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Abstract

The present invention relates to a method of manufacturing a pouch-type lithium secondary battery in which sides of a pouch casing are
formed to have an outwardly rounded shape after sealing, whereby the design rule is improved and battery capacity is increased. The method
of manufacturing a pouch-type lithium secondary battery of the present invention includes: preparing a pouch casing having a lower surface
provided with a space for accommodating an electrode assembly and a flange formed at an edge of the space, and an upper surface for
covering the lower surface; plastically forming two opposing sides of the space for accommodating the electrode assembly to be outwardly
rounded; accommodating the electrode assembly in the space; and bonding the flange of the lower surface and the upper surface to seal the
pouch casing.
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Brief Description of Figures

FIG. 1a is a perspective view illustrating a state before sealing of a pouch casing of a pouch-type lithium secondary battery according to an
embodiment of the present invention.

FIG. 1b is a perspective view illustrating a state after a protection circuit module is mounted on a pouch-type lithium secondary battery according
to an embodiment of the present invention.

FIGS. 2a, 3a, 4a, and 5a are process perspective views for illustrating a method of manufacturing a pouch-type lithium secondary battery
according to an embodiment of the present invention.

FIGS. 2b, 3b, 4b, and 5b are process cross-sectional views for illustrating a method of manufacturing a pouch-type lithium secondary battery
according to an embodiment of the present invention.

FIG. 6a is a perspective view for illustrating a pouch-type lithium secondary battery according to another embodiment of the present invention.

FIG. 6b is a cross-sectional view for illustrating a pouch-type lithium secondary battery according to another embodiment of the present
invention.

(Description of reference numbers for main parts of figures)
100; Pouch-type lithium secondary battery 110; Electrode assembly
111; First electrode plate 112; Second electrode plate
113; Separator 114; First electrode tab
115; Second electrode tab 116; Insulating tape
120; Pouch casing 120a; Core
120b; Heat-sealing layer 120c; Insulating film
121; Lower surface 121a; Space
122; Upper surface 123; Bonding portion
130; Protection circuit module 131, 135; Connection leads
300, 500; Mold 400; Press
Detailed Description of Invention

Object of the Invention

Technical Field to which the Invention Pertains and Background Art

The present invention relates to a method of manufacturing a lithium secondary battery, and more specifically, relates to a method of
manufacturing a pouch-type lithium secondary battery in which sides of a pouch casing are formed to have an outwardly rounded shape after
sealing, whereby the design rule is improved and battery capacity is increased.
Recently, compact and lightweight electrical/electronic devices such as cellular phones, laptops, camcorders, and the like have been actively
developed and produced. Such portable electrical/electronic devices incorporate a battery pack so that they may be operated in locations where a
separate power source is not provided. The built-in battery pack is provided with at least one battery therein so that it may output a constant level
of voltage to operate the portable electrical/electronic device for a fixed period of time.
In consideration of economic aspects, the battery pack has recently employed secondary batteries capable of charging and discharging.

Representative examples of secondary batteries include nickel-cadmium (Ni-Cd) batteries and nickel-metal hydride (Ni-MH) batteries, as well as
lithium secondary batteries, such as lithium (Li) batteries and lithium-ion (Li-ion) batteries, and the like.
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Specifically, lithium secondary batteries have an operating voltage of 3.6 V, which is three times higher than that of nickel-cadmium batteries or
nickel-metal hydride batteries widely used as power sources for portable electronic equipment, and have been rapidly expanding in view of their
high energy density per unit weight.

Such lithium secondary batteries primarily use lithium-based oxides as a positive electrode active material and carbon-based materials as a
negative electrode active material. Generally, such batteries are classified into liquid electrolyte batteries and polymer electrolyte batteries
depending on the type of electrolyte, where batteries using a liquid electrolyte are referred to as lithium-ion batteries, and batteries using a
polymer electrolyte are referred to as lithium polymer batteries. In addition, lithium secondary batteries are manufactured in various shapes, and
representative shapes include cylindrical, prismatic, and pouch-type.

Conventionally, the pouch-type lithium secondary battery is manufactured by accommodating an electrode assembly in a lower surface of a
pouch casing provided with a space for accommodating the electrode assembly, then covering the lower surface with an upper surface of the
pouch casing, and sealing to form a pouch bare cell. Accessories such as a protection circuit module are then mounted on the pouch bare cell to
form a pouch core pack.

Subsequently, the pouch core pack is installed in a battery pack case and assembled to form a pouch-type lithium secondary battery.

