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(54) POUCH-TYPE BATTERY CELL AND BATTERY MODULE INCLUDING SAME

(57) The presentinvention relates to a pouch-shaped
battery cell and a battery module including the same, and
more particularly to a pouch-shaped battery cell including 310
a pouch case constituted by a lower case and an upper
case, an electrode assembly located in the pouch case,
the electrode assembly including a positive electrode, a
negative electrode, and a separator, the electrode as-
sembly having a pair of electrode tabs formed at one side
or opposite sides thereof, and a pair of electrode leads
connected to the pair of electrode tabs, the pair of elec-
trode leads protruding outwards from the pouch case,
wherein a thermally fused sealed portion is formed at
edges of the lower case and the upper case that face
each other, and an auxiliary terminal is in contact with
the first metal layer or the second metal layer so as to
enclose a side end of the sealed portion, and a battery
module including the same.
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Description
[Technical Field]

[0001] This application claims the benefit of priority to
Korean Patent Application No. 2022-0113970 filed on
September 8, 2022, the disclosure of which is incorpo-
rated herein by reference in its entirety.

[0002] The present invention relates to a pouch-
shaped battery cell and a battery module including the
same, and more particularly to a pouch-shaped battery
cell capable of determining in real time whether a battery
cell is defective and preventing or delaying gas venting
and a battery module including the same.

[Background Art]

[0003] With the recent development of alternative en-
ergies, spurred by the use of fossil fuels which cause air
pollution and energy depletion, demand for secondary
batteries capable of storing electrical energy has in-
creased. Secondary batteries, which are capable of be-
ing charged and discharged, are intimately used in daily
life. For example, secondary batteries are used in mobile
devices, electric vehicles, and hybrid electric vehicles.
[0004] An increase in usage and complexity of mobile
devices, as well as the development of electric vehicles,
has increased the required capacities of lithium second-
ary batteries used as energy sources of various kinds of
electronic devices inevitably used in modern society. In
order to satisfy demand of users, a plurality of battery
cells is disposed in a small-sized device, whereas a bat-
tery module including a plurality of battery cells electri-
cally connected to each other or a battery pack including
a plurality of battery modules is used in a vehicle, etc.
[0005] Meanwhile, in a pouch-shaped battery cell, a
lower case and an upper case are manufactured using
a laminate sheet including an inner resin layer, a metal
layer, and an outer resin layer, and the lower case and
the upper case are joined to each other by thermal fusion
in the state in which the lower case and the upper case
face each other.

[0006] However, the lower case and the upper case
are more susceptible to damage than a cylindrical case
or a prismatic case, and if damage occurs and the metal
layer is exposed, moisture may permeate, short circuit
may occur, or electrical insulation may be deteriorated
due to corrosion of the metal layer, which may lead tofire.
[0007] In addition, gas generated during repeated
charging and discharging processes or events is one of
the factors that threaten safety of the battery cell.

(Prior Art Document)
[0008] (PatentDocument1)KoreanPatentApplication

Publication No. 2014-0032710 (published on March 17,
2014)
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[Disclosure]
[Technical Problem]

[0009] The present invention has been made in view
of the above problems, and it is an object of the present
invention to provide a pouch-shaped battery cell capable
of determining whether the pouch-shaped battery cell is
normal and a battery module including the same.
[0010] It is another object of the present invention to
provide a pouch-shaped battery cell capable of prevent-
ing or delaying gas venting and a battery module includ-
ing the same.

