of the sheet-shaped cell 10a and the substrate (a first electrode) 11a of the
sheet-shaped cell 10b.
[0049] |

As described above, the tab portion 32a and the tab portion 32b are shifted in position.
Accordingly, in the present embodiment, there exists a region, in the boundary between the tab
portion 32 and the rectangle portion 31, where the second electrode 15 of one sheet-shaped cell 10
faces the substrate 1 of the other sheet-shaped cell 10. In the present embodiment, the insulating
member 43 is arranged at this region. In other words, the insulating member 43 is arranged
between the sheet-shaped cell 10a and the sheet-shaped cell 10b at the region where the substrate 11
1s exposed. Owing to that the insulating member 43 is arranged at the exposed region, the second

electrode 15 can be prevented from being short-circuited to the first electrode of the other

sheet-shaped cell 10.
[0050]

In the above description, the insulating member 43 is arranged at the exposed region of the
substrate 11. However, it is not limited to the exposed region of the substrate 11. It is simply
required that the insulating member 43 is arranged at a region where the second electrode 15 of one
sheet-shaped cell 10 and any layer other (the substrate 11, the n-type metal oxide semiconductor
layer 12, the charging layer 13, or the p-type metal oxide semiconductor layer 14) than the second
clectrode 15 of the other sheet-shaped cell 10 face each other. According to the above, the two

sheet-shaped cells 10 can be reliably connected in parallel.
[0051]

As illustrated in FIG. 4, the insulating member 43 is thicker than each layer unit 20.
Accordingly, a gap G is formed betwéen the sheet-shaped cell 10a and the sheet-shaped cell 10b.
The tab lead 41 and the joint member 42 are arranged to be included in the gap in thickness.
According to the above, thickness of the two sheet-shaped cells 10a, 10b can be reduced and space

saving thereof can be achieved.

[0052]

Further, owing to that the tab lead 41 1s formed to have a thickness equal to or smaller than
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that of the sheet-shaped cell 10, thinning of the sheet pair 50 can be achieved. That is, the tab
portion 32 can be formed thinner than the rectangle portion 31. After multiple layering, the tab
lead 41 1s connected to a positive electrode terminal or the like by ultrasonic welding, resistance
welding, or the like. The substrates 11a, 11b are connected to a negative electrode terminal or the
like by ultrasonic welding, resistance welding, or the like as well.

[0053]

Further, owing to that the substrate 11 and the tab lead 41 are formed of flexible material, it
1s possible to provide flexibility to the sheet pair 50. Further, since a method of layering is simple
without having additional surplus processes, cost reduction for manufacturing can be achieved.
Further, thinning thereof can be easily achieved. Furthermore, since the two sheet-shaped cells 10
are connected 1n parallel, it is possible to obtain higher-capacity.

[0054]
(Multilayer cell)

A multilayer structure in which the abovementioned sheet pairs 50 are layered will be
described with reference to FIGs. 7 and 8. FIG. 7 is an exploded perspective view illustrating a
structure of a cell having a multilayer structure in which the sheet pairs 50 are layered (hereinafter,
called a multilayer cell 100). FIG. 8 is an XZ plane Vie;?v 1llustrating the structure of the multilayer
cell 100. In FIGs. 7 and 8, three sheet pairs included in the multilayer cell 100 are 1llustrated as
sheet pairs 50a, 50c, 50€.  As having the similar structure to the abovementioned sheet pair 50, the
sheet pairs 50a, 50c, 50e¢ are illustrated in FIGs. 7 and 8 as being appropriately simplified. Further,
description thereof 1s appropriately skipped to prevent redundant description.

[0055]

The sheet-shaped cells 10 included in the sheet pair 50a are illustrated as sheet-shaped cells

10a, 10b. Similarly, the sheet-shapéd cells 10 included 1n the sheet pair 50c are illustrated as

sheet-shaped cells 10c, 10d and the sheet-shaped cells 10 included in the sheet pair 50e are
illustrated as sheet-shaped cells 10e, 10f.

