KR100670438B1 POUCH TYPE LITHIUM SECONDARY BATTERY

Data originating from sources other than the EPO may not be accurate, complete, or up to date.

Pouch type lithium secondary battery {Pouch type Lithium Secondary Battery}

[0001] FIG. 1 is a perspective view illustrating a state before a pouch is sealed in an example of a conventional
pouch-type lithium secondary battery.

[0002] FIG. 2 is a plan view illustrating a state in which a bottom surface of a groove of a pouch film is oriented
upward in a bare cell state of a pouch-type lithium secondary battery according to the related art.

[0003] FIG. 3 is a perspective view illustrating a state before a pouch of a pouch-type lithium secondary battery
according to an embodiment of the present invention is sealed.

[0004] FIG. 4 is a plan view illustrating a state in which a bottom surface of a groove of a pouch film is oriented
upward in a bare cell state of a pouch-type lithium secondary battery according to an embodiment of the present
invention.

[0005] FIG. 5 is a view of an unsealed portion deformed by performing a degassing process on the pouch bezel
of FIG. 4 when viewed from a direction opposite to a direction in which the electrode tab is extracted.

[0006] FIG. 6 is a view illustrating that sealing portions located at both sides of the pouch bare cell of FIG. 5 are
folded in a direction in which grooves are formed.

[0007] ( L' 1) [J Description of Main Symbols in Drawings)
[0008] 20, 121: Pouch 21, 121: front surface of pouch

[0009] 22, 122: Back Surface 23, 123 of the Pouch: Groove
[0010] 25, 125: Edge 127: Wing

[0011] 127a: sealing portion 127b: non-sealing portion
[0012] 130 Electrode assembly 131: 1st electrode plate
[0013] 133: Separator 135: 2nd electrode plate