[Technical Solution]

[0011] A pouch-shaped battery cell according to the
present invention to accomplish the above objects in-
cludes a pouch case (100) constituted by a lower case
(110) including a first inner resin layer (111), a first metal
layer (112), and a first outer resin layer (113) that are
sequentially stacked and an upper case (120) including
a second inner resin layer (121), a second metal layer
(122), and a second outer resin layer (123) that are se-
quentially stacked, an electrode assembly (200) located
inthe pouch case (100), the electrode assembly including
a positive electrode, a negative electrode, and a sepa-
rator, the electrode assembly having a pair of electrode
tabs formed at one side or opposite sides thereof, and a
pair of electrode leads (300) connected to the pair of elec-
trode tabs, the pair of electrode leads protruding out-
wards from the pouch case (100), wherein a thermally
fused sealed portion (130) is formed at edges of the lower
case (110)and the upper case (120) that face each other,
and an auxiliary terminal (600) is in contact with the first
metal layer (112) or the second metal layer (122) so as
to enclose a side end of the sealed portion (130).
[0012] Also, in the pouch-shaped battery cell accord-
ing to the presentinvention, the sealed portion (130) may
include awing portion (131) from which no electrode lead
(300) protrudes and a terrace portion (132) from which
the electrode lead (300) protrudes, and the auxiliary ter-
minal (600) may be provided at a part of the wing portion
(131).

[0013] Also, in the pouch-shaped battery cell accord-
ing to the presentinvention, the sealed portion (130) may
include awing portion (131) from which no electrode lead
(300) protrudes and a terrace portion (132) from which
the electrode lead (300) protrudes, and the auxiliary ter-
minal (600) may be provided at the entirety of the wing
portion (131) .

[0014] Also, in the pouch-shaped battery cell accord-
ing to the presentinvention, the sealed portion (130) may
include awing portion (131) from which no electrode lead
(300) protrudes and a terrace portion (132) from which
the electrode lead (300) protrudes, and the auxiliary ter-
minal (600) may be provided at the terrace portion (132).
[0015] Also, in the pouch-shaped battery cell accord-
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ing to the present invention, the auxiliary terminal (600)
may be made of a flat metal material that is capable of
being bent or an adhesive film containing a conductive
material.

[0016] Also, in the pouch-shaped battery cell accord-
ing to the present invention, the auxiliary terminal (600)
may be provided at aninner surface thereof with a wedge-
shaped protrusion (610).

[0017] Also, in the pouch-shaped battery cell accord-
ing to the present invention, the wedge-shaped protru-
sion (610) may come into contact with the first metal layer
(112) after penetrating the first outer resin layer (113) or
may come into contact with the second metal layer (122)
after penetrating the second outer resin layer (123).
[0018] Inaddition, the presentinvention provides a bat-
tery module including the pouch-shaped battery cell and
a measurement member (700) having one side connect-
ed to the auxiliary terminal (600) and the other side con-
nected to the positive electrode lead (310) or the negative
electrode lead (320).

[0019] Also, in the battery module according to the
present invention, the measurement member (700) may
be provided in two, one of which may be connected to
the auxiliary terminal (600) and the positive electrode
lead (310) and the other of which may be connected to
the auxiliary terminal (600) and the negative electrode
lead (320).

[0020] Also, in the battery module according to the
present invention, the measurement member (700) may
be a battery management system (BMS).

[0021] Inaddition, the presentinvention provides abat-
tery pack including the battery module.

[Advantageous Effects]

[0022] Asis apparent from the above description, in a
pouch-shaped battery cell according to the present in-
vention and a battery module including the same, an aux-
iliary terminal in contact with a metal layer of a pouch
case is mounted to a sealed portion, whereby it is pos-
sible to measure and monitor insulation resistance or in-
sulation voltage of the battery cell in real time, and there-
fore it is possible to contribute to securing the safety of
the battery cell.

[0023] Also, in the pouch-shaped battery cell accord-
ing to the present invention and the battery module in-
cluding the same, the auxiliary terminal is fixed so as to
enclose the sealed portion, whereby it is possible to pre-
vent or delay gas venting, and therefore it is possible to
extend the lifespan of the battery cell.

[Description of Drawings]
[0024]
FIG. 1 is an exploded perspective view of a pouch-

shaped battery cell provided with an auxiliary termi-
nal according to a preferred first embodiment of the
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present invention.

FIG. 2 is a perspective view of the pouch-shaped
battery cell shown in FIG. 1.

FIG. 3 is a view illustrating a process of mounting
the auxiliary terminal in the pouch-shaped battery
cell shown in FIG. 2.

