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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit of Korean Patent Application No. 10-2018-0006230, filed on
January 17, 2018 in the Korean Intellectual Property Office (KIPO).

BACKGROUND

1. Field

[0002] Aspects of embodiments of the present invention relate to a secondary battery.

2. Description of the Related Art

[0003] Generally, a secondary battery is designed to be recharged, while a primary battery is not designed to be
recharged. Low-capacity secondary batteries having a single secondary battery packaged in the form of a pack are
widely used in small, portable electronic equipment, such as mobile phones and camcorders. Large-capacity secondary
batteries (e.g., secondary battery modules) having a plurality of secondary batteries assembled in the form of a module
are widely used as power sources for, as one example, driving motors of hybrid or electric cars.
[0004] Secondary batteries can be configured by housing an electrode assembly, which may be formed by arranging
a separator as an insulator between a positive electrode plate and a negative electrode plate, in a case together with
an electrolytic solution and installing a cap plate onto the case. As one example, an electrode assembly may be formed
in a jelly-roll configuration. The jelly-roll electrode assembly is configured such that a main tab (e.g., an uncoated portion
of the positive or negative plate) protrudes upwardly from the electrode assembly or from left and right sides of the
electrode assembly and a current collector is connected to the main tab (e.g., the uncoated portion).
[0005] Patent application US 2012/0164501 A1 is directed to a secondary battery comprising an electrode assembly
including first and second electrode non-coating portions welded together to form a non-coating end and a collecting
plate electrically coupled to non-coating end. Furthermore, patent application US 2013/ 0330593 discloses a secondary
battery comprising an electrode assembly including an uncoated region and a current collecting member adjacent to
the uncoated region.
[0006] The above information disclosed in this Background section is for enhancement of understanding of the back-
ground of the described technology.

SUMMARY

[0007] Example embodiments of the present invention provide a secondary battery having increased capacity by
reducing or minimizing a space occupied by a main tab (e.g., an uncoated portion) between a case and an electrode
assembly.
[0008] The above and other aspects and features of the present invention will be described in, or will be apparent
from, the following description of example embodiments. The invention is set out in the appended claims.
[0009] According to an embodiment of the present invention, a secondary battery includes: an electrode assembly
including a main tab; a current collecting member adjacent the main tab; and a sub-tab electrically connecting the main
tab to the current collecting member. The main tab is inserted between two portions of the sub-tab and welded to the
sub-tab, and the sub-tab and the main tab are bent in the same direction on the current collecting member. The sub-
tab and the main tab are bent to extend in a direction parallel to the current collecting member.
[0010] The electrode assembly includes a plurality of first and second electrode plates and separators stacked on
each other and may have a pair of long-side regions and a short-side region extending between the long-side regions.
The main tab extends from the short-side region of the electrode assembly, and the current collecting member contacts
the short-side region of the electrode assembly and has a slit through which the main tab passes.
[0011] The current collecting member includes: a first region at one side of the slit and contacting the short-side region
of the electrode assembly; a second region at another side of the slit and contacting the short-side region of the electrode
assembly; and a third region extending between the first and second regions and contacting the short-side region of the
electrode assembly.
[0012] The sub-tab includes: a first section welded to the first region of the current collecting member; a second section
welded to the second region of the current collecting member; a third section extending from the first section and welded
to one surface of the main tab; and a fourth section extending from the second section and welded to another surface
of the main tab.
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[0013] The third and fourth sections of the sub-tab are bent to extend in a direction parallel to the first region of the
current collecting member or the second region of the current collecting member.
[0014] Ends of the third and fourth sections of the sub-tab may be coplanar with an end of the main tab.
[0015] The sub-tab may further include a fifth section extending between ends of the third and fourth sections of the
sub-tab.
[0016] The sub-tab may have a greater thickness than the main tab and a smaller thickness than the current collecting
member.
[0017] The electrode assembly may include a first electrode assembly including a first main tab and a second electrode
assembly including a second main tab. The current collecting member may have a first slit through which the first main
tab passes and a second slit through which the second main tab passes. The sub-tab may include a first holding part
into which the first main tab is inserted and a second holding part into which the second main tab is inserted.
[0018] As described above, a secondary battery according to various example embodiments of the present invention
may have increased capacity by reducing or minimizing a space between a case and an electrode assembly occupied
by a main tab (e.g., an uncoated portion).
[0019] According to various example embodiments of the present invention, because the main tab, which extends
from the electrode assembly, is close to or is combined with (e.g., contacts) the case when it is bent toward a side portion
of the electrode assembly, a space within the case occupied by the main tab of the electrode assembly can be reduced
or minimized such that the size of the electrode assembly can be increased, thereby providing a secondary battery
having increased capacity.
[0020] For example, because a current collecting member, which electrically connects the electrode assembly to a
terminal part, is in close contact with the side portion of the electrode assembly, and because the main tab, which passes
through the current collecting member to be inserted into and welded to the sub-tab, is then bent to put it in close contact
with the current collecting member, a space (e.g., a dead space or dead volume) between the case and the electrode
assembly is considerably reduced, thereby providing a secondary battery having increased capacity.

