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(54) [TITLE OF INVENTION] LAMINATED BATTERY AND METHOD FOR MANUFACTURING THE SAME

(57) [ABSTRACT]
[Problem] To provide a laminated battery with improved liquid 7 2 3 4 1

retention and gas release properties, and improved battery capacity.

[Solution] A positive electrode 1 is formed by coating a positive

electrode mixture 7 containing a positive electrode active material that

absorbs and releases lithium ions onto a metal core foil 5, and a
negative electrode is formed by coating a negative electrode mixture
containing a negative electrode active material that absorbs and
releases lithium ions onto a metal negative electrode core foil. Both
electrodes are provided with positive electrode tabs 3 and negative
electrode tabs, respectively, and a flattened wound electrode body is
formed by crushing a stacked wound electrode body with a separator
therebetween. In the laminated battery in which the flat-wound
electrode body is enclosed with a laminating sheet, an uncoated
portion 2 of the positive electrode mixture 7 are provided on both the
front and back sides near the center of the longitudinal direction of the
positive electrode, a positive electrode tab 3 is welded to one side of
the uncoated portion 2 and covered with insulating tape 4, and the
opposite side of the uncoated portion 2 is covered with protective tape
6 to prevent irregularities occurring inside the flattened wound
electrode.

[Selected Drawing] Figure 3

Zhuhai CosMX Battery Co. EX1007
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.
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[CLAIMS]
[Claim 1]
A laminated battery, comprising: at a minimum, a positive electrode having a positive electrode tab and coated with a positive electrode mixture
containing a positive electrode active material that absorbs and releases lithium ions; a negative electrode provided on the metal coil foil and coated
with a negative electrode mixture containing a negative electrode active material that absorbs and release lithium ions; and a flattened wound electrode
body formed by crushing—after laminating and winding—the positive and negative electrodes insulated from each other by the separator placed
therebetween, wherein: in the laminated battery having a laminated outer casing, there is provided a positive electrode mixture uncoated portion on
both the front and back sides near the center of the longitudinal direction of the positive electrode, a positive electrode tab is welded to one side of the
positive electrode mixture uncoated portion and the exposed surface is covered with insulating tape, and the other side of the positive electrode mixture
uncoated portion is covered with insulating tape.
[Claim 2]
The laminated battery according to Claim 1, wherein the positive electrode is cut in the positive electrode mixture coating portion so that the core foil
surface at the winding start and end is not exposed.
[Claim 3]
The laminated battery according to Claim 1, wherein the laminated battery is a three-side sealed battery.
[Claim 4]
The laminated battery according to Claim 1, wherein the laminated battery has a polymer electrolyte.
[Claim 5]
The laminated battery according to Claim 1, wherein the negative electrode tab is located at the winding start of the negative electrode.
[Claim 6]
A method for manufacturing a laminated battery, comprising steps (1) to (4):
(1) Winding a positive electrode and a negative electrode with a separator in between to form a wound electrode body;
(2) Crushing and shaping the above-mentioned wound electrode body to form a flattened wound electrode body;
(3) Laminating the wound electrode body and injecting the electrolyte; and
(4) Pressing the laminated wound electrode body.
[DETAILED DESCRIPTION OF THE INVENTION]
[0001]
[TECHNICAL FIELD]
The present invention relates to a laminated battery, and more particularly to a laminated battery using flattened wound electrodes, which improves
the liquid retention and gas release properties of the electrolyte, and eliminates defects such as insulation failure between the positive and negative
electrodes, and as a result, increasing the battery’s reliability.
[0002]
[PRIOR ART]
The rapid proliferation of portable electronic devices increased the stringency of the specifications required for the batteries used therein year by year.
In particular, there is a growing demand for smaller, thinner batteries with high capacity, excellent cycle, and stable performance. In the field of
secondary batteries, lithium-40 non-aqueous electrolyte secondary batteries, which have a higher energy density compared to other batteries, are
gaining attention. There is significant growth in the share of these lithium-40 non-aqueous electrolyte secondary batteries in the secondary battery
market.
[0003]
This lithium non-aqueous electrolyte secondary battery has a negative electrode, which is made of a long, narrow sheet of copper foil or the like, having
a negative electrode core (current collector) coated on both sides with a negative electrode mixture containing a negative electrode active material that
absorbs and releases lithium ions, and a positive electrode, which is made of a long, narrow sheet of aluminum foil or the like, having a positive
electrode core coated on both sides with a positive electrode mixture containing a positive electrode active material that absorbs and releases lithium
ions, with a separator made of microporous polypropylene film or the like placed therebetween. The negative and positive electrodes are insulated
from each other by a separator and wound into a cylindrical or elliptical shape. In the case of a rectangular battery, the wound electrode body is further
flattened, and negative and positive electrode tabs are connected to predetermined parts of the negative and positive electrodes, respectively. The