FIG. 4 is a view illustrating a process of mounting an
auxiliary terminal according to a preferred second
embodiment of the present invention.

FIG.5is a view illustrating a process of mounting an
auxiliary terminal according to a preferred third em-
bodiment of the present invention.

FIG. 6 is a perspective view of a pouch-shaped bat-
tery cell according to a preferred fourth embodiment
of the present invention.

FIG. 7 is a perspective view of a pouch-shaped bat-
tery cell according to a preferred fifth embodiment
of the present invention.

FIG. 8 is a schematic view showing a battery module
according to a preferred embodiment of the present
invention.

[Best Mode]

[0025] Now, preferred embodiments of the present in-
vention will be described in detail with reference to the
accompanying drawings such that the preferred embod-
iments of the present invention can be easily implement-
ed by a person having ordinary skill in the art to which
the present invention pertains. In describing the principle
of operation of the preferred embodiments of the present
invention in detail, however, a detailed description of
known functions and configurations incorporated herein
will be omitted when the same may obscure the subject
matter of the present invention.

[0026] In addition, the same reference numbers will be
used throughout the drawings to refer to parts that per-
form similar functions or operations. In the case in which
one part is said to be connected to another part through-
out the entire specification, not only may the one part be
directly connected to the other part, but also, the one part
may be indirectly connected to the other part via a further
part. In addition, that a certain element is included does
not mean that other elements are excluded, but means
that such elements may be further included unless men-
tioned otherwise.

[0027] Hereinafter, a pouch-shaped battery cell ac-
cording to the present invention and a battery module
including the same will be described with reference to
the accompanying drawings.

[0028] FIG. 1 is an exploded perspective view of a
pouch-shaped battery cell provided with an auxiliary ter-
minal according to a preferred first embodiment of the
present invention, FIG. 2 is a perspective view of the
pouch-shaped battery cell shown in FIG. 1, and FIG. 3
is a view illustrating a process of mounting the auxiliary
terminal inthe pouch-shaped battery cell shownin FIG. 2.
[0029] As shown in FIGs. 1 to 3, the pouch-shaped
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battery cell according to the present invention includes
a pouch case 100, an electrode assembly 200, an elec-
trode lead 300, a protective tape 400, a lead film 500,
and an auxiliary terminal 600.

[0030] First, the pouch case 100 may be constituted
by alower case 110and an upper case 120, and a pocket-
shaped receiving space configured to receive the elec-
trode assembly 200 is formed in the pouch case.
[0031] The pouch case 100 is made of alaminate sheet
including an outer resin layer, a metal layer, and an inner
resin layer in order to form a receiving portion therein.
[0032] Specifically, the lower case 110 may include a
first inner resin layer 111 located at the innermost side,
a first metal layer 112 located in the middle, and a first
outer resin layer 113 located at the outermost side.
[0033] Even in the case of the upper case 120, a sec-
ond inner resin layer 121 is located at the innermost side,
a second metal layer 122 is located in the middle, and a
second outer resin layer 123 is located at the outermost
side.

[0034] Each of the first outer resin layer 113 and the
second outer resin layer 123, which are located at the
outer sides of the pouch case 100, may be made of a
heat-resistant polymer that exhibits excellent tensile
strength, resistance to moisture permeation, and resist-
ance to air transmission in orderto secure heat resistance
and chemical resistance while protecting the electrode
assembly 200. As an example, the outer resin layer may
be made of nylon or polyethylene terephthalate; howev-
er, the present invention is not limited thereto.

[0035] The metal layers, which are disposed so as to
abut the outer resin layers, i.e., the first metal layer 112
and the second metal layer 122, each of which is located
in the middle of the pouch case 100, correspond to barrier
layers configured to prevent moisture or various kinds of
gas from permeating into the battery. An aluminum thin
film, which is lightweight and easily shapeable, may be
used as a preferred material for each of the metal layers.
[0036] The first inner resin layer 111 and the second
inner resin layer 121, each of which is located at the in-
nermost side of the pouch case 100, are disposed in di-
rect contact with the electrode assembly 200, and there-
fore each of the inner resin layers must exhibit high in-
sulation properties and high resistance to an electrolytic
solution. In addition, each of the inner resin layers must
exhibit high sealability in order to hermetically seal the
pouch case from the outside, i.e., a thermally-bonded
sealed portion between the inner resin layers must exhibit
excellent thermal bonding strength.