[0056]

In the present embodiment, tab portions 32a, 32¢, 32¢ of the sheet-shaped cells 10a, 10c,
10¢ are overlapped on the XY plane and tab portiohs 32b, 32d, 321 of the sheet-shaped cells 10b,
10d, 101 are overlapped on the XY plane. Tab portions 32 of the sheet-shaped cells 10 adjacent to

each other are overlapped.

100571
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In the present embodiment, for layering the sheet pairs 50a, 50c, 50e as described above, an
insulating layer 16 is arranged on a back face of the tab portion 32. That is, the insulating layer 16
is arranged at the tab portion 32 to prevent the substrate 11 from being short-circuited to the tab lead
41 or the second electrode 15 of another pair sheet 50. Similarly to the insulating member 43, the
insulating layer 16 is formed on the back face of the substrate 11 with deposition, spray application,
or the like.

[0058]

Specifically, an insulating layer 16a is arranged on an upper face of the tab portion 32a of
the sheet-shaped cell 10a and the layer unit 20a is arranged on a lower face thereof. In contrast, a
layer unit 20b is arranged on an upper face of the tab portion 32b of the sheet-shaped cell 10b and an
insulating layer 16b 1s arranged on a lower face thereof. Owing to that the insulating layer 16b 1s
arranged as described above, the substrate 11b at the tab portion 32b can be prevented from being
short-circuited to a tab lead 41¢ or a layer unit 20d at the tab portion 32d.

[0059]

Similarly, insulating layers 16c¢, 16e are arranged on upper faces of the tab portions 32c,
32¢ of the sheet-shaped cells 10c, 10¢, respectively, and layer units 20c, 20e are arranged on lower
faces thereof, respectively. Further, insulating layers 16d, 16f are arranged on upper faces of the
tab portions 32d, 321 of the sheet-shaped cells 10d, 101, respectively, and layer units 20d, 20f are
arranged on lower faces thereof, respectively.

[0060]
Owing to that the insulating layer 16d 1s arranged, the substrate 11d at the tab portion 32d

can be prevented from being short-circuited to a tab lead 41¢ or the layer unit 20f at the tab portion

32f. Similarly, owing to that the insulating layer 16c¢ is arranged, the substrate 11c¢ at the tab

portion 32¢ can be prevented from being short-circuited to a tab lead 41a or the layer unit 20a at the
tab portion 32a. Further, owing to that the insulating layer 16e is arranged, the substrate 11e at the
tab portion 32e can be prevented from being short-circuited to the tab lead 41c¢ or a layer unit 20c at

the tab portion 32c.
10061 ]

Thus, regarding two sheet pairs 50 adjacent one above the other, the insulating layer 16 is
arranged on the back face of the tab portion 32 in the structure that the tab portions 32 are shifted.
According to the above, the substrate (first electrode) 11 exposed to the back face of the tab portion

32 can be prevented from being short-circuited to the tab lead 41 or the second electrode 15.
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[0062]

Further, regarding the sheet-shaped cells 10a to 10f, the rectangle portions 31 are
overlapped. Here, regarding the sheet-shaped cell 10b and the sheet-shaped cell 10c, the substrates
11 face each other at the rectangle portions 31. Similarly, regarding the sheet-shaped cell 10d and
the sheet-shaped cell 10e, the substrates 11 face each other at the rectangle portions 31.
Accordingly, the substrates 11 being the first electrodes can be easily connected. Thus, a plurality
of the sheet pairs 50a, 50c, 50¢ can be casily connected in parallel. Accordingly, productivity of

high-capacity multilayer cells can be improved.

[0063]
After a plurality of the sheet-shaped cells 10 are layered, the tab leads 41 are connected to

the positive electrode terminal (not illustrated) by ultrasonic welding, resistance welding, or the like.
In the present embodiment, since all the tab portions 32 are extended in the same direction,
connection to the positive electrode terminal can be easily performed. Further, after the
sheet-shaped cells 10 are layered, the substrates 11 can be connected to the negative electrode
terminal (not illustrated) by ultrasonic welding, resistance welding, or the like, as well.