outside of the battery is then covered with an outer casing.
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[0004]
In conventional non-aqueous electrolyte secondary batteries, the non-aqueous electrolyte battery is manufactured by inserting a wound electrode into
a cylindrical outer casing and then injecting a non-aqueous electrolyte. As shown in FIG. 4, this wound electrode body has an uncoated portion 42
where the metal core foil is exposed at the winding start and end of the positive or negative electrode 41. A tab 43, typically made of aluminum or
nickel, is welded to this uncoated portion 42, and this tab portion is covered with insulating tape 44. The tab 43 is then connected to the electrode
terminals of the battery. (See Patent Document 1).
[0005]
Further, in the aforementioned non-aqueous electrolyte secondary battery, a metal casing is mainly used to provide strength and serve as the outer
casing. In recent years, laminated batteries using laminated film have come into production for purposes such as weight reduction and increased battery
capacity per unit volume. Therefore, to understand the present invention, the conventional manufacturing process of laminated batteries 50 will be
described below with reference to FIG. 5.
[0006]
First, a flattened wound electrode body 11 is manufactured in the same manner as in the conventional example described above. In this case, the
flattened wound electrode body 11 has a negative electrode tab 12 welded to the exposed metal core foil portion of the negative electrode, and a positive
electrode tab 13 welded to the exposed metal core foil portion of the positive electrode. Next, as shown in FIG. 5(A), a well-known laminated film 54
of a predetermined size, such as an aluminum laminated film 20, is folded in half, and the flattened wound electrode body 51 is placed inside. If
necessary, thin sealing material 55, 55' is placed on both sides of the outlet portions of the negative electrode tab 52 and positive electrode tab 53.
Then, the top portion (tab side) of the laminated film 54 is welded using a bar-shaped mold (not shown) to form the top sealing portion 56. In this
process, an unsealed portion 56' is provided on the outer edge of the top sealing portion 56 to prevent the melted sealant layer from spilling out from
the laminated film 54 and adhering to the mold.
[0007]
Next, as shown in FIG. 5(B), a bar-shaped mold is used to weld one side of the laminated film 54 to form the first side sealing portion 57. In this case
as well, the outer edge of the first side sealing portion 57 is provided with an unwelded portion 57' to prevent the melted sealant layer from overflowing
from the laminated film and adhering to the mold. Next, the liquid electrolyte is injected from the opposite side portion 58. As a result, this liquid
electrolyte penetrates sufficiently into the interior of the flattened wound electrode body 51. Subsequently, as shown in FIG. 5(C), the opposite side of
the laminated film 54 is temporarily welded using a bar-shaped mold to form a temporary sealing portion 60. Next, after pre-charging and aging, the
opposite side of the laminated film 54 is welded with a bar-shaped mold to form the second side sealing portion 61, as shown in FIG. 5(D). Then, the
unnecessary portion of the laminated film is cut off to obtain a conventional laminated battery 50 as shown in FIG. 5 (E).
[0008]
Thus, even in conventional laminated batteries, the tabs of each electrode are placed on the core foil at the winding start or winding end of each
electrode, and the surface of these tabs is covered with insulating tape, similar to the electrodes shown in FIG. 4, to prevent short circuits with the
corresponding electrodes. Further, especially when a negative electrode active material is present opposite the positive electrode core foil, short circuits
are likely to occur due to conductive powder detached from the negative electrode active material. Therefore, the exposed portion of the positive
electrode core that is not coated with positive electrode active material may be covered with insulating tape (see Patent Document 2).
[0009]
Therefore, a positive electrode, in which a positive electrode mixture containing a positive electrode active material that absorbs and releases lithium
ions is coated on a metal core foil, and a negative electrode, in which a negative electrode mixture containing a negative electrode active material that
absorbs and releases lithium ions is coated on a metal core foil, are wound together in an insulated manner via two separators made of microporous
polypropylene film, and then crushed to produce a flattened wound electrode body. Further, due to the tabs on each electrode and the presence of
insulating tape on the surface of these tabs, irregularities are created on the inner surface of the flattened wound electrode body. Therefore, this area is
prone to stress, and bubbles tended to accumulate in this stressed area when the electrolyte was injected into the laminated battery and when the
charging gas was generated.
[0010]
This phenomenon will be explained in more detail using the drawings. FIG. 6 is a cross-sectional view of the flattened wound electrode body 70 as
observed from the direction of the tab portion. A positive electrode tab 72 is welded to one surface of a metal positive electrode core foil 71, and
insulating tape 73, a negative electrode 74, and a separator 75 are sequentially laminated on that surface to form a flattened wound electrode body 70.
The surface of this flattened wound electrode body 70 is flattened in order to be crushed during the manufacturing of the flattened wound electrode