[0037] Each of the first inner resin layer 111 and the
second inner resin layer 121 may be made of a material
selected from among a polyolefin-based resin, such as
polypropylene, polyethylene, polyethylene acrylate, or
polybutylene, a polyurethane resin, and a polyimide res-
in, which exhibit excellent chemical resistance and high
sealability. However, the present invention is not limited
thereto, and polypropylene, which exhibits excellent me-
chanical properties, such as tensile strength, rigidity, sur-

10

15

20

25

30

35

40

45

50

55

face hardness, and impact resistance, and excellent
chemical resistance, is the most preferably used.
[0038] Although the receiving space is shown as being
provided in each of the upper case 120 and the lower
case 110in FIGs. 1 and 2, itis obvious that the receiving
space is provided in any one of the upper case 120 and
the lower case 110.

[0039] Next, the electrode assembly 200 will be de-
scribed. The electrode assembly 200, which is seated in
the receiving space of the pouch case 100, may be a
jelly-roll type electrode assembly, which is configured to
have a structure in which a long sheet type negative elec-
trode and a long sheet type positive electrode are wound
in the state in which a separator is interposed therebe-
tween, a stacked type electrode assembly including unit
cells, each of which is configured to have a structure in
which a rectangular positive electrode and a rectangular
negative electrode are stacked in the state in which a
separator is interposed therebetween, a stacked and
folded type electrode assembly, which is configured to
have a structure in which unit cells are wound using a
long separation film, or a laminated and stacked type
electrode assembly, which is configured to have a struc-
ture in which unit cells are stacked in the state in which
a separator is interposed therebetween and are then at-
tached to each other; however, the present invention is
not limited thereto.

[0040] Specifically, the negative electrode is manufac-
tured by applying a slurry mixture of a negative electrode
active material and a binder to a negative electrode cur-
rent collector.

[0041] As the negative electrode active material, for
example, there may be used carbon, such as non-graph-
itizing carbon or graphite-based carbon; a metal com-
posite oxide, such as Li,Fe,05 (0<x<1), Li, WO, (0<x<1),
SnXMe1_XMe’yOZ (Me: Mn, Fe, Pb, Ge; Me’: Al, B, P, Si,
Group 1, 2, and 3 elements of the periodic table, halogen;
0<x<1; 1<y<3; 1<z<8); a lithium metal; a lithium alloy; a
silicon-based alloy; a tin-based alloy; a metal oxide, such
as SnO, SnO,, PbO, PbO,, Pb,O3, PbsO4, Sb,03,
Sb,0,4, Sb,05, GeO, GeO,, Bi,053, Bi,O4, or Bi,Og; a
conductive polymer, such as polyacetylene; a Li-Co-Ni-
based material; or a Si-based material, such as Si, SiO,
SiO,, oramixture thereof; however, the presentinvention
is not limited thereto.

[0042] The positive electrode is manufactured by ap-
plying a slurry mixture of a positive electrode active ma-
terial and a binder to a positive electrode current collector.
[0043] The positive electrode active material may be
constituted, for example, by a layered compound, such
as alithium cobalt oxide (LiCoO,) or a lithium nickel oxide
(LiNiO,), or a compound substituted with one or more
transition metals; a lithium manganese oxide represent-
ed by the chemical formula Li;,,Mn,_ O, (where x =0 to
0.33) or a lithium manganese oxide, such as LiMnOg3,
LiMn,O4, or LiMnO,; a lithium copper oxide (Li,CuO,);
a vanadium oxide, such as LiV30g, LiFe30,4, V5,05, or
Cu,V,07; a Ni-sited lithium nickel oxide represented by
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the chemical formula LiNi;_,M,O, (where M = Co, Mn,
Al, Cu, Fe, Mg, B, or Ga, and x = 0.01 to 0.3); a lithium
manganese composite oxide represented by the chem-
ical formula LiMn,_M, O, (where M = Co, Ni, Fe, Cr, Zn,
or Ta, and x = 0.01 to 0.1) or the chemical formula
Li,Mn;MOg (where M = Fe, Co, Ni, Cu, or Zn); LiMn,O,
in which a part of Li in the chemical formula is replaced
by alkaline earth metal ions; a disulfide compound; or
Fes(MoO,)s; however, the presentinvention is not limited
thereto.