BRIEF DESCRIPTION OF DRAWINGS

[0021]

FIG. 1 is a perspective view of a secondary battery according to an embodiment of the present invention;
FIGS. 2A and 2B are a longitudinal sectional view (in the xy plane) and a transverse sectional view (in the xz plane),
respectively, of the secondary battery shown in FIG. 1;
FIG. 3 is a transverse sectional view of the secondary battery shown in FIG. 1 along the xz plane according to
another embodiment of the present invention;
FIGS. 4A and 4B are a plan view and a perspective view, respectively, illustrating an electrode assembly of the
secondary battery shown in FIG. 1 according to an embodiment of the present invention;
FIGS. 5A and 5B are perspective views illustrating a connection relationship between a current collecting member
and a sub-tab in the secondary battery shown in FIG. 1 according to an embodiment of the present invention;
FIG. 6 is a perspective view illustrating a connection relationship between a cap assembly and the electrode assembly
in the secondary battery according to an embodiment of the present invention;
FIGS. 7A-7C are perspective views illustrating a manufacturing method of a secondary battery according to an
embodiment of the present invention; and
FIGS. 8A and 8B are transverse sectional views illustrating constructional relationships between an electrode as-
sembly, a current collecting member, and a sub-tab in a secondary battery according to various embodiments of
the present invention.