body. However, because of the presence of the positive electrode tab 72 and the insulating tape 73, stress is applied inward, causing it to deform into
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the shape shown in FIG. 6. In this case, stress is applied to the separator near the edge 76 of the positive electrode tab 72 and to the negative electrode,
and when a non-aqueous electrolyte is injected or when gas is generated due to charging, gas tends to accumulate in the stressed area.

[0011]

On the other hand, it is known that as the positive electrode of a cylindrical non-aqueous electrolyte secondary battery, as shown in FIG. 7, a positive
electrode mixture 84 is applied to the surface of a long metal foil 81, and then a strip-shaped mixture peeling portion 82 is formed in the middle of the
long positive electrode. Further, a positive electrode tab (lead plate) 83 is connected to the peeling portion, and insulating tape 85 is applied to cover
the positive electrode tab 83, the surface of the peeling portion 82, and the surrounding positive electrode mixture 84 (see Patent Document 3).

The positive electrode has positive electrode tabs partially provided in the width direction of the electrode plate, and because the thickness of the upper
and lower parts differs in the width direction, insulating tape is attached to the peeling portion of the mixture to prevent misalignment of the positive
electrode plate when forming the wound electrode body.

[0012]

However, since the non-aqueous electrolyte secondary battery shown in FIG. 7 is used in the form of a cylindrical wound electrode, problems that may
occur when using it as a flattened wound electrode have not been indicated. That is, since cylindrical wound electrodes are not crushed, the problems
caused by stress resulting from crushing, as seen in flattened wound electrodes, do not inherently occur.

[0013]

[Patent Document 1]

Japanese Patent Publication No. 2000-277155 (Paragraphs [0002] to [0006])

[Patent Document 2]

Japanese Patent Publication No. 2002-42881 (Paragraphs [0002] to [0013])

[Patent Document 3]

Japanese Patent Publication No. H8-7877 (Paragraphs [0002] to [0008])

[0014]

[PROBLEM TO BE SOLVED BY THE INVENTION]

Thus, since laminated batteries use flattened wound electrode bodies manufactured by crushing, if tabs are present at the tips of the electrodes, the
portion immediately outside the electrode where the tabs are located is the laminated casing and has a flat surface. Therefore, the thickness of the tabs
causes wrinkles to form on the inside. Therefore, because of the presence of the positive electrode tab and insulating tape, the flattened wound electrode
body has irregularities on its inner surface, which causes the problem of bubbles easily accumulating in these irregular areas when electrolyte is injected
into the laminated battery and when charging gas is generated.