[0044] Meanwhile, each of the negative electrode cur-
rent collector and the positive electrode current collector
is constituted by a portion to which the slurry including
the active material is applied and an uncoated portion to
which no slurry is applied. The uncoated portion is cut,
or a separate conductive member is connected to the
uncoated portion by ultrasonic welding, to form a pair of
electrode tabs, i.e., a positive electrode tab 210 and a
negative electrode tab 220.

[0045] A positive electrode lead 310 and a negative
electrode lead 320, which constitute a pair of electrode
leads 300, are electrically connected to the positive elec-
trode tab 210 and the negative electrode tab 220, respec-
tively, and are exposed to the outside of pouch case 100.
[0046] Here, the pair of electrode tabs and the pair of
electrode leads 300 may be electrically connected to
each other by welding, more specifically ultrasonic weld-
ing. Coupling by ultrasonic welding is performed accord-
ing to the principle by which high-frequency vibration gen-
erated by an ultrasonic wave of about 20 kHz is applied
and vibration energy is converted into thermal energy
due to friction at the interface between the electrode tab
and the electrode lead as the result of operation of ahorn
and an anvil, whereby welding is rapidly performed.
[0047] Next, the protective tape 400 will be described.
The protective tape 400 is disposed so as to enclose the
part at which the electrode tab and the electrode lead
300 overlap each other, i.e., a weld thereof.

[0048] Since the electrode tab and the electrode lead
300 are connected by welding, surfaces of the electrode
tab and the electrode lead 300 may not be smooth, which
leads to poor insulation.

[0049] Specifically, if the surface of the weld is not
smooth, when the weld and the pouch case 100 come
into contact with each other due to impact, the inner resin
layer is peeled off, whereby the metal layer is exposed,
resulting in poor insulation. Consequently, itis preferable
to enclose the weld using the protective tape 400 in order
to prevent poor insulation.

[0050] Here, the protective tape 400 may be made of
aninsulative material. As an example, the protective tape
may be made of polypropylene, polyethylene, polyester,
or polyimide. However, the present invention is not lim-
ited thereto aslong as the material is capable of enclosing
the weld and remaining insulated when in contact with
the pouch case 100.

[0051] The lead film 500, which is constituted by a first
lead film 510 and a second lead film 520, is spaced apart
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from the protective tape 400 by a predetermined dis-
tance, is located at a sealed portion 130 at which the
upper case 120 and the lower case 110, which constitute
the pouch case 100, are thermally fused, and fixes the
electrode lead 300 to the pouch case 100. Consequently,
sealing of the pouch case 100 is maintained while elec-
tricity generated by the electrode assembly 200 is pre-
vented from flowing to the pouch case 100 via the elec-
trode lead 300.

[0052] Itis preferable for the lead film 500 to be made
of a non-conductive material that does not conduct elec-
tricity well, and an insulating tape that is easily attached
to the electrode lead 300 and has a relatively small thick-
ness is generally used; however, the present invention
is not limited thereto.

[0053] Specifically, the lead film 500 may be made of
at least one material selected from the group consisting
of polyimide (PI), polypropylene (PP), polyethylene (PE),
polyethylene terephthalate (PET), polyvinyl chloride
(PVC), high density polyethylene (HDPE), and an epoxy
resin. The lead film is bonded to the inner resin layer of
the pouch case by thermal fusion using heat and pres-
sure.