DETAILED DESCRIPTION

[0022] Hereinafter, example embodiments of the present invention will be described in more detail.
[0023] The present invention may be embodied in many different forms and should not be construed as being limited
to the example embodiments set forth herein. Rather, these example embodiments of the disclosure are provided so
that this disclosure will be thorough and complete.
[0024] In addition, in the accompanying drawings, sizes or thicknesses of various components may be exaggerated
for brevity and clarity. Like numbers refer to like elements throughout. As used herein, the term "and/or" includes any
and all combinations of one or more of the associated listed items. Further, the use of "may" when describing embodiments
of the present invention relates to "one or more embodiments of the present invention." In addition, it will be understood
that when an element A is referred to as being "connected to" or "coupled to" an element B, the element A can be directly
connected or coupled to the element B or an intervening element C may be present therebetween such that the element
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A and the element B are indirectly connected or coupled to each other.
[0025] The terminology used herein is for the purpose of describing particular embodiments only and is not intended
to be limiting of the disclosure. As used herein, the singular forms are intended to include the plural forms as well, unless
the context clearly indicates otherwise. It will be further understood that the terms "comprise" or "include" and variations
thereof, such as "comprising" or "including," when used in this specification, specify the presence of stated features,
numbers, steps, operations, elements, and/or components but do not preclude the presence or addition of one or more
other features, numbers, steps, operations, elements, components, and/or groups thereof. As used herein, the term
"substantially," "about," and similar terms are used as terms of approximation and not as terms of degree, and are
intended to account for the inherent variations in measured or calculated values that would be recognized by those of
ordinary skill in the art.
[0026] It will be understood that, although the terms first, second, etc. may be used herein to describe various members,
elements, regions, layers, and/or sections, these members, elements, regions, layers, and/or sections should not be
limited by these terms. These terms are only used to distinguish one member, element, region, layer, and/or section
from another. Thus, for example, a first member, a first element, a first region, a first layer, and/or a first section discussed
below could be termed a second member, a second element, a second region, a second layer, and/or a second section
without departing from the teachings of the present disclosure.
[0027] Spatially relative terms, such as "below," "beneath," "lower," "above," "upper," and the like, may be used herein
for ease of description to describe one element or feature’s relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative terms are intended to encompass different orientations of
the device in use or operation in addition to the orientation depicted in the figures. For example, if the device in the
figures is turned over, elements described as "below" or "beneath" other elements or features would then be oriented
"above" or "over" the other elements or features. Thus, the term "below" can encompass both an orientation of above
and below.
[0028] Referring to FIG. 1, a perspective view of a secondary battery 100 according to an embodiment of the present
invention is illustrated. FIGS. 2A and 2B are a longitudinal sectional view and a transverse sectional view, respectively,
of the secondary battery 100 shown in FIG. 1.
[0029] As illustrated in FIGS. 1, 2A, and 2B, the secondary battery 100 according to an embodiment of the present
invention may include a stacked electrode assembly 110, a case 120 accommodating the electrode assembly 110, a
first terminal part 130 electrically connected to one side of the electrode assembly 110 (e.g., electrically connected to a
first main tab 114), a second terminal part 140 electrically connected to another side (e.g. the opposite side) of the
electrode assembly 110 (e.g., electrically connected to a second main tab 115), a first current collecting member 150,
a first sub-tab 160 interposed between the one side of the electrode assembly 110 and the first terminal part 130, a
second current collecting member 170, a second sub-tab 180 interposed between the other side of the electrode assembly
110 and the second terminal part 140, and a cap assembly 190 coupled to an opening in the case 120.
[0030] The secondary battery 100 according to an embodiment of the present invention will be described in connection
with a prismatic lithium ion secondary battery by way of example. However, the present invention is not limited to the
example secondary battery disclosed herein, and the present invention can be applied to various types and shapes of
batteries, including, for example, a lithium polymer battery.
[0031] The electrode assembly 110 is configured such that a first electrode plate 111, a second electrode plate 112,
and a separator 113 interposed between the first electrode plate 111 and the second electrode plate 112 are stacked
one on another (see, e.g., FIGS. 4A and 4B). For example, the electrode assembly 110 may have a rectangular paral-
lelepiped shape in which the first electrode plate 111, the separator 113, and the second electrode plate 112 are se-
quentially stacked on each other rather than being formed in a jelly-roll shape in which the first electrode plate 111, the
separator 113, and the second electrode plate 112 are wound. When the stacked electrode assembly 110 is combined
with (e.g., is inserted into) the case 120, which has a substantially rectangular parallelepiped shape, there is little empty
space between the electrode assembly 110 and the case 120, thereby considerably increasing the battery capacity.
[0032] In one embodiment, the first electrode plate 111 may operate as a negative electrode, and the second electrode
plate 112 may operate as a positive electrode. The first and second electrode plates 111 and 112 are not limited thereto,
and in other embodiments, the first electrode plate 111 may operate as the positive electrode and the second electrode
plate 112 may operate as the negative electrode. For the sake of convenient explanation, an embodiment of the present
invention will be described by way of example in which the first electrode plate 111 operates as the negative electrode
and the second electrode plate 112 operates as the positive electrode.
[0033] The first electrode plate 111 may be formed by coating a first electrode active material, such as graphite or
carbon, on a first electrode current collector formed of, for example, a metal foil, such as copper, a copper alloy, nickel,
or a nickel alloy. The first electrode plate 111 may include a first main tab 114 (e.g., a first uncoated portion) without the
first electrode active material coated thereon. The first main tab 114 becomes (or operates as) a path for the flow of
current between the first electrode plate 111 and the first terminal part 130.
[0034] As illustrated in FIG. 2B, the first main tab 114 protrudes or extends (e.g., protrudes or extends a predetermined