[0014] 137: Positive electrode tab 138: Negative electrode tab

[0015] 139: Insulating Tape

The present invention relates to a pouch-type lithium secondary battery, and more particularly, to a pouch-type
lithium secondary battery in which a sealing portion spaced apart from a side portion of a pouch is formed to
form a curvature on a side surface thereof. The lithium secondary battery uses a non-aqueous electrolyte due to
reactivity between lithium and moisture. The electrolyte may be a solid polymer containing a lithium salt, or
may be a liquid phase in which the lithium salt is dissociated in an organic solvent. When the lithium secondary
battery is classified according to the type of electrolyte, it may be classified into a lithium metal battery using a
liquid electrolyte, a lithium ion battery, and a lithium ion polymer battery using a polymer electrolyte. In the
case of a fully solid lithium ion polymer battery, there is no problem of leakage of an organic electrolyte, and in
the case of a gel lithium ion polymer battery containing an organic electrolyte, there may be a problem of
leakage of an organic electrolyte. However, compared with a lithium ion battery using a liquid electrolyte, the
leakage problem of the electrolyte solution in the case of a lithium ion polymer battery can be prevented in a
simpler form. For example, a lithium ion polymer cell may use a multi-layer pouch composed of a metal foil and
one or more polymer films covering the foil instead of a metal can (can) of the lithium ion cell. When the multi-
layer pouch is used, the weight of the battery may be significantly reduced as compared with when the metal can
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is used. Aluminum is generally used as a metal forming the foil in the multilayer pouch. The polymer film
forming the inner layer of the pouch film protects the metal foil from the electrolyte, and also prevents a short
circuit between the positive electrode and the negative electrode, and the electrode tabs (short). FIG. 1 is a
perspective view illustrating a state before a pouch is sealed in an example of a conventional pouch-type lithium
secondary battery, and FIG. 2 is a plan view illustrating a state in which a bottom surface of a groove of the
pouch is oriented upward in a bare cell state of the conventional pouch-type lithium secondary battery. A
conventional pouch-type lithium secondary battery includes an electrode assembly ( 30) and a pouch ( 20)
accommodating the electrode assembly. Referring to FIG. 1, a general method of forming a pouch-type lithium
secondary battery is as follows: first, a rectangular pouch film is folded at the middle thereof to form a front
surface ( 21) and a rear surface ( 22) of the pouch ( 20). The rear surface (22) is formed with a groove (23) in
which the electrode assembly (30) can be accommodated through press (press) processing or the like. A general
electrode assembly (30) is formed by winding a multilayer film in which a positive electrode (31), a separator
(33), and a negative electrode (35) are stacked in this order into a spiral shape to form a jelly roll (Jelly Roll).
When the jelly roll is wound, a separator is attached to an electrode surface or an internal electrode surface
exposed to the outside of the roll (roll) to prevent a short circuit between the positive electrode and the negative
electrode. The formed jelly roll is placed in the groove ( 23) of the pouch rear surface ( 22) and is heat-pressed
in a state in which the edge portion ( 25) is in close contact with the pouch, thereby sealing the pouch to form a
bare cell battery. Electrode tabs (37, 38) or electrode leads are formed on one side of the positive electrode (31)
and the negative electrode (35) to electrically connect the positive electrode (31) and the negative electrode (35)
of the electrode assembly (30) to the outside of the pouch. These electrode tabs (37, 38) are formed to protrude
from the jelly roll in a direction perpendicular to the direction in which the jelly roll is wound, and are drawn out
through one side of the pouch to be sealed. In order to strengthen the adhesion between the polymer film on the
inner surface of the pouch and the metal constituting the electrode tabs ( 37, 38) during the pouch sealing
process, a specific component may be contained on the surface of the polymer film, or the electrode tabs ( 37,
38) before sealing may further include an insulating tape ( 39) for preventing a short circuit between the pouches
(20). The bare cell formed by the pouch sealing is attached to a component or structure such as a protection
circuit module (PCM) or a position temperature coefficient (PTC) (not shown) to form a core pack (core pack).
Then, when the core pack is incorporated in the hard case and coupled to the hard case, a completed hard pack
battery is formed. The hard case may be formed using polypropylene resin or the like without a separate circuit
or conductor part inside the hard case, but a separate auxiliary circuit or conductor part may be provided inside
the hard case according to characteristics of a device in which the battery is used. Referring to FIGS. 1 and 2, an
edge portion is formed around the pouch ( 20) in which the front surface ( 21) and the rear surface ( 22)
including the groove ( 23) are in close contact with each other, like a flange. In particular, the edge portions of
the two opposite sides other than the side through which the electrode tabs (37, 38) pass are folded toward the
side where the groove (23) in which the electrode assembly is embedded is formed while forming the core pack
state in the bare cell. Meanwhile, it is assumed that the direction in which the electrode tabs (37, 38) of the
pouch-type lithium secondary battery are pulled out is the "upper" direction. After the electrode assembly ( 30)
is accommodated in the pouch rear surface ( 22) including the groove ( 23), thermal fusion is performed along
the edge ( 25) of the groove ( 23), and in particular, the edge portions of the opposite two sides other than the
side through which the electrode tabs ( 37, 38) pass form the sealing portions ( 27) on both sides of the groove (
23) due to the thermal fusion. The sealing parts ( 27) formed at both sides of the groove ( 23) are folded in the
direction in which the groove ( 23) is formed to cover both sides of the pouch bare cell. Here, the sealing parts (
27) formed in the opposite side directions of the pouch bare cell are formed to contact the groove ( 23) of the
pouch rear surface ( 22) or to be spaced apart from the end of the groove ( 23) by about 0.1 mm. Since there is
little space between the sealing part ( 27) and the end portion of the groove ( 23), the edge of the sealing part,
which is hardened while the boundary of the sealing part forms a bent part, is folded when the sealing part ( 27)
is folded to both sides of the pouch bare cell, is formed in an angled shape. In particular, CPP (Casted
Polypropylene) melted in the fusion process and pushed out toward the groove (23) is stacked to form a seam in
a line shape at the boundary between the groove (23) and the sealing portion, making the boundary when bent,
and embossing the angled portion of the bent portion in the pouch outer shape. When the pouch bare cell having
the corner shape with the side surface angled as described above is formed as a core cell and then assembled to
the hard case, a scratch phenomenon may occur. In addition, recently, the structure of portable electronic
devices has been in a round shape according to the needs of a user, but pouch batteries having a shape in which
side edges are angled have a problem in that it is difficult to apply the pouch batteries to round-shaped battery
packs. The present invention has been made in an effort to solve the above-described problems, and an object of
the present invention is to provide a pouch-type lithium secondary battery in which sealing parts spaced apart
from an end of an electrode assembly accommodation part are formed at both sides of a pouch, thereby forming
a curvature at a side surface.
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In accordance with an aspect of the present invention, there is provided a pouch-type lithium secondary battery
including: an electrode assembly including a 1st electrode plate to which a 1st electrode tab is attached, a 2nd
electrode plate to which a 2nd electrode tab is attached, and a separator disposed between the 1st electrode plate
and the 2nd electrode plate; and a pouch including a front surface and a rear surface having an electrode
assembly accommodation portion, wherein each of wing portions of the pouch extending from opposite side
portions of the electrode assembly accommodation portion, from which the electrode tab is not drawn, includes
a sealing portion bonded by fusion between the front surface and the rear surface of the pouch, and a non-
sealing portion formed between the sealing portion and an end of the electrode assembly accommodation
portion. Each of the non-sealing portions may have a width of 0.5 to 1.5 mm. The non-sealing portion may
include a bent line of the wing portion folded to cover both side surfaces of the electrode assembly
accommodating portion. When the wing portion is folded in a direction in which the electrode assembly
accommodating portion is formed, a bending line of the wing portion may be formed in a non-sealing portion of
the rear surface of the pouch. When the wing portion is folded in a direction opposite to a direction in which the
electrode assembly accommodating portion is formed, the bent line of the wing portion may be formed in a non-
sealing portion of the front surface of the pouch. The wing portion may be folded through the bending line to
form a round side surface. Hereinafter, the present invention will be described in more detail with reference to
the accompanying drawings. FIG. 3 is a perspective view illustrating a state before a pouch of a pouch-type
lithium secondary battery according to an embodiment of the present invention is sealed, and FIG. 4 is a plan
view illustrating a state in which a bottom surface of a groove of a pouch film is oriented upward in a bare cell
state of the pouch-type lithium secondary battery according to an embodiment of the present invention.
Referring to FIG. 3, the pouch-type lithium secondary battery according to an embodiment of the present