[0054] Next, the auxiliary terminal 600 will be de-
scribed. The auxiliary terminal 600 according to the
present invention is located at the sealed portion 130
formed at edges of the lower case 110 and the upper
case 120 that overlap each other by thermal fusion. Spe-
cifically, the auxiliary terminal 600 is located in a longitu-
dinal direction (X-axis direction) of a wing portion 131 of
the sealed portion 130, from which the positive electrode
lead 310 and the negative electrode lead 320 do not pro-
trude, and is shaped so as to enclose a side end thereof.
[0055] Insulation resistance and insulation voltage be-
tween the metal layer of the pouch and the cell terminal,
i.e., insulation resistance and insulation voltage of the
battery cell, are measured through the auxiliary terminal
600, and the wing portion of the sealed portion is main-
tained pressed by the auxiliary terminal, whereby it is
possible to prevent degradation of the adhesion ability
of the inner covering layers.

[0056] More specifically, the auxiliary terminal 600 is
made of a flat metal material that is capable of being bent
and being maintained in a deformed shape or an adhe-
sive film containing a conductive material. The auxiliary
terminal is located along the edge of the wing portion 131
so as to contact the first metal layer 112 or the second
metal layer 122 and to maintain the adhesive ability of
the inner covering layer.

[0057] Consequently, when the metal layer is exposed
due to cracks or the like in the pouch case 100 and short
circuit occurs due to contact between the exposed metal
layer and an electrolyte in the case or the electrode, it is
possible to detect a change in insulation resistance or
insulation voltage through a measurement member con-
nected to the auxiliary terminal 600.

[0058] Here, the material for the auxiliary terminal 600
is not particularly restricted as long as the material is a
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metal that is in contact with the metal layer to provide an
electrical path and is capable of maintaining the wing
portion of the sealed portion pressed. As an example,
aluminum or copper may be used. In the case of the
adhesive film containing the conductive material, there
is no particular restriction as long as the conductive ma-
terial is included, whereby it is possible to provide an
electrical path.

[0059] Meanwhile, as shown in FIG. 3, the auxiliary
terminal 600 is mounted after the edges of the lower case
110 and upper case 120 are thermally fused, and is wid-
ened enough toreceive the wing portion 131 ofthe sealed
portion before being mounted. Of course, after the aux-
iliary terminal 600 is brought into tight contact with a side
surface of the wing portion 131, the entirety of the outside
of the auxiliary terminal 600 is pressed so as to be fixed.
[0060] FIG. 4 is a view illustrating a process of mount-
ing an auxiliary terminal according to a preferred second
embodiment of the present invention.

[0061] A battery cell according to a second embodi-
ment is identical to the battery cell according to the first
embodiment described with reference to FIGs. 1 to 3,
except for the shape of a sealed portion, and therefore
a description of the same configuration will be omitted.
[0062] Inthe second embodiment, in the state in which
the auxiliary terminal 600 is fixed to the sealed portion,
more specifically a wing portion 131, an edge of the wing
portion 131 is folded about 180° together with the auxil-
iary terminal 600. As a result, the auxiliary terminal 600
and the wing portion 131 may be securely fixed to each
other in tight contact with each other.

[0063] FIG. 5is aview illustrating a process of mount-
ing an auxiliary terminal according to a preferred third
embodiment of the present invention.

[0064] A battery cell according to a third embodiment
is identical to the battery cell according to the first em-
bodimentdescribed with reference to FIGs. 1 to 3, except
for the shape of the auxiliary terminal, and therefore a
description of the same configuration will be omitted.
[0065] In the third embodiment, the auxiliary terminal
600 is provided at an inner surface thereof, i.e., the sur-
face that faces a first outer resin layer 113 and a second
outer resin layer 123 when the auxiliary terminal 600 is
mounted to a wing portion 131 of a sealed portion, with
a wedge-shaped protrusion 610 made of a metal. When
the wedge-shaped protrusion 610 is provided, the auxil-
iary terminal 600 may be more securely fixed to the wing
portion 131.