[0015]

As a result of various studies to solve the above-mentioned problem, the inventors have found that in a laminated battery using a flattened wound
electrode body, if the positive electrode tab is provided on the exposed core foil portion located in the middle of the positive electrode, then even if the
positive electrode tab and the insulating tape insulating the positive electrode tab are present, no unevenness will occur in their thickness. Further, it
was discovered that by pressurizing the flattened wound electrode body again after injecting the electrolyte, the air bubbles accumulated inside the
flattened wound electrode body can be effectively removed to increase the battery capacity, and thus, the present invention was conceived.

[0016]

That is, the present invention aims to provide a laminated battery having a flattened wound electrode body, which increases the battery capacity by
improving the electrolyte content compared to conventional laminate batteries, and a method for manufacturing the same.

[0017]

[MEANS FOR SOLVING THE PROBLEM]

The object of the present invention can be achieved by the following configuration. According to the first technical aspect of the present invention,
there is provided a laminated battery, comprising: at a minimum, a positive electrode having a positive electrode tab and coated with a positive electrode
mixture containing a positive electrode active material that absorbs and releases lithium ions; a negative electrode provided on the metal coil foil and
coated with a negative electrode mixture containing a negative electrode active material that absorbs and release lithium ions; and a flattened wound
electrode body formed by crushing - after laminating and winding - the positive and negative electrodes insulated from each other by the separator
placed therebetween; wherein: in the laminated battery having a laminated outer casing, there is provided a positive electrode mixture uncoated portion
on both the front and back sides near the center of the longitudinal direction of the positive electrode, a positive electrode tab is welded to one side of
the positive electrode mixture uncoated portion and the exposed surface is covered with insulating tape, and the other side of the positive electrode

mixture uncoated portion is covered with insulating tape.
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[0018]

According to this embodiment, even if a positive electrode tab and insulating tape insulating the positive electrode tab are present, no irregularities
will occur inside the flattened wound electrode, making it less likely for air bubbles to accumulate inside, and as a result, increasing the battery capacity.
That is, if the tab is located in the center of the electrode, the tab will be sandwiched between the two electrodes. The electrode is coated with an active
material mixture on both sides, but the mixture is removed from the tab portion, so a space equal to the thickness of the mixture on both sides is secured
in the tab portion. Therefore, because the tabs and insulating tape fit into that space, there are no irregularities, and no unevenness occurs inside the
flattened wound electrode body.

[0019]

According to this embodiment, it is preferable that the positive electrode is cut in the positive electrode mixture coating portion such that the core foil
surface at the winding start and end is not exposed. This configuration eliminates the need to expose the core foil surface at the winding start and end,
increasing the amount of active material mixture that can be applied, and further increasing the battery capacity. That is, conventionally, because there
was a tab at the positive electrode end, the active material mixture in that area had to be removed. However, in the present invention, since the positive
electrode tab is located in the center, there is no need to remove the active material mixture from the tip.

[0020]

Further, according to this technical aspect, it is preferable that the laminated battery is a three-sided sealed battery. This configuration makes it easier
to manufacture laminated batteries. Further, according to this embodiment, it is preferable that the laminated battery has a polymer electrolyte. This
configuration gels or solidifies the electrolyte, reducing the likelihood of leakage. Further, in this embodiment, it is preferable that the negative electrode
tab is located at the winding start of the negative electrode. According to this embodiment, a conventionally used negative electrode can be used.
[0021]

Further, according to a second technical aspect of the present invention, there is provided a method for manufacturing a laminated battery, comprising
steps (1) to (4):

(1) Winding a positive electrode and a negative electrode with a separator in between to form a wound electrode body;

(2) Crushing and shaping the above wound electrode body to form a flattened wound electrode body;

(3) Laminating the wound electrode body and injecting the electrolyte; and

(4) Pressing the laminated wound electrode body.

Employing this method effectively removes air bubbles accumulated within the flattened wound electrode, thereby increasing battery capacity.
[0022]

[EMBODIMENTS]

Next, preferred embodiments of the present invention will be described. The following embodiments illustrate laminate batteries and methods for
manufacturing the same that embody the technical concept of the present invention, and the present invention is not limited thereto.

[0023]

[EXAMPLES]

Hereinafter, embodiments of the present invention will be described in detail with reference to the drawings. FIG. 1(A) is a plan view of the positive
electrode before winding, and FIG. 1(B) is a bottom view. FIG. 2 is a plan view of the negative electrode before winding, and FIG. 3 is an enlarged
cross-sectional view of the main portion of the positive electrode after winding.