invention includes an electrode assembly ( 130) and a pouch ( 120) accommodating the electrode assembly (
130). The electrode assembly (130) is any one of the positive electrode active material and the negative
electrode active material, for example, the positive electrode active material is coated 1 electrode plate (131), the
other of the positive electrode active material and the negative electrode active material, for example, the
negative electrode active material is coated 2 electrode plate (135), 1 electrode plate (131) and 2 electrode plate
(135) It is located between the 1 electrode plate (131) and the 2 electrode plate (135) It is made of a separator
(133) that prevents the short circuit (short) of the 1st electrode plate (131) and the 2nd electrode plate (135) and
allows only the movement of lithium ions. In addition, the 1st electrode plate (131) is generally made of
aluminum (Al), and the 1st electrode tab (137) protruding a certain length and acting as a positive electrode tab
is bonded. The 2nd electrode plate (135) is generally made of nickel (Ni) material, and the 2nd electrode tab
(138) protruding a certain length and acting as a negative electrode tab is bonded, but the material is not limited
in the present invention. In addition, the battery pack may further include an insulating tape ( 139) for
preventing a short circuit between the 1st electrode tab ( 137) and the 2nd electrode tab ( 138) and the pouch (
120). In addition, the 1st electrode tab ( 137) and the 2nd electrode tab ( 138) are drawn out to the outside
through one side surface of the pouch ( 120), and the 1st electrode tab ( 137) and the 2nd electrode tab ( 138) are
electrically connected to a protection circuit module (not shown). In addition, upper and lower insulating plates
(not shown) may be further attached to upper and lower portions of the electrode assembly ( 130) to prevent the
electrode assembly ( 131) from contacting the pouch ( 120). In addition, chalcogenide compounds are used as
the positive electrode active material, for example, LiCoO2, LiMn204, LiNiO2, LiNi1-XCoXO02(0(x(1),
LiMnO2 0 OJ complex metal oxides are used. The negative active material may include a carbon (C)-based
material, Si, Sn, tin oxide, a tin alloy composite, a transition metal oxide, a lithium metal nitride, or a lithium
metal oxide (e.g., tin oxide). In addition, in general, the positive electrode plate is made of aluminum (Al), the
negative electrode plate is made of copper (Cu), and the separator is made of polyethylene (PE) or
polypropylene (PP), but the present invention is not limited thereto. Meanwhile, in the present invention, it is
assumed that the direction in which the 1st electrode tab ( 137) and the 2nd electrode tab ( 138) of the pouch-
type lithium secondary battery are extracted is the "upper" direction. The pouch ( 120) is folded at the middle of
the pouch film to form a front surface ( 121) and a rear surface ( 122) coupled to the front surface ( 121). The
rear surface (122) is formed with a groove (123) in which the electrode assembly (130) can be accommodated
through press (press) processing or the like. The pouch 120 includes a core formed of a metal material (e.g.,
aluminum (Al), a heat fusion layer formed on an upper surface of the core, and an insulating layer formed on a
lower surface of the core. The heat fusion layer may function as an adhesive layer using a modified
polypropylene (CPP), which is a polymer resin, for example, cast polypropylene (CPP), and the insulating film
may be formed of a resin material such as nylon or polyethylene terephthalate (PET), but the structure and
material of the pouch 120 are not limited thereto. The electrode assembly ( 130) having the above-described
structure is wound in one direction in a state in which the 1st electrode plate ( 131), the separator ( 133), and the
2nd electrode plate ( 135) are disposed. The electrode assembly ( 130) wound in a jelly roll shape is mounted on
the rear surface ( 122) of the pouch ( 120) provided with the groove ( 123). At this time, the end of the 1st
electrode tab (137) and the 2nd electrode tab (138) taken out from each electrode plate (131) (135) of the
electrode assembly (130) is exposed to the outside of the sealed pouch (120). The exposed first and second
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electrode tabs 137 and 138 are electrically connected to a protection circuit board (not shown) installed for
safety of the battery (not shown). After the electrode assembly ( 130) is mounted, thermal fusion is performed
along the edge ( 125) of the groove ( 123) of the pouch rear surface ( 122), and the pouch front surface ( 121)
and the rear surface ( 122) are coupled to each other to be sealed, thereby forming a bare cell. The bare cell
formed by the pouch sealing is attached to a component or structure such as a protection circuit module (PCM)
or a position temperature coefficient (PTC) (not shown) to form a core pack (core pack). Referring to FIG. 4, an
edge portion ( 125) is formed around the pouch ( 120) in which the front surface ( 121) and the rear surface (
122) including the groove ( 123) are in close contact with each other, like a flange. In particular, edge portions
of two opposite sides (except for the side through which the electrode tabs 137 and 138 pass) are folded while
forming a core pack state in the bare cell. After the electrode assembly ( 130) is accommodated in the pouch rear
surface ( 122) including the groove ( 123), heat fusion is performed along the edge ( 125) of the groove ( 123),
and particularly, edge portions of two opposite sides other than the side through which the electrode tabs ( 137,
138) pass, that is, wing portions ( 127) of the pouch located at both sides of the groove ( 123), have a sealing
portion ( 127 a) which is separated from the end of the groove ( 123) at a predetermined interval and fused, and
an unsealed portion ( 127 b) between the sealing portion ( 127 a) and the end of the groove ( 123). The wing
portion ( 127) is folded in a direction in which the groove ( 123) is formed through the bending line formed in
the non-sealing portion ( 127 b) to cover both side surfaces of the pouch bare cell. When the wing portion ( 127)
is folded in the direction in which the groove ( 123) is formed, the bending line is formed in the non-sealing
portion ( 127 b) of the pouch rear surface ( 122). Of course, the wing portion ( 127) may be folded in a direction
opposite to the direction in which the groove ( 123) is formed. In this case, the bending line is formed on the
non-sealing portion ( 127 b) of the front surface ( 121) of the pouch. Here, the sealing part ( 127 a) is formed to
be spaced apart from the end of the groove ( 123) of the rear surface of the pouch by 0.5 to 1.5 mm, and a
portion having a spaced width becomes the non-sealing part ( 127 b). The pouch bare cell having the sealing
part ( 127 a) and the non-sealing part ( 127 b) formed at both sides of the groove ( 123) is subjected to an
electrolyte injection process, an initial charging and discharging process, and a degassing process. The unsealed
portion ( 127 b) of the pouch bare cell, which has been performed up to the degassing process, may be deformed
without maintaining the shape. This will be shown in FIG. 5. FIG. 5 is a view illustrating an unsealed portion
deformed by performing a degassing process on the pouch bare cell of FIG. 4 as viewed in a direction opposite
to a direction in which the electrode tab is pulled out, and FIG. 6 is a view illustrating that sealing portions
located at both sides of the pouch bare cell of FIG. 5 are folded in a direction in which the groove is formed. As
shown in FIG. 5, the wing portions ( 127) located at both sides of the pouch bare cell include a sealing portion (
127 a), and an unsealed portion ( 127 b) between the end of the groove ( 123) of the pouch film and the sealing
portion ( 127 a). The electrolyte is injected into the electrode assembly of the pouch bare cell through the
unsealed open section of the wing portion ( 127). When the open section is sealed by fusion, and the electrode
assembly is impregnated with the electrolyte, initial charging and discharging are performed on the pouch bare
cell. Then, the gas generated by the charging and discharging is filled in the spare space formed to extend to the
wing portion. Then, vacuum compression is performed to remove the gas filled in the pouch bare cell. Then, the
inside is sealed through the final fusion and the extended portion of the wing is removed. In this process, the
non-sealing portion ( 127 b) of the wing portion ( 127) is more flexible than the sealing portion ( 127 a), and
thus may be easily deformed and closely adhered to the electrode assembly. The deformed non-sealing portion (
127 b) is formed as a bent portion having a bent line when the wing portion ( 127) is folded in the direction in
which the groove ( 123) is formed or in the opposite direction. Through the bent portion, the wing portion 127
of the pouch bare cell is naturally folded while having a curvature as shown in FIG. 6(a). As described above,
since the pouch bare cell of the present invention has the sealing portions spaced apart from the both side ends
of the pouch rear groove for accommodating the electrode assembly by a larger distance than the conventional
pouch bare cell, the pouch bare cell has the unsealed portion having a larger space margin between the sealing
portions of the both side portions of the pouch bare cell and the end portions of the groove. Even if the CPP
(cast polypropylene) is pushed toward the groove and cured during the fusion process of the front surface and
the rear surface of the pouch, the uncured portion may remain uncured due to a large spatial margin. The wing
portions located at both sides of the pouch bare cell are naturally folded to both sides of the pouch bare cell
through the bending line formed in the unsealed portion to form a curvature. Furthermore, the bent portion is
formed by the sealing portion formed on the both sides of the pouch bare cell and the sealing portion between
the end portion of the groove is deformed in the degassing (degassing) process, the wing portion located on the
both sides of the pouch bare cell through this bent portion is formed curvature while folding more naturally.