However, the pouch bare cell of the pouch-type lithium secondary battery generally has an angular longitudinal cross-sectional shape, which
imposes significant constraints on the shape of a battery pack case accommodating a pouch core pack provided with the pouch bare cell.

In other words, the angular pouch bare cell runs counter to the current trend demanding various designs, specifically battery pack cases having
outwardly rounded sides.

In addition, when accommodating the angular pouch bare cell in a battery pack case having outwardly rounded sides, the outwardly rounded
portions of the battery pack case sides remain as empty space, resulting in reduced battery capacity relative to the size of the battery pack case.

Technical Problem to be Solved by the Invention

An object of the present invention is to resolve the above-described problems of the conventional art, and to provide a method of manufacturing a
pouch-type lithium secondary battery in which sides of a pouch casing are formed to have an outwardly rounded shape after sealing, whereby the
design rule is improved and battery capacity is increased.

Configuration and Action of the Invention

To achieve the above object, the method of manufacturing a pouch-type lithium secondary battery of the present invention includes: preparing a
pouch casing having a lower surface provided with a space for accommodating an electrode assembly and a flange formed at an edge of the
space, and an upper surface for covering the lower surface; plastically forming two opposing sides of the space for accommodating the electrode
assembly to be outwardly rounded; accommodating the electrode assembly in the space; and bonding the flange of the lower surface and the
upper surface to seal the pouch casing.

In an embodiment of the present invention, the plastic forming is performed by positioning the pouch casing in a mold having an upper portion
that protrudes into an interior space, and forging using a tool provided with a rounded protrusion at a lower portion thereof.

In addition, the method may further include mounting a protection circuit module electrically connected to the electrode assembly.
The bonded portion of the flange of the lower surface and the upper surface may be folded onto the outer surface of the outwardly rounded sides

of the space for accommodating the electrode assembly. Alternatively, the bonded portion of the flange of the lower surface and the upper surface
may be folded onto the outer surface of the upper surface.
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Hereinafter, embodiments of the present invention will be described with reference to the accompanying drawings.

FIG. 1a is a perspective view illustrating a state before sealing of a pouch casing of a pouch-type lithium secondary battery according to an
embodiment of the present invention, and FIG. 1b is a perspective view illustrating a state after a protection circuit module is mounted on the
pouch-type lithium secondary battery according to an embodiment of the present invention.

Referring to FIGS. la and 1b, a pouch-type lithium secondary battery (100) according to an embodiment of the present invention has a structure
comprising an electrode assembly (110) generating a voltage difference during charging and discharging, a pouch casing (120) accommodating
the electrode assembly (110), and a protection circuit module (130) for controlling charging and discharging of the electrode assembly (110).

The electrode assembly (110) comprises a first electrode plate (111) coated with one of a positive electrode active material and a negative
electrode active material, for example, a positive electrode active material, a second electrode plate (112) coated with the other one of the positive
electrode active material and the negative electrode active material, for example, a negative electrode active material, and a separator (113)
positioned between the first electrode plate (111) and the second electrode plate (112) to prevent short-circuiting of the first electrode plate (111)
and the second electrode plate (112) and to permit only migration of lithium ions, in a wound form. A first electrode tab (114), typically made of
aluminum (Al) and protruding by a fixed length upward to serve as a positive electrode tab, is bonded to the first electrode plate (111). A second
electrode tab (115), typically made of nickel (Ni) and protruding by a fixed length downward to serve as a negative electrode tab, is bonded to the
second electrode plate (112); however, the present invention does not limit the materials to the above. In addition, an insulating tape (116) may
further be provided to prevent short-circuiting between the first electrode tab (114) and the second electrode tab (115), and the pouch casing
(120).

Here, chalcogenide compounds are used as the positive electrode active material, and examples thereof include composite metal oxides such as
LiCo002, LiMn:0s, LiNiO2, LiNiiCo0: (0<x<1), LiMnO, and the like. Carbon (C)-based materials, Si, Sn, tin oxide, composite tin alloys,
transition metal oxides, lithium metal nitrides, or lithium metal oxides, and the like are used as the negative electrode active material. In addition,
the positive electrode plate typically uses an aluminum (Al) material, and the negative electrode plate typically uses a copper (Cu) material, and
the separator typically uses polyethylene (PE) or polypropylene (PP); however, the present invention does not limit the materials to the above.