(0064 ]

(Modified example of multilayer cell)

Description will be provided on a structure of a multilayer cell 101 of a modified example
with reference to FIG. 9. FIG. 9 is an exploded perspective view illustrating the structure of the
multilayer cell 101 of the modified example. In the modified example, the tab portions 32 of
adjacent sheet pairs are shifted in position. Specifically, regarding the adjacent sheet pairs, one
sheet pair 1s rotated by 90 degrees on the XY plane so that the tab portions 32 are shifted in position.
Here, since the basic structure of the multilayer cell 101 1s similar to that of the multilayer cell 100,
redundant description thereof 1s skipped.

(0065]

In F1G. 9, tour sheet pairs 50 are 1llustrated as sheet pairs 50a, 50c, 50, 50g. Since the
sheet pairs 50a, 50c, 50¢, 50g have the similar structure to the abovementioned sheet pair 50,
description 1s skipped on the detailed structure. Here, the sheet-shaped cells 10 included in the
sheet pair 50a are 1llustrated as sheet-shaped cells 10a, 10b.  Similarly, the sheet-shaped cells 10
included in the sheet pair 50c are illustrated as sheet-shaped cells 10c, 10d. The sheet-shaped cells

10 included 1n the sheet pair S0e are 1llustrated as sheet-shaped cells 10e, 10f.  The sheet-shaped
cells 10 included in the sheet pair 50g are illustrated as sheet-shaped cells 10g, 10h.
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[0066]

The sheet pairs 50a, 50¢, 50e, 50g are oriented differently from one another. Specifically,
the sheet pair 50c 1s rotated by 180 degrees on the XY plane with respect to the sheet pair 50a. The
sheet pair 50¢ is rotated by 180 degrees on the XY plane with respect to the sheet pair 50a. In the
sheet pair 50a, the tab portion 32 1s extended in the +Y direction. In the sheet pair 50c, the tab
portion 32 1s extended in the —Y direction. In the sheet pair 50e, the tab portion 32 1s extended in
the +X direction. In the sheet pair 50g, the tab portion 32 1s extended in the +Y direction as being
similar to the sheet pair 50a.  Thus, in the multilayer cell 101, the tab portions 32 are extended in
three directions.

[0067] |

According to the above, the tab portions 32 of the sheet pairs adjacent one above the other
are shifted. Specifically, the tab portions 32a, 32b and the tab portions 32¢, 32d are shifted,
respectively.  Similarly, the tab portions 32¢, 321 and the tab portions 32¢, 32d are not overlapped,
respectively.  Further, the tab portions 32e, 321 and the tab portions 32g, 32h are not overlapped,
respectively. That 1s, the adjacent sheet pairs are arranged so that the tab portions 32 thereof are
shifted on the XY plane. Accordingly, short-circuit can be reliably prevented from occurring
between the substrate (first electrode) 11 and the second electrode 15. Further, since the number of
overlapping of the tab portions 32 can be reduced, thinning of the multilayer cell 101 can be
achieved as a whole even with a structure that the tab portion 32 is thicker than the rectangle portion
31.

[0068]
[Second embodiment]

Description will be provided on a structure of a sheet-shaped cell 10 of an embodiment
with reference to FIG 10. FIG 10 is a sectional view illustrating a structure of the sheet-shaped
cell 10.  In the present embodiment, the layer unit 20 and a layer unit 21 are arranged on both faces
of the substrate [1, respectively. That is, in addition to the structure in FIG. 1, the layer unit 21 1s
arranged. The layer unit 20 is arranged on one face of the substrate 11 and the layer unit 21 is

arranged on the other face thereof.
[0069]

Similarly to the layer unit 20, the layer unit 21 includes an n-type metal oxide

semiconductor layer 12, a charging layer 13, a p-type metal oxide semiconductor layer 14, and a

second electrode 15.  Thus, the second electrode layers 15 are arranged on the frontmost face of
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both taces of the sheet-shaped cell 10, respectively.
[0070]

The planar shapes of the sheet-shaped cell 10 are as 1llustrated in FIGs. 11 and 12. FIG
11 1s an XY plane view illustrating a structure on the front face side of the sheet-shaped cell 10.
FIG 12 1s an XY plane view 1llustrating a structure on the back face side of the sheet-shaped cell 10.
[0071]

As illustrated in FIGs. 11 and 12, insulating members 43 are arranged on both faces of the
sheet-shaped cell 10, respectively.  Similarly to the first embodiment, the insulating members 43
are arranged at regions where the layer units 20, 21 are not arranged. Accordingly, each of the
insulating members 43 1s arranged directly on the corresponding substrate 11 to be contacted thereto.
[n other words, the insulating member 43 is arranged at a region where the substrate 11 is exposed.
The 1nsulating members 43 on both faces are overlapped on the XY plane.