As described above, the pouch-type lithium secondary battery according to the embodiment of the present
invention forms the unsealed portion having a larger space margin by separating the sealing portions formed at
both sides of the pouch from the end of the electrode assembly at a larger interval outward as compared with the
conventional pouch-type lithium secondary battery. Such a non-sealing portion is deformed through a degassing
process to be formed as a bent portion, the wing portion formed on both sides of the pouch is naturally folded
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through the bent portion having a large spatial margin, thereby forming a battery having a round side surface
(B). Accordingly, the pouch-type lithium secondary battery of the present invention may be applied to a latest
electronic device having a round shape. As described above, the present invention is not limited to the above-
described specific preferred embodiments, and it is apparent that those skilled in the art to which the present
invention pertains can make various modifications without departing from the gist of the present invention
claimed in the claims, and such modifications are within the scope of the claims.

Ningde Amperex Tech. Exhibit No. 2014

Zhuhai CosMX Battery Co. Ltd. v. Ningde Amperex Tech.
IPR2026-00408, U.S. Patent No. 11,699,808

Page 5 of 14



S2E3 10-0670438
(197553 H(KR)
(12) & E—fﬂ% (B1)
(51) ., Int. ClL (45) T4 =} 2007d301€¥16¢
HOIM 2/10 (2006.01) (11) s5¥Hs 10-0670438
HOIM 2/02(2006.01) (24) T=FL=k 2007301€10¢
21 =995 10-2005-0115042 (65) FNHE
(22) 99 20051114929 (43) FANL =}
AR T =} 2005911€929¢
(73) 534X} Aol ~tjofo] 2] 5]}
A7 FhA GE5T Als 575
(72) 2 =} nEd
A7) BAA 7155 FAE 428-5
ol g =
A7) &N 7155 FAIE 428-5
(74) g ARkt
747
A AL ouk) Rk
A AL ¢ F 6
(54) }5-X3 ZF oA A
(57) «.oF
ot o ule-x] o] F o AI2YA L5 EHorRy o)Ay AYRE PAToan o TES AL &
A= I9-F 2l F o)A ARl ek Aotk
Hodtdo w2 u-9-X8 gl F o)Ak AA= Al 1 A= o] K2 A 1 AIw A 2 AT o] Koy A 2 AFSw 2 A
71 Al 1 AFH L A 2 S Alold] X8k A olHE Folete A= 29HAl 2 AW A5 2914 855 7
A THOZ o]FoZ] F-X| & FH|3te] o] R X, V] AT o] JAEH A & -9 FS5FA AFTHE=
NG 24242 A7) 3929 Ayt o] gaho ol A AP, A7) AERe AV A5 291 88 2
Abolel]l EAE | AYRE L3S E o7 Fr}.
s
T4

SEACR D

— 1 —
Ningde Amperex Tech. Exhibit No. 2014
Zhuhai CosMX Battery Co. Ltd. v. Ningde Amperex Tech.
IPR2026-00408, U.S. Patent No. 11,699,808
Page 6 of 14



53] 10-0670438

Plo

Apolel §)

)

his

AN AL ASE YA 2 A=

T 1L

A 2

a
N
!