[0024]

In the manufacturing of the laminated battery of the present invention, a positive electrode is formed by coating a positive electrode mixture containing
a positive electrode active material that intercepts and releases lithium ions onto a metal core foil such as aluminum, and a negative electrode is formed
by coating a negative electrode mixture containing a negative electrode active material that intercepts and releases lithium ions onto a metal core foil
such as copper. These two electrodes are insulated by two separators and wound together. The laminated winding is pressure-molded to form a flattened
wound electrode body.

[0025]

For the positive electrode, for example, lithium cobalt oxide (LiCo00Oz) is used as the active material, and a paste-like mixture of carbon as the conductive
agent and polytetrafluoroethylene resin as the binder is used. For the negative electrode, for example, a paste-like mixture of a carbon material such as
graphite is used as the active material and polytetrafluoroethylene resin is used as the binder. These mixtures are applied to both sides of each core foil
substrate, dried, rolled, and cut to the specified dimensions. Further, microporous films such as polyethylene and polypropylene are used as separators.
[0026]

As shown in FIG. 1(A), before winding, the positive electrode 1 has an uncoated portion 2 of the positive electrode mixture 7 on both sides near the
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center of its longitudinal direction, and the positive electrode tab 3 is welded to the uncoated portion 2. Further, insulating tape 4, similar to an adhesive
tape that serves both as reinforcement and insulation, is attached to the positive electrode tab 3, and the uncoated portion 2 of the positive electrode
core foil 5. Further, protective tape 6 is applied to the portion on the back side where the positive electrode active material is not provided, covering
the surface of the positive electrode core foil so that it is not exposed. The tape is applied so as to cover only the uncoated portion 2 of the positive
electrode mixture 7 and not overlap the layers of the adjacent positive electrode mixture 7. The uncoated portion 2 can be created by either adopting
the method of leaving an uncoated portion 30 when applying the mixture to the substrate, or applying the mixture to the entire substrate, then peeling
off the mixture after pressing. Further, both tips of the positive electrode 1 are cut at the portion coated with the positive electrode mixture 7, and the
active material mixture is applied all the way to the tip of the positive electrode 1.

[0027]

FIG. 2 is a plan view of the negative electrode 21 before winding, in which a negative electrode tab 22 is welded to the winding start tip 21a of the
negative electrode tab, and the welded portion of the negative electrode tab is covered with insulating tape 23. The opposing surface of the negative
electrode tab welded portion, via the negative electrode core foil 24, is a negative electrode active material layer coated with a negative electrode active
material mixture.

[0028]

The positive electrode 1 and the negative electrode 21 are wound together via a separator (not shown), and the laminated winding is pressure-molded
to form a flattened wound electrode body similar to that of the conventional example. In this state, the tab 3 portion of the positive electrode 1 has the
mixture removed, so a space equal to the thickness of both sides of the mixture is secured. Thus, as shown in FIG. 3, when the tab or insulating tape is
placed there, the thickness of the tab 3 portion of the positive electrode 1 becomes approximately the same as that of the positive electrode 1. Unlike
conventional examples, no irregularities occur within the wound electrode body, and no areas are subjected to particular stress. The wound electrode
body formed in this manner was inserted into an aluminum laminating sheet that had been folded in half to form the bottom. First, the top sealing
portion and one side of the side sealing portion were welded together to form a laminate outer casing with the other side of the side sealing portion
open.

[0029]

Next, an organic electrolyte solution was injected into the laminate outer casing through the unsealed portion of the side sealing portion. The electrolytic
solution consists of a polymer electrolyte-forming material, an electrolyte solution prepared by dissolving lithium phosphate hexafluoride at a ratio of

1 mol/l in a mixed solvent mixed in predetermined proportions, and polypropylene glycol diacrylate.