The pouch casing (120) comprises a core (120a) made of a metal material such as aluminum (Al), a heat-sealing layer (120b) formed on an upper
surface of the core, and an insulating film (120c) formed on a lower surface of the core (120a). The heat-sealing layer (120b) uses a modified
polypropylene, which is a polymer resin, for example, CPP (Casted Polypropylene), and serves as an adhesive layer. The insulating film (120c)
may be formed of a resin material such as nylon or polyethylene terephthalate (PET); however, the structure and materials of the pouch casing
(120) are not limited to the above. In addition, the pouch casing (120) comprises a lower surface (121) provided with a space (121a) in which the
electrode assembly (110) is accommodated and a flange (121b) at an edge of the space (121a), and an upper surface (122) covering the lower
surface (121) in which the space (121a) is formed. In addition, the space (121a) for accommodating the electrode assembly (110) is formed via
press working and the like. In addition, the pouch casing (120) is sealed by accommodating the electrode assembly (110) in the space (121a) of
the lower surface (121), covering the lower surface (121) with the upper surface (122), and bonding. Here, the portion where the lower surface
(121) and the upper surface (122) contact each other and are bonded and sealed is the bonding portion (123) of the pouch casing (120).

In addition, it is preferable that at least two opposing sides of the pouch casing (120) have an outwardly rounded shape, and more preferably, the
two sides of the pouch casing (120) corresponding to the two rounded sides of the electrode assembly (110) have an outwardly rounded shape. In
other words, the two opposing sides of the electrode assembly (110) from which the first electrode tab (114) and the second electrode tab (115)
are not drawn out have an outwardly rounded shape. The above serves to form a pouch-type lithium secondary battery (100) more suitable to the
current trend in battery pack case design demanding various shapes for accommodating the pouch-type lithium secondary battery (100),
specifically, the current trend demanding outwardly rounded battery pack case shapes.

The protection circuit module (130) is for controlling charging, discharging, and malfunction of the electrode assembly (110), and, for example,
serves to block overcurrent when overcurrent flows from the electrode assembly (110). In addition, although not illustrated in the drawings, the
protection circuit module (130) typically has a structure provided with various protection circuits. Here, the protection circuit module (130) is
electrically connected to the first electrode tab (114) and the second electrode tab (115) of the electrode assembly (110) via a first connection lead
(131) and a second connection lead (135).

FIGS. 2a, 3a, 4a, and 5a are process perspective views for illustrating a method of manufacturing a pouch-type lithium secondary battery
according to an embodiment of the present invention, and FIGS. 2b, 3b, 4b, and 5b are process cross-sectional views for illustrating a method of
manufacturing a pouch-type lithium secondary battery according to an embodiment of the present invention.
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Referring to FIGS. 2a and 2b, first, a pouch casing (200) is prepared. Here, the pouch casing comprises a lower surface (210) provided with a
space (211) for accommodating an electrode assembly and a flange (215) at an edge of the space (211) for accommodating the electrode
assembly, and an upper surface (220) for covering the lower surface (210) in a subsequent process. The lower surface (210) and the upper surface
(220) are separated via a fold line (230).

The space (211) for accommodating the electrode assembly is formed by positioning the pouch casing (200) in a mold (300) having a
predetermined space, and pressing a portion of the pouch casing (200) using a press (400). Here, the space (211) for accommodating the electrode
assembly has an approximately hexahedral shape.

Referring to FIGS. 3a and 3b, after forming the space (211) for accommodating the electrode assembly of the pouch casing (200), two opposing
sides of the space (211) for accommodating the electrode assembly of the pouch casing (200) are formed to be outwardly rounded via plastic
forming. Here, the plastic forming for forming the two opposing sides of the space (211) for accommodating the electrode assembly to be
outwardly rounded is performed by positioning the pouch casing (200) provided with the space (211) for accommodating the electrode assembly
in a mold (500) having an upper portion protruding into an interior space, and via forging using a tool (600) provided with a rounded protrusion
(610) at a lower portion thereof, thereby forming the two opposing sides of the space (211) for accommodating the electrode assembly to be
outwardly rounded.

Referring to FIGS. 4a and 4b, after forming the two opposing sides of the space (211) for accommodating the electrode assembly to be outwardly
rounded, an electrode assembly (700) is accommodated in the space (211) for accommodating the electrode assembly.

Subsequently, the upper surface (220) is folded along the fold line (230) so that the upper surface (220) contacts the flange (215) of the lower
surface (210), and the pouch casing (200) is sealed to manufacture a pouch bare cell. Here, the portion where the flange (215) of the lower surface
(210) and the upper surface (220) contact each other and are bonded and sealed serves as a bonding portion (240).