1
o

A= olelE ul st

L
T

|

ok Aol glo1A,

Foll Sloj A,

Foll 9ho1 A,

Foll 9lo1 A,

[e}

o,
5.

7] AR 272 0.5 WA 1.5mme] FO.2 9]
°.

AT% 2.
Al 1
7% 3.
A1
AT 4.
A 3

Y
=)

o o

ol

3

o~
M
nr o
T
~

R
<0 8o
_ —
N D
o of
GCY
= -
N e
=0 W

Page 7 of 14

Ningde Amperex Tech. Exhibit No. 2014

Zhuhai CosMX Battery Co. Ltd. v. Ningde Amperex Tech.
IPR2026-00408, U.S. Patent No. 11,699,808

Foll 9lo1 A,

[e}

AT 5.
A 3%
AT 6.
A A



S5 573] 10-0670438

Y
FEE S k.

A AL 5 9l

GEU AT AT Aol FEAL ST AuTh 449 FAZ A Y 5 Ak BhET S AN £DL
o] Fi HEOE B AFuFo] o Rk ASA Y UF S o] T BeWuhe AAARIH F5 LA WE P of
29, FF9 53, 2232 AF WS Aele] wekshor) & WA g

1e A 2] Aol A 319317 D25 7] ) AbelE el ApA ol 3L,
51978 2% ol 3 WA o) Wlo] A AelolA g2\ e] Fof Are] ARFos

%18 Faste] H9AF 2F o2 449 YA G e Anw, 24, AP AN FAE WPl v
$31(2009] AWED) B FAEDE o] ). FUEVoNE ol Z(press)71F 5& Fal 43 A G0 #85 + 9
= 230 YA AT

) A% 2RAG0E FHGD, AN E GBI, 35359 22 45 U oz NHste] Ay 2
Uelly RoIDE FA AT}, A2 B AF AT o) FFh 37 92 4] 98 ol)e] 992 Selus 499 5
& U ASHeE A Aol El 7k Szl ek, Y A B A T2 F@)l FoIA 3 IR (25)F
AR A ee) A b 74tate] sh3A] W2 A ste] Wlo] A AXE PP @k

A5 29AGE0) FFEDT SFEHS A 2ot 71402 A5 A FFGD % 3@ D Sl A
5 W37, 38) B AT PEst A olF A W37, 398 Ae o] AASE WP} FAYFow A FolA
SEHES getn, Ao AYHE W Fihstel ATt

5h-2 0 el A oA WRe] Felm et A5 W37, 38)S ol FE FE Atolol A A 5] A Felvie
Ewlol 574 RS FRAZL, 0¥ A AT W37, 38)0] H9H(20) Aole] Beke wA] 98 e ¥l %(39)
& o Pu1E S ook

9}9-%] Do) o] Fo]x] A H Ho] A(bare cel)oll TA A &2 B35 32 B E(PCM:protecting circuit moudule)®]
1 PTC(positve temperature coefficient) &2 F-&% 52 F 1A 7 2= o] o] H(core pack)e] ATt

931, 510 WE = Aol so) o] AFAE S HE A A7k FYHLE HE Aol st T S Mo
gz mAAY glo] F¢ T2 A £ 58 ol §akel YA & gork, AA7} ALEHE 71719 A n e A
o 2= 3ol WS B3| 2 Ve BAARE 7HAE 97t Ak

19 %28 FASY, AURDH 29 et U] WAE FA(20)0] ) ZRAAY A
7} WA 53], A3 WE7,38)0] BEaE W 9o viERE F we] sbgae) R o] Ao 3o] W HE WA
WA A R AT 2YA WAEE B2 B Ho g ko] o Fojxitt,

— 3 —
Ningde Amperex Tech. Exhibit No. 2014
Zhuhai CosMX Battery Co. Ltd. v. Ningde Amperex Tech.
IPR2026-00408, U.S. Patent No. 11,699,808
Page 8 of 14