[Chemical Formula 1]

CHs
|
CH2=CHCO00—-(CH—CH2—0),—COCH=CH:

Alternatively, polypropylene glycol dimethacrylate

[Chemical Formula 2]

(.I)Hs 9H3 (I)Hs
CH2=CC00—(CH—-CH:2—-0),—COC=CH-

(However, n=3)

Solution was prepared by mixing these two materials above in a weight ratio of 12:1, to which 5,000 ppm of t-hexyl peroxypivalate was added as a
polymerization initiator. This solution was then injected into the inside of a laminate packaging material containing a wound electrode body.

[0030]

In addition to LiPFs, LiBF4, LiN(SO2CF3)2, LIN(SO2C2F5)2, and mixtures thereof can be used as electrolytes. Next, the other side of the laminated
casing, into which the electrolyte solution had been injected, was temporarily welded. Then, it was left to heat-cur in a 60°C oven for 3 hours, followed
by pre-charging and aging.

[0031]
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Then, one side (the remaining side) of the temporarily welded laminate was welded with a mold to form the final sealing portion. The unnecessary
portion of the spare chamber was cut and removed, and the side sealing portion was folded to obtain a lithium laminated battery.

[0032]

For both an embodiment of the laminated battery of the present invention and a comparative example of a conventional laminated battery in which the
positive electrode tab is provided at the winding start tip of the metal core foil, batteries with a size of 2.6 x 80 x 120 mm and a nominal capacity of
2,200 mAh (nominal voltage of 3.6 V) were manufactured, and charge-discharge tests were performed under the conditions described below.

(1) Charging: initially, the battery was charged with a constant current of 2,200 mA, and when the battery voltage rose to 4.2 V, the charging method
was switched from constant current to constant voltage. In constant voltage charging, the current was gradually reduced as charging progressed to
maintain the battery voltage at 4.2 V, and charging was terminated when the current reached 440 mA.

(2) Discharge: the battery was discharged with a constant current of 2,200 mA, and the discharge process was terminated when the battery voltage
dropped to 3 V.

The measurement results are summarized in Table 1.

[0033]
[Table 1]
Battery Capacity
Example 1 2,312 mAh
Comparative Example 1 2,232 mAh
[0034]

The table above shows that the embodiment of the present invention yielded a larger volume compared to the comparative example.

[0035]

[EFFECTS OF THE INVENTION]

As described above, the laminated battery of the present invention has the advantage of suppressing the unevenness of the flattened wound electrode
body and improving liquid retention and gas release due to the positive electrode tab being positioned near the center of the positive electrode in the
longitudinal direction, and as a result, increasing battery capacity compared to conventional laminated batteries.

[BRIEF EXPLANATION OF THE DRAWING]

Figure 1 shows the positive electrode of the present invention before winding; Figure 1(A) is a plan view, and Figure 1(B) is a bottom view.

Figure 2 is a plan view of the negative electrode of the present invention before winding.

Figure 3 is an enlarged cross-sectional view of the main part of the positive electrode after winding pressure molding according to the present invention.
Figure 4 is a plan view of a conventional electrode before winding.

Figure 5 shows a conventional method for manufacturing laminated batteries.

Figure 6 is a cross-sectional view of the positive electrode tab portion of a conventional flattened wound electrode body after crushing.

Figure 7 is a plan view of a conventional electrode before winding, which has a tab in the center in the longitudinal direction.

[EXPLANATION OF SYMBOLS]

1 positive electrode

2 uncoated portion

3 positive electrode tab

4 insulating tape

5 positive electrode core foil
6 protective tape

7 positive electrode mixture
21 negative electrode

2la negative electrode winding start tip
22 negative electrode tab

23 insulating tape

24 negative electrode core foil
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TRANSLATION CERTIFICATION

Date: May 2, 2026

To whom it may concern:

I, SHAUN WU, a translator fluent in the JAPANESE and ENGLISH languages, on behalf of
Morningside, do solemnly and sincerely declare that the following is, to the best of my
knowledge and belief, a true and correct translation of the document(s) listed below in a form
that best reflects the intention and meaning of the original text.

| hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made
are punishable by fine or imprisonment, or both, under Section 10010f Title 18 of the United
States Code.

The document is designated as:

e JP2004303590A (Kodama)

—

. \YJ
Signature

SHAUN WU

Print
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