[0066] Inaddition,itis preferable forthe wedge-shaped
protrusion 610 located above the first outer resin layer
113 to come into contact with the first metal layer 112
after penetrating the first outer resin layer 113 or for the
wedge-shaped protrusion 610 located under the second
outerresin layer 113 to come into contact with the second
metal layer 122 after penetrating the second outer resin
layer 123.

[0067] Of course, it is more preferable for the wedge-
shaped protrusion 610 above the first outer resin layer
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113 to come into contact with the first metal layer 112
and for the wedge-shaped protrusion 610 located under
the second outer resin layer 113 to come into contact
with the second metal layer 122.

[0068] Whenthe wedge-shaped protrusion 610 comes
into contact with at least one of the first metal layer 112
and the second metal layer 122, as described above, the
function of the auxiliary terminal that provides an electri-
cal path to the metal layer may be reliably secured.
[0069] Meanwhile, it is obvious that, in the third em-
bodiment, an edge of the wing portion 131 may be folded
about 180° together with the auxiliary terminal 600 in the
state in which the auxiliary terminal 600 is fixed to the
wing portion 131, as in the second embodiment.

[0070] FIG. 6is a perspective view of a pouch-shaped
battery cell according to a preferred fourth embodiment
of the present invention.

[0071] The battery cell according to the fourth embod-
iment is identical to the battery cell according to the first
embodiment described with reference to FIGs. 1 to 3,
except for the length and mounting position of an auxiliary
terminal, and therefore a description of the same config-
uration will be omitted.

[0072] In the fourth embodiment, the auxiliary termi-
nals 600 may be mounted to only a part of a wing portion
131 of a sealed portion and may be provided in plurality
in a state of being spaced apart from each other by a
predetermined distance. At this time, it is obvious that
the auxiliary terminal 600 may be provided at an inner
surface thereof with a wedge-shaped protrusion as in the
third embodiment.

[0073] FIG. 7 is a perspective view of a pouch-shaped
battery cell according to a preferred fifth embodiment of
the present invention.

[0074] The battery cell according to the fifth embodi-
ment is identical to the battery cell according to the first
embodiment described with reference to FIGs. 1 to 3,
except for the length and mounting position of an auxiliary
terminal, and therefore a description of the same config-
uration will be omitted.

[0075] In the fifth embodiment, at least one auxiliary
terminal 600 may be mounted to a terrace portion 132
from which a positive electrode lead 310 and a negative
electrode lead 320 protrude, at which it is more difficult
to secure sealing force than at a wing portion 131, and
therefore it is possible to prevent deterioration of adhe-
sive performance of internal covering layers located at
the terrace portion 132.

[0076] FIG. 8 is a schematic view showing a battery
module according to a preferred embodiment of the
presentinvention. A battery module provided with an aux-
iliary terminal will be described with reference to FIG. 8.
[0077] In the battery module according to the present
invention, the pouch-shaped battery cell according to the
first embodiment is further provided with a measurement
member 700. Of course, it is obvious that the measure-
ment member may be connected to the battery cell ac-
cording to each of the second to fifth embodiments.
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[0078] As described above, the auxiliary terminal 600
is in contact with the metal layer of the pouch case 100
to provide an electrical path, and the auxiliary terminal
600 may be connected to the measurement member 700,
such as a battery management system (BMS), to detect
change in insulation resistance or insulation voltage,
whereby it is possible to diagnose the state of the battery
cell.

[0079] Specifically, the measurement member 700
may be connected to the auxiliary terminal 600 and any
one of the positive electrode lead 310 and the negative
electrode lead 320 to diagnose the state of the battery
cell.

[0080] As an example, when the measurement mem-
ber 700 is connected to the auxiliary terminal 600 and
the positive electrode lead 310, it is possible to check
information about insulation voltage and insulation resist-
ance between the metal layer of the pouch case and the
positive electrode, and when the measurement member
700 is connected to the auxiliary terminal 600 and the
negative electrode lead 330, it is possible to check infor-
mation about insulation voltage and insulation resistance
between the metal layer of the pouch case and the neg-
ative electrode.