j— B! ~ 3 (AN O# —_ - o
0 M aw A Mam & oy ™ R T MW =T g o W R ~ H Hw“ %o
g DTN W H R R N 22 - B R B U T % o &+
2 CamET oo X fir = O o ow = W
Q _ o MR o X W — <O W r M o _ B o} ) i
© SFm o H I BT T I e A = 3 W % ol =
8 Ko~ AT ~ e IR 70 0 i S
| E T L L T X ¥ o w g © % o) = 3
= maﬁmﬂwﬂawﬂﬂquﬂ s = HTMl e ® B oF Hr % =
- o R e E W i N T 5T o COC) gl nr ®
T oo T R - Y W= oA = o — < o
wr FATA LN F Jomor ) oo x0T o F X
W %%ﬂ%uﬂﬂ@% e o We KT " o fe i =0 s w2
o )i(mqm.i(nﬂaa 8 - __aoaﬂ X o TR o o = T E i
s SgRge®EE mt iy TTRNE oo T T
=% o 9 - Elre T %o w ° Y ~ a
D TaMaxMeN =g X 2 ERT u N T, %
o Tnaledbr T=. 2% TEROE T 5% 5 eE 3
X %0 o ,m_u,mﬁw. S — T U XLMﬁﬂﬁﬁ o X of (= mﬂMﬂ Z
N o 2o A o = 3o — T 8 = = B =
E N o = wTw.f.nﬁod,ﬁ = ) R . ]_teTz;M - mw o W = S
T B2 2% ks QR e S o TR N A
w w%@%gﬁmﬂ W o B4 t%ﬂ%% H N it G HM X
2 S PFPETg OB m R oy A i v o P om nr
P WY o g aZiw LEd B %o T L Pox N Yo omx ow
oSt STEE s BT, = " ® R Ok A 2 » B A2 W
= %Mm&%%%% T 3 ol T 2y oF o Ty e SR e
el ﬂrwro_uuf.mﬁo " 5 ol o X o= AR . ° 0 — <0 oTﬂ il
10 1ur%ao\7/ﬂu; B L% H%o == M ~ m M ° o ® 3
o EL7\)1:_21F@IE TR O ‘mulzﬁ TW K % -~ o w = () —
T dog TN g™ ™ T mo oy B <0 W o = o Cc o
N - < ~ - A= T < =
o B IEBEE LT gL = TamwEd = @ X =
A i TR 5 tlTer BT ¥oor %2 e ®T 0w
j BN B° = oN= - ® . ol <
D SkToe2iT ZME =T TREER 4 p o2 2w B OE5OE
el = | - X o i 0 <N o i o fei 1 !
s T LRIofT wmox = © T T R Lo W ) op z WX o
o Wm0 Einlﬁ o9 D ol o i ° 5 oo 7 5 .
e z,_u}u Tdr.ﬂo,nllqe GO ™ ﬂﬂﬁ L.?aﬂ 0| o X0 Py oy o ﬂHEH
G T ERo ™ dxg <5 7 B N B o p
= Tagfszls "xEF S Mlﬁﬂﬂ o % T4 BT Mﬂ =
T X o T 3n — O _ 3 US| | A R T —~ o[- 1o S
BN g B ) = = o T A A e A T o X i 3
MT g PrrE o« o e TR E E = dodo = W WX =
WL Wy R bl b g ™ o %0 N N 2o s i i b or <
o o o i " Xz ~ X e B e o B s
T SRiTE uTT Gl T WK P - — = = w5 W
= @ﬁwﬂa%ﬁﬂ A i G By omE BN w G
o S — o 8 o 780 X ~ J B - = nr o Iy T 3 . °
®OHTET O P Vo N gT I s Mot ML 2 TEE
— ! - = | = ; = T R 2
v o wePauisC TTT o s Pl Ee® o ® ME A )
r FREwRL g M TR % T & b LT S G T R
° go® L egxVE oMW o m_nraf TOET B w "y e ¥ om TTg @
i TERATR oo BT W L A —mo  —m = o WX oo )
WX E oy Rl oy P = o RNV ) N NN N o oy B
) 0N e 5 = o e o b N o mo o T o <
FEINSTWY N o W W Ny o Ny RBoewE R Mooy gl
puel 1r il - & A — < — <y~ L.a,LﬁJﬁ o e _ . ~H 0 0 Jaril
ToH "l _— R . X 0 Wl AU X T T _— 3 X e
- I e 0 o R X0 = nr - s N T ~ o ~ B = )
X omHRrT Py ®mEN o O R O o w s = oz @ FIa
T oy ET F¥w o dgd g ToHw . W oW TR TR T W T
B AP wE o s =4F 4 Pgo FEEL="9 T =T P W WY =
R T L oy = > 2o nEe P LN s 03 oy Tl o
m QT SNt P Fado™ @ g v % mw T4 m owm oHF oo
oA IR RENGR T RR ) A i R T G S LA I~ R - R U S A R CR B

Y

H(135), Al 1 A=3(131) L A 2453
Page 9 of 14

A 153131, F=

L
=

4

Ningde Amperex Tech. Exhibit No. 2014
Zhuhai CosMX Battery Co. Ltd. v. Ningde Amperex Tech.

A 2
IPR2026-00408, U.S. Patent No. 11,699,808

}o] o] ol 2T},

4]

)
=
=

A (130)

A](120)

H

%l



S5 573] 10-0670438

(135) Atelell f1x18te] Al 1 A= (13D Al 2 A=3(135)] @ (short)& WA 8kl 2§ o] &€ o] 51 73k &t
= Al el B (133) 2 o] Foj Xt} 3 Al 1853 (13D ell= duba o2 4R um(AD) QA= o] Fo| A, A o]
=50 T Hor AEsh= Al 1 A5137) 0] Aol ok Al 2 A=53(135)0 = It oz YN AR o]
FolAH, 4 Aol 250l &5 HeE AEsh= Al 2 A H(138)0] AFE o] glo, & oA 9o A FA
b A& obnh gk Al 1 A5 H(137) B Al 2 A5 H(138)3 3-9-2(120)9] Ate] o] wheh-& w]5t7] 98 A9 H)
°|Z(139)F Tl RS = vk R A7) Al 1 A= (137 2 Al 2 A5 5 (138)2 3-9-21(120)9] o= A5
Ealo] R &Y, o] Al 1 A H(137) L A 2 AT ¥ (138)2 H3E 32 REMEANIY A7|8og o4
"k &l A5 2HA130)9] skl A= 2HAQ3D7F 3-9-2(120)9 A 38k A& A 817] 9130 &-3h5-
Ao FH ol EME=ADZ Y F-ad 5 Sl

5

w3, 5 e d 2= Zavol =(chalcogenide) 3F9E o] ARS-E AL glon, 21 o] 2 LiCoO,, LiMn,0,, LiNiO,,

LiNi;_y Coy0,(0<x<1), LiMnO, 59| 5% 3% st&50] AHgH L ek &5 222 d2OAE 54, Si, Sn, ©