[0072]
(Sheet pair)

Description will be provided on a structure of a sheet pair in which two sheet-shaped cells
10 ot the present embodiment are layered with reference to FIGs. 13 to 15. FIG. 13 is an exploded
perspective view illustrating a structure of a sheet pair 50. FIG. 14 is an XZ plane view illustrating
the structure of the sheet pair 50. FIG. 15 is a YZ plane view illustrating a side structure of the
sheet pair. Here, since the basic structure of the sheet pair 50 is similar to that of the sheet pair 50

of the first embodiment, redundant description thereof is skipped.

[0073]

Since the insulating members 43 are arranged in the sheet pair 50 in which the sheet-shaped
cells 10 of the present embodiment are layered, short-circuit can be prevented from occurring
between the second electrode 15 and the substrate 11. Here, in the present embodiment, the
insulating member 43 is also arranged on an upper face of the sheet-shaped cell 10a as well as on a
lower face ot the sheet-shaped cell 10.  In the present embodiment, since the unit layers 20 are
formed on both faces of the respective sheet-shaped cells 10a, 10b, capacity of the above can be
further heightened. '

[0074]

(Multilayer cell)

Description will be provided on a structure of a multilayer cell 102 in which the sheet pairs

50 are layered with reference to FIGs. 16 and 17. FIG. 16 is an exploded perspective view
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illustrating a structure of the multilayer cell 102. FIG. 17 1s a sectional view illustrating the
structure of the multilayer cell of FIG. 16 being an XZ plane view sectioned at the tab portions 32.

[0075]
In FIGs. 16 and 17, two sheet pairs 50 are layered in the multilayer cell 102 and the two

layered sheet pairs 50 are illustrated as the sheet pairs 50a, 50c. The sheet pair 50a includes
sheet-shaped cells 10a, 10b. The sheet pair 50c¢ includes sheet-shaped cells 10c, 10d. That 1s, the
multilayer cell 102 includes the sheet-shaped cells 10ato 10d. Here, since the basic structure of
the multilayer cell 102 1s similar to that of the multilayer cell 100 of the first embodiment, redundant
description thereof 1s skipped.

[0076]

In the present embodiment, three tab leads 41a, 41b, 41¢ are arranged for the four
sheet-shaped cells 10ato 10d. The tab lead 41a provides connection between a layer unit 21a and a
layer unit 20b. The tab lead 41c¢ provides connection between a layer unit 21d and a layer unit 20c.
The tab lead 41b provides connection among a layer unit 20a, a layer unit 21b, a layer unit 21¢, and
a layer unit 20d. Joint members 42 are arranged on both faces of each tab lead 41 at both ends,
respectively.  As described above, the four sheet-shaped cells 10 each including the layer units 20,
21 on both faces are connected by the three tab leads 41. Thus, the sheet-shaped cells 10 can be
easily connected 1n parallel while reducing the number of the tab leads 41.

[0077]

Further, in the present embodiment as well, insulating members 43 are arranged on both
faces of each of the sheet-shaped cells 10a to 10d. Accordingly, even though the sheet-shaped cells
10a to 10d each including the layer units 20, 21 on both faces are layered, short-circuit can be

prevented from occurring between the second electrode 15 and the first electrode.
[0078]

Further, in the present embodiment, the total thickness of the tab lead 41 and the joint
members 42 1s approximately the same as the thickness of the sheet-shaped cell 10. That is, the
total thickness of the substrate 11 and the layer units 20, 21 arranged on both faces thereof is
substantially the same as the total thickness of the tab lead 41 and the joint members 42 arranged on
both faces thereof. According to the above, difference in thickness can be reduced even when the
number of layered sheet pairs 50 is increased.