EP 3 514 858 B1

5

5

10

15

20

25

30

35

40

45

50

55

length) from one side of the electrode assembly 110 and may be bent to have a substantially L-shape. According to the
invention, the first main tab 114 is inserted into the first sub-tab 160 and welded and may then be bent to have a
substantially L-shape. The first main tab 114 of the electrode assembly 110 is substantially parallel with respect to the
first electrode plate 111 at an initial stage (e.g., before being bent) and is then bent to have a substantially L-shape when
it is combined with the first sub-tab 160. In the bent state, an end of the first main tab 114 may be substantially coplanar
with an end of the first sub-tab 160, and in some embodiments, the end of the first main tab 114 may be exposed through
(e.g., may extend beyond) the end of the first sub-tab 160.
[0035] The second electrode plate 112 may be formed by coating a second electrode active material, such as a
transition metal oxide, on a second electrode current collector formed of, for example, a metal foil, such as aluminum
or an aluminum alloy. The second electrode plate 112 may include a second main tab 115 (e.g., a second uncoated
portion) without the second electrode active material coated thereon. The second main tab 115 becomes (or operates
as) a path for the flow of current between the second electrode plate 112 and the second terminal part 140.
[0036] Similar to the first main tab 114, the second main tab 115 protrudes or extends (e.g., protrudes or extends a
predetermined length) from one side of the electrode assembly 110 (e.g., an opposite side of the electrode assembly
110 from which the first main tab 114 protrudes or extends) and may be bent to have a substantially L-shape. For
example, the second main tab 115 is inserted into and welded to the second sub-tab 180 and may then be bent to have
a substantially L-shape. The second main tab 115 of the electrode assembly 110 may be substantially planar at an initial
stage (e.g., before being bent) and is then bent to have a substantially L-shape when it is combined with the second
sub-tab 180. An end of the second main tab 115 may be substantially coplanar with an end of the second sub-tab 180,
and in some embodiments, the end of the second main tab 115 may be exposed through (e.g., may extend beyond) the
end of the second sub-tab 180.
[0037] The first main tab 114 and the second main tab 115 are configured such that they protrude or extend in
horizontally opposite directions from the electrode assembly 110 before they are bent.
[0038] The separator 113 is positioned between the first electrode plate 111 and the second electrode plate 112 to
prevent a short-circuiting therebetween and to allow lithium ions to move. The separator 113 may be formed of polyeth-
ylene, polypropylene, or a composite film including polyethylene and polypropylene. However, the present invention
does not limit the material of the separator 113 to those disclosed herein. In some embodiments, the separator 113 may
be replaced with a solid electrolyte.
[0039] The electrode assembly 110 may be accommodated in the case 120 with an electrolytic solution, for example.
The electrolytic solution may include a lithium salt, such as LiPF6 or LiBF4, dissolved in an organic solvent, such as
ethylene carbonate (EC), propylene carbonate (PC), diethyl carbonate (DEC), ethyl methyl carbonate (EMC), or dimethyl
carbonate (DMC). In addition, the electrolytic solution may be in a liquid, a solid, or in a gel phase.
[0040] The case 120 may have a hollow rectangular parallelepiped shape having an opening (e.g., a top opening).
The electrode assembly 110 may be inserted into the case 120 through the top opening in the case 120.
[0041] The first terminal part 130 is electrically connected to the first main tab 114 of the electrode assembly 110
through the first current collecting member 150 and the first sub-tab 160. The first terminal part 130 may include a first
terminal pillar 131 passing through a cap plate 191 of the cap assembly 190, and the first current collecting member
150 is electrically connected to the first terminal pillar 131 within the case 120. In addition, the first sub-tab 160 is
connected to the first current collecting member 150, and the first main tab 114 of the electrode assembly 110 is connected
to the first sub-tab 160.
[0042] As illustrated in FIG. 2B, the first current collecting member 150 makes close contact with (e.g., may lie along
or be substantially coplanar with) a side portion of the electrode assembly 110, and the first sub-tab 160 and the first
main tab 114, which is welded to the first sub-tab 160, are bent to extend in a direction substantially parallel with (e.g.,