SAbel =, | 3hg E3F Al (composite tin alloys), d o] 4 4tshE, 2l & UolEgol= & g F & AH8E 59

AREE L QlTh R, ANbA o7 = ASEe T vEAD AE, 5 A58 72(Cu) AE S AHESH, Al gl o E
H g

= Ak o2 Felo| dA(PE) B Y ZRAAPP)S A, 14 91e] A2 s AL opr,

s

g, & el M = oY 2E ol A Al 1 A= ®(137) B Al 2 A= H(138)0] EH = WIS R UEe

T-2(120) 352 9he] F3be] A o] AuA2D3, AH2D) 3 29+ = $9(122)8 ol &tk 3 (122)9 = =
o2 (press)7h 54 B3l A5 2AA130)7F #8495 = F(123)0] Y4 Hh

o7 A%}, 4

= g A3}, 4ol
2e] FAQl Wy &

o-21(120)= 2 Aol &FruADH e S5 = o]
[e]

o fo
oy
T
2
oy
=2
ol
oX
)

shEH Aol A E Aduto g2 o] FojXth dgF=e 234, oAt CPP(Casted Poly
propylene)E AFE3le] H&F o2 2831, A9 YA E(nylon)o| L Z2ldd A e o] E(PET) Y} 22 4=
A7 A A& F o), of7|A g--2(12009] T2 2 AEE TH = A2 oy}

A7} e F2E A E A 2813002 Al 1 AS3(131), AH e 0] E(133), Al 2 A=3(135)0] ui =] AE]ol
A dpgko 2 HARA o). Al EUelly RolDF o2 A A5 2HA(130)+ &(123)0] vpzld 34-9-%](120)] $-4
(122)°l] 7z}

ol W, A5 2AA1309] 7 FH(13DU35) = A& A 1 AFAA3D T A 2 AFH(138)9] @ 2y
T9-2(120)9] %2 e @k wFE A 1R A 2 AFWA37, 138) AX 9] AL gete] AAH e BE
(W E=ANI d7 o r FEE 7 dn.

I

|

= 2 A130)7F A28 el =, A FRU(122)9) F(123)9] PR (125)F Wt Ag7o] o] 7ol 395
AW(12D)3} FH(122)0] A5 o] WFo] o] Foi] o] 4e] Fwrh,

9}-$-2] W o] o] Fo]x] A H Hlo] A(bare cel)dl] EAIHA] && B3F 32 EE(PCM:protecting circuit moudule)©]
1} PTC(positve temperature coefficient) 2 ¥&% &2 FZ2A|7F 2= o] Fo] H(core pack)e] I H T},

%48 Fzshd, AW2DT B(129)e ek TH122)0] WA 39312009 F1e] TAAAY 7pgarel
(125)7h §A AT 58, 45 (137, 138)e] BEeh= ¥l o]o] vpFR= F we] AgAbe] 222 wo] Ao 4] zo] 2
FeE G A A RS Qe Abgel ol Fol k.

+(123)& E3she g9-2] $H(122)0] A= =HA(130)7F 788 vh5oll, F(123)9] 7HEAe](125)F whet d§Z o]
AL, 58], A= (137, 138)0] #Esh= W 9] o iR = 5 ¥ 7Pgaty] i S, 5(123)9 ¢S5l A G
-2 o] EIRR(127)= F(123)0] BT o2 dANAS 7HA L o] AH o] §2d A H(127a)9, A - 5-(127a)%
+(123)9] 5 Alelel A EH-(127b)F ZEeth G7lR(127) nA "R F-(127b)ell B H = daels T3 &(123)
ol g WFor A vg-A wojde] FSHES AWM oA EANF-(127)7F F(123)°] A4 WFem HE A4
G-, A2 92 F(122)9] A PR (127b)ol @A =8, EAF-(127)= F(123)0] € kel Wy =

— 5 —
Ningde Amperex Tech. Exhibit No. 2014
Zhuhai CosMX Battery Co. Ltd. v. Ningde Amperex Tech.

IPR2026-00408, U.S. Patent No. 11,699,808
Page 10 of 14



g =t o] A9, bl 2 oA Au(12D)9] mAE Y R(127b)0l et ol 71, A-F(127a)=
L.5mm o] A ¥ o] P45 iL, o] A F& 2= Fdo] nAYH(127b)7)

A F(123)¢] F54-ol 49 AP H(127a)2 Pl A -EF-(127b) 5 2k 3h-9-A) wjofdell Hajo =9 24, 27] 5
4, Y707 (Degassing) &7g o] AA1dth. o] FA Y7 &4 7kA] DA 9p5-2] wjoj o] n AP 5-(127b)= 9
e frAehA Feta g o= ok o= = 55 F8f vERd Aot

j&
o
I
v
=
g
=
[N}
J
:
>,
=
[\\]
ﬂ
=
2
A
o
2
Lo
o
=
[N}
&
mi
av)

I A - F(127a) Abelell md " F-(127b

sh9-7] ol el AF 2P A= dARU2D AP HA e AP Bal Asol FYHLh AP $33h
of Aaieka A5 YA o] As|oo] FH M, 353 wof o] ¥

E I ]dﬁ‘r a9, SHdel oa HAaE
P27k ol A% GAT of 3ol A Bk of F, A wol Aol AH7 B Ak AFFI] AAH
a8 HF 525 i WS Eeska dolel A g SRS A o] ¥ Xéoﬂ/‘i, SR (127) 9] m A=
(127b)= ABF-(127) Bt} FAsk7] vzl A tﬂﬁﬂ&]‘ﬁ A5 ZHAZ o R Uad 5= Q). o] g/ Wy e n Ay
(127b)= E/NF-(127)7F F(123)0] FA4 8 W S 2 iapde= v daels i dah2 g4 2]
1+ Z S

g C A% A o
@ ATE Ba) 354 wol A9 WAR(2DE, ® 6o EAE vsh o], el AgA FE& AHARA H8l7) Hek.