[0079]

For example, 1n a case that difference exists in total thickness, height difference occurs
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between layers on a side of the tab leads 41 and layers on a side of the sheet-shaped cells 10 with
increase of the number of layers. Occurrence of such height difference causes difficulty of layering.
Further, distance between the tab leads is increased for finally welding or jointing all the extended
tab leads 41. The above causes different stress to occur at an uppermost part, a lowermost part, and
an intermediate part of the tab leads 41.  Further, there 1s a fear that crinkle occur at the tab leads.
In the present embodiment, owing to that the total thickness of the tab lead 41 and the joint members
42 1s substantially matched with the thickness of the sheet-shaped cell 10, layering can be pertormed
more easily.

[0080]

[Third embodiment]

Description will be provided on a sheet-shaped cell 10 and a sheet pair 50 of an
embodiment with reference to FIGS. 18 and 19. FIG. 18 1s a plane view 1illustrating a structure of
the sheet-shaped cell 10. FIG. 19 1s an exploded perspective view illustrating a structure of the
sheet pair 50. In the present embodiment, only a structure of the insulating member 43 1s different
from that in the first embodiment. Here, since structures of other than the insulating member 43
are similar to those in the abovementioned embodiments, description thereof is appropriately
skipped.

[0081]

As 1llustrated in FIG. 18, the insulating member 43 is arranged on the entire outer
circumference of the sheet-shaped cell 10. That 1s, on the XY plane, the insulating member 43
surrounds the layer unit 20 as being arranged continuously on the entire circumference of the
sheet-shaped cell 10.  The insulating member 43 1s arranged on the frontmost face at the
circumferential edge part of the substrate 11 and the layer unit 20 1s arranged on the frontmost face

at the center part. In such a structure as well, the insulating member 43b i1s located between the

layer unit 20a at the tab portion 32a and the substrate 11b. Accordingly, occurrence of
inter-electrode short-circuit can be prevented. Further, the insulating member 43a 1s located
between the layer unit 20b at the tab portion 32b and the substrate 11a. Accordingly, occurrence of
inter-electrode short-circuit can be prevented.
[0082]

In the present embodiment, the insulating member 43 is arranged on the entire outer

circumference of the sheet-shaped cell 10.  Accordingly, occurrence of short-circuit can be

prevented more reliably.  Here, the structure of the insulating member 43 is not limited to the above.
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As long as being capable of preventing occurrence of inter-electrode short-circuit, 1t 1s possible to
adopt minimum range arrangement described in the first and second embodiments or continuous
arrangement on the entire outer circumierence as described in the present embodiment. Naturally,
the insulating member 43 may have a structure other than structures illustrated in the first to third
embodiment. Further, 1t 1s also possible that an insulating member 43 is arranged on the entire
circumference of the sheet-shaped cell 10 at a region of the multilayer cell 100 and an insulating
member 43 is arranged only on a part of the outer circumference at another region thereof.

[0083]

The ftirst to third embodiments may be appropriately combined. For example, the
moditfied example of the first embodiment and the second embodiment may be combined. Further,
the structure of the insulating member 43 in the third embodiment may be combined with the first
embodiment, the second embodiment, or the modified example thereof. That is, in the first and
second embodiments as well, the insulating member 43 may be arranged in the entire outer
circumference of the sheet-shaped cell 10. In the above description, an oxide semiconductor
secondary cell 1s adopted as the sheet-shaped cell 10, However, 1t 1s also possible to adopt a cell
other than an oxide semiconductor secondary cell. For example, it is also possible to adopt a
sheet-shaped cell such as a lithium-1on cell.

[0084]

Further, in the above, description is provided on an example of that the second electrode 15
serves as a positive electrode and the substrate (first electrode) 11 serves as a negative electrode.
However, it 1s also possible that the second electrode 15 serves as a negative electrode and the

substrate serves as a positive electrode. In this case, since the negative electrode 1s arranged on the
frontmost face of the tab portion 32, the tab lead 41 connects negative electrodes.
|0085]

[n the above, description is provided on examples of the embodiments of the present
invention. Here, the present invention includes appropriate modifications as long as not impairing

objects and advantages thereof. Further, the present invention is not limited to the abovementioned

embodiments.