In addition, a first electrode tab (710) and a second electrode tab (720) of the electrode assembly (700) are drawn out to the outside via one side
of the bonding portion (240) of the pouch casing (200).

Referring to FIGS. 5a and 5b, after sealing the pouch casing (200), the bonding portion (240) of the pouch casing (200) is folded. Here, the
bonding portion (240) is folded along the outwardly rounded sides of the space (211) for accommodating the electrode assembly.

Accordingly, the overall shape of the pouch casing (200) accommodating the electrode assembly (700) is a box shape with two opposing sides
that are outwardly rounded.

Although not illustrated in the drawings, subsequently, a protection circuit module is electrically connected to the first electrode tab (710) and the
second electrode tab (720) of the electrode assembly (700) to form a pouch core pack, and the pouch core pack is housed in a battery pack case to
manufacture a pouch-type lithium secondary battery.

FIG. 6a is a perspective view for illustrating a pouch-type lithium secondary battery according to another embodiment of the present invention,
and FIG. 6b is a cross-sectional view for illustrating a pouch-type lithium secondary battery according to another embodiment of the present
invention.

Referring to FIGS. 6a and 6b, a pouch-type lithium secondary battery according to another embodiment of the present invention is structurally
similar to the pouch-type lithium secondary battery according to an embodiment of the present invention. However, the only structural difference
is that the bonding portion (240) of the pouch casing (200) is folded onto the outer surface of the upper surface (220) of the pouch casing (200).

In other words, according to another embodiment of the present invention, after forming the two opposing sides of the space (211) for
accommodating the electrode assembly of the lower surface (210) of the pouch casing (200) to be outwardly rounded, the pouch casing (200) is
sealed, and the bonding portion (240) of the pouch casing (200) is folded onto the outer surface of the upper surface (220) of the pouch casing
(200) to form a pouch-type lithium secondary battery.

By forming the sides of the pouch casing (200) of the pouch-type lithium secondary battery (100) to have an outwardly rounded shape, the pouch
bare cell may be more easily accommodated in battery pack cases having outwardly rounded sides, which is the current design trend for battery
pack cases.
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In addition, because the bare cell having outwardly rounded sides may be closely accommodated in a battery pack case having outwardly rounded
sides, empty space within the interior of the battery pack case may be reduced, thereby improving the battery capacity of the pouch-type lithium
secondary battery (100).

Effect of the Invention

As described above, according to the present invention, a method of manufacturing a pouch-type lithium secondary battery in which sides of a
pouch casing are formed to have an outwardly rounded shape after sealing, whereby the design rule is improved and battery capacity is increased,
can be provided.

Although the above has been described with reference to preferred embodiments of the present invention, a person skilled in the art can
understand that the present invention can be variously modified and changed without departing from the spirit and scope of the present invention
as set forth in the claims below.

(57) Scope of Claims

Claim 1.

A method of manufacturing a pouch-type lithium secondary battery, comprising: preparing a pouch casing having a lower surface provided with a
space for accommodating an electrode assembly and a flange formed at an edge of the space, and an upper surface for covering the lower surface;

plastically forming two opposing sides of the space for accommodating the electrode assembly to be outwardly rounded;
accommodating the electrode assembly in the space; and

bonding the flange of the lower surface and the upper surface to seal the pouch casing.

Claim 2.

The method of manufacturing a pouch-type lithium secondary battery of claim 1,

wherein the plastic forming is performed by accommodating the pouch casing in a mold having an upper portion that protrudes into an interior
space, and forging using a tool provided with a rounded protrusion at a lower portion thereof.

Claim 3.

The method of manufacturing a pouch-type lithium secondary battery of claim 1,

further comprising mounting a protection circuit module electrically connected to the electrode assembly.
Claim 4.

The method of manufacturing a pouch-type lithium secondary battery of claim 1,

wherein the bonded portion of the flange of the lower surface and the upper surface is folded onto the outer surface of the outwardly rounded
sides of the space for accommodating the electrode assembly.
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Claim 5.
The method of manufacturing a pouch-type lithium secondary battery of claim 1,

wherein the bonded portion of the flange of the lower surface and the upper surface is folded onto the outer surface of the upper surface.
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TRANSLATION CERTIFICATION

Date: May 3, 2026

To whom it may concern:

|, Corey Colling, a translator fluent in the Korean 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 KR100591439B1 (Kim)

Gty Loty

Signature

Corey Colling

Print
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