D19 el & W) A ol E Tahel S0 A ol et 43 SHAR 8] A1 A 1§ 95
2HoEE o & A o A8 AYHE 2] tiol, 5h§-H] wlo] Ao FE57-o YR} Fo| LuF-she] Abolof 1]
T ol e AR 2th ol § v YR 9h9A o) Av FHe] §3350l 4] CPP(casted
polyproplene)7t £%0.2 Weluhe} Aot HHets 2 F144 ol 2 Q18] FohuA i QAR Rl d2 5 k. ol
W AY T FYE AT Bl h3A] o) o] I Yo 2y

o
do
ol
rir
v
)
e
NS
%
o
=)
2
1=
i 13

A HEEA TEE BB o], AR 97 vlolAs] ol G4 A Fol R Aolo] v Y
7} V713 (degassing) 34N WA ol GHE A0E, oled ARNS Faf 5157 o] o] FZro) AXF dAR
=99 AdzgA AsUA FEol gAY

939 &3}
A4k vhsk o], B W] AA o] e A Y U F o4 AAE Fehel 5P AF o)A Ao va) 57|
PR YHHE AYRE AF2YA RO VE MPYFOR f 2 HAO o ANA T I ol B 2
W AY R G4t olele v 49} o1 (degassing) B4% ol MAso] 432 9480 wM, b1
Zo] GAH NI 2 FAA o §2 2 ARLE Fol AALWA HPORA s Fulo) SUS e A
FHE 5 Ak ol ubeh, ¥ W o] 3 Y 2l ol AAE B2 Frhsl AN AA)V)) 488 & Ak
o1 A uish o], W W & FL e S uherA g A olo] @A ohlsh, E5] 3T 9ol A sk v
W] 88 yoldol glo] Fal wlo] Lahiz 7| ool A Babel A4 4xl Aehr FEA theFe WY A4
AR A BEolw, 2ok 2o WAL S5 AT 714 w9 el ool Bk

=R e 4

% 1e FA 9AY 2 F ol WA el A 53H7k ARH 7] A0) FehE e A Eol
%28 FA) 9AF e F ol & A9 Wl A deel A 3 ute] Fof Aol ARuGon G JElE vhehy
BrEol,
¥ 38 B oune] o AAdo] b h9F el F ol A9 A7k WREs) Aol S hehiE A4 Eel .

— 6 —
Ningde Amperex Tech. Exhibit No. 2014
Zhuhai CosMX Battery Co. Ltd. v. Ningde Amperex Tech.
IPR2026-00408, U.S. Patent No. 11,699,808
Page 11 of 14



553 10-0670438

Wb o] o AAleo] 02 o919 )

oftt

o2} 7)) wlo} A Fefol A 9 ko] Fo ARe] PR

il

20, 121: 7h%-#] 21, 121: 3H¢-X19] ™

22,122t 9h-9-x] 9] ¥ 23, 123: &

an

25, 125: 7P el i 127 &0
127a: A5 127b: v &5

130 : A= 29A)] 131: Al 1 A=
133: AlF #lol ¥ 135: Al 2 A=
137: %=+ 138: =5

139: A<l glo] =

o

]

5

Ningde Amperex Tech. Exhibit No. 2014

Zhuhai CosMX Battery Co. Ltd. v. Ningde Amperex Tech.
IPR2026-00408, U.S. Patent No. 11,699,808

Page 12 of 14



55535 10-0670438

27 — L

_8_

Ningde Amperex Tech. Exhibit No. 2014

Zhuhai CosMX Battery Co. Ltd. v. Ningde Amperex Tech.
IPR2026-00408, U.S. Patent No. 11,699,808

Page 13 of 14



553 10-0670438

127a— L

T
1
1
ol
!
|
|
1
1
|

12?{

127

]
]

i

1

1
|
e
]

]

i

]

|

0.5~1.5mm o 123

=w5
127
"
127a 127b 123 121

IV

Ningde Amperex Tech. Exhibit No. 2014

Zhuhai CosMX Battery Co. Ltd. v. Ningde Amperex Tech.
IPR2026-00408, U.S. Patent No. 11,699,808

Page 14 of 14



	KR100670438B1_Description_20260924_1350.pdf
	KR100670438B1.pdf
	문서
	서지사항
	요약
	대표도
	특허청구의 범위
	명세서
	발명의 상세한 설명
	발명의 목적
	발명이 속하는 기술 및 그 분야의 종래기술
	발명이 이루고자 하는 기술적 과제

	발명의 구성
	발명의 효과

	도면의 간단한 설명
	실시예


	도면
	도면1
	도면2
	도면3
	도면4
	도면5
	도면6





문서
서지사항 1
요약 1
대표도 1
특허청구의 범위 1
명세서 2
 발명의 상세한 설명 2
  발명의 목적 3
   발명이 속하는 기술 및 그 분야의 종래기술 3
   발명이 이루고자 하는 기술적 과제 4
  발명의 구성 4
  발명의 효과 6
 도면의 간단한 설명 6
  실시예 6
도면 7
 도면1 7
 도면2 8
 도면3 8
 도면4 9
 도면5 9
 도면6 9