CA 3010491 2019-05-23



10

15

20

Reference Signs List

[0086]
10
11
12
13
14
15
16
20
31
32
41
42
43
50
100

Sheet-shaped cell

Substrate (First electrode)

N-type metal oxide semiconductor layer
Charging layer

P-type metal oxide semiconductor layer
Second electrode

Insulating layer

Layer unit

Rectangle portion

Tab portion

Tab lead

Joint member

Insulating member

Sheet pair

Multilayer cell
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CLAIMS

1. A cell structure unit, comprising:

a first sheet-shaped cell that includes a first electrode and a second electrode;

a second sheet-shaped cell that includes a first electrode and a second ¢lectrode and that 1s
arranged as facing the first sheet-shaped cell; and

a tab lead that connects the second electrode of the first sheet-shaped cell and the second
cell of the second sheet-shaped cell,

wherein the second electrode of the first sheet-shaped cell and the second ¢lectrode of the
second sheet-shaped cell are arranged as facing each other; and

in a plane view of a state that the first sheet-shaped cell and the second sheet-shaped cell
are arranged as facing each other, the first sheet-shaped cell includes a first tab portion arranged as
being extended to outside of the second sheet-shaped cell, the second sheet-shaped cell includes a
second tab portion arranged as being extended to outside of the first sheet-shaped cell, and the tab

lead 1s arranged from the first tab portion to the second tab portion.

2. The cell structure unit according to claim 1,

wherein a first insulating member 15 arranged at the first sheet-shaped cell in the vicinity of
the second tab portion, and

a second 1nsulating member 1is arranged at the second sheet-shaped cell in the vicinity of the

first tab portion.

3. The cell structure unit according to claim 1 or claim 2, wherein thickness of the tab lead

1s equal to or smaller than that of each of the first sheet-shaped cell and the second sheet-shaped cell.

4. The cell structure unit according to any one of claims 1 to 3,

wherein a first layer unit in which an n-type metal oxide semiconductor layer, a charging
layer, a p-type metal oxide semiconductor layer, and the second electrode are layered in the order
thereot 1s arranged on the first electrode of the first sheet-shaped cell, and

a second layer unit in which an n-type metal oxide semiconductor layer, a charging layer, a
p-type metal oxide semiconductor layer, and the second electrode are layered in the order thereof is

arranged on the first electrode of the second sheet-shaped cell.
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5. The cell structure unit according to claim 4,
wherein the tirst layer unit 1s arranged on each of both faces of the first electrode of the first

sheet-shaped cell, and
the second layer unit 1s arranged on each of both faces of the first electrode of the second

sheet-shaped cell.

6. The cell structure unit according to claim 1, further comprising a joint member that joins
the tab lead and the second electrode,
wherein each thickness of the first sheet-shaped cell and the second sheet-shaped cell are

substantially the same as total thickness of the joint member and the tab lead.

7. A multilayer cell in which a plurality of the cell structural units according to any one of
claims 1 to 4 are layered,

wherein a plurality of the first tab portions and the second tab portions are arranged in the
multilayer cell,

the second electrodes are arranged on first faces of the first tab portions, respectively, and
insulating layers are arranged on second faces thereof, respectively, and

the second electrodes are arranged on first faces of the second tab portions, respectively,

and insulating layers are arranged on second faces thereof, respectively.

8. The multilayer cell according to claim 7, wherein, in the two cell structural units adjacent
one above the other, the two first tab portions are arranged as facing each other and the two second

tab portions are arranged as facing each other.

9. The multilayer cell according to claim 7, wherein, in the two cell structural units adjacent
one above the other, the two first tab portions are arranged as being shifted from each other and the

two second tab portions are arranged as being shifted from each other.
10. A multilayer cell in which a plurality ot the cell structural units according to claim 5 are

layered,

wherein a plurality of the first sheet-shaped cells, a plurality ot the second sheet-shaped

CA 3010491 2019-05-23
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cells, and a plurality of the tab leads are arranged,
joint members that join the tab leads to the second electrodes respectively are arranged, and
thickness of each of the first sheet-shaped cells and the second sheet-shaped cells is

substantially the same as total thickness of the joint member and the tab lead.
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