[0081] Although two measurement members 700 are
shown as being respectively connected to the positive
electrode lead 310 and the negative electrode lead 320
in FIG. 8, both the positive electrode lead 310 and the
negative electrode lead 320 may be connected to one
measurement member 700.

[0082] The present invention may provide a battery
pack including the battery module as described above.

[0083] Those skilled in the art to which the present in-
vention pertains will appreciate that various applications
and modifications are possible within the category of the
present invention based on the above description.

(Description of Reference Numerals)
[0084]

100: Pouch case

110: Lower case

111: First inner resin layer 112: First metal layer
113: First outer resin layer

120: Upper case

121: Second inner resin layer 122: Second metal
layer

123: Second outer resin layer

130: Sealed portion

131: Wing portion 132: Terrace portion

200: Electrode assembly

210: Positive electrode tab 220: Negative electrode
tab

300: Electrode lead

310: Positive electrode lead 320: Negative electrode
lead

400: Protective tape
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410: First protective tape 420: Second protective
tape

500: Lead film

510: First lead film 520: Second lead film

600: Aucxiliary terminal

700: Measurement member

Claims
1. A pouch-shaped battery cell comprising:

a pouch case constituted by a lower case includ-
ing a first inner resin layer, a first metal layer,
and a first outer resin layer that are sequentially
stacked and an upper case including a second
inner resin layer, a second metal layer, and a
second outer resin layer that are sequentially
stacked;

an electrode assembly located in the pouch
case, the electrode assembly comprising a pos-
itive electrode, a negative electrode, and a sep-
arator, the electrode assembly having a pair of
electrode tabs formed at one side or opposite
sides thereof; and

a pair of electrode leads connected to the pair
of electrode tabs, the pair of electrode leads pro-
truding outwards from the pouch case, wherein
a thermally fused sealed portion is formed at
edges of the lower case and the upper case that
face each other, and

an auxiliary terminal is in contact with the first
metal layer or the second metal layer so as to
enclose a side end of the sealed portion.

2. The pouch-shaped battery cell according to claim 1,
wherein:

the sealed portion comprises a wing portion from
which no electrode lead protrudes and a terrace
portion from which the electrode lead protrudes,
and

the auxiliary terminal is provided at a part of the
wing portion.

3. The pouch-shaped battery cell according to claim 1,
wherein:

the sealed portion comprises a wing portion from
which no electrode lead protrudes and a terrace
portion from which the electrode lead protrudes,
and

the auxiliary terminal is provided at the entirety
of the wing portion.

4. The pouch-shaped battery cell according to claim 1,
wherein



10.

1.

13 EP 4 376 210 A1

the sealed portion comprises a wing portion from
which no electrode lead protrudes and a terrace
portion from which the electrode lead protrudes,
and

the auxiliary terminal is provided at the terrace
portion.

The pouch-shaped battery cell according to claim 1,
wherein the auxiliary terminal is made of a flat metal
material that is capable of being bent or an adhesive
film containing a conductive material.

The pouch-shaped battery cell according to claim 5,
wherein the auxiliary terminal is provided at an inner
surface thereof with a wedge-shaped protrusion.

The pouch-shaped battery cell according to claim 6,
wherein the wedge-shaped protrusion comes into
contact with the first metal layer after penetrating the
first outer resin layer or comes into contact with the
second metal layer after penetrating the second out-
er resin layer.

A battery module comprising:

the pouch-shaped battery cell according to any
one of claims 1 to 7; and

a measurement member having one side con-
nected to the auxiliary terminal and the other
side connected to the positive electrode lead or
the negative electrode lead.

The battery module according to claim 8, wherein
the measurement member is provided in two, one of
which is connected to the auxiliary terminal and the
positive electrode lead and the other of which is con-
nected to the auxiliary terminal and the negative
electrode lead.

The battery module according to claim 8, wherein
the measurement member is a battery management
system (BMS).

A battery pack comprising the battery module ac-
cording to claim 8.
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