may be bent to lie alongside or be substantially coplanar with) the first current collecting member 150.
[0043] The first current collecting member 150 includes a centrally formed slit 150S and a first region 151 and a second
region 152 formed at opposite sides of the slit 150S. The first and second regions 151 and 152 makes close contact
with (e.g., may lie along or may be substantially coplanar) a side portion of the electrode assembly 110. In addition, the
first main tab 114, having passed through the slit 150S in the first current collecting member 150, is combined with (e.g.,
may be inserted into) the first sub-tab 160, welded thereto, and is then bent with the first sub-tab 160 to extend in a
direction parallel with (e.g., to lie alongside or be substantially coplanar with) the first current collecting member 150 and
the side portion of the electrode assembly 110. In addition, referring to FIG. 2A, the first current collecting member 150
further includes a third region 153 connecting the first and second regions 151 and 152 to each other (e.g., the third
region 153 may extend between the first and second regions 151 and 152) and a fourth region 154 bent from the third
region 153. The first current collecting member 150 and the first sub-tab 160 will be described later in more detail.
[0044] The first current collecting member 150 and the first sub-tab 160 may include (or may be made of) the same
material as the first main tab 114. For example, when the first main tab 114 is made of a copper- or nickel-based material,
the first current collecting member 150 and the first sub-tab 160 may also be made of a copper- or nickel-based material.
Therefore, the first sub-tab 160 can be easily welded to the first current collecting member 150, and the first main tab
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114 can be easily welded to the first sub-tab 160.
[0045] In addition, the first sub-tab 160 may be easily bendable. For example, because the first sub-tab 160 is to be
bent into a substantially L-shape during the manufacture of the secondary battery 100, it should be flexible. Accordingly,
the first sub-tab 160 may have a smaller thickness than the first current collecting member 150. The first sub-tab 160
has a greater thickness than the first main tab 114 and can be easily welded to the first main tab 114.
[0046] The second terminal part 140 is electrically connected to the second main tab 115 of the electrode assembly
110 through the second current collecting member 170 and the second sub-tab 180. The second terminal part 140 may
include a second terminal pillar 141 passing through the cap plate 191 of the cap assembly 190, and the second current
collecting member 170 is electrically connected to the second terminal pillar 141 within the case 120. In addition, the
second sub-tab 180 is connected to the second current collecting member 170, and the second main tab 115 of the
electrode assembly 110 is connected to the second sub-tab 180.
[0047] Similar to the first current collecting member 150, the second current collecting member 170 may make close
contact with (e.g., may lie along or be substantially coplanar with) a side portion of the electrode assembly 110, and the
second sub-tab 180 and the second main tab 115, which is inserted into and welded to the second sub-tab 180, may
be bent to extend in a direction substantially parallel with (e.g., may be bent to lie alongside or be substantially coplanar
with) the second current collecting member 170.
[0048] The second current collecting member 170 and the second sub-tab 180 may include (or may be made of) the
same material as the second main tab 115. For example, when the second main tab 115 is made of an aluminum-based
material, the second current collecting member 170 and the second sub-tab 180 may also be made of an aluminum-
based material. Therefore, the second sub-tab 180 can be easily welded to the second current collecting member 170,
and the second main tab 115 can be easily welded to the second sub-tab 180.
[0049] In addition, the second sub-tab 180 may be easily bendable. For example, because the second sub-tab 180
is to be bent in a substantially L-shape during the manufacture of the secondary battery 100, it should be flexible.
Accordingly, the second sub-tab 180 may have a smaller thickness than the second current collecting member 170. The
second sub-tab 180 has a greater thickness than the second main tab 115 and can be easily welded to the second main
tab 115.
[0050] The cap plate 191 of the cap assembly 190 may have a planar panel shape. The cap plate 191 may be formed
of a thin panel (or sheet) and coupled to the top opening in the case 120 to seal the case 120. The cap plate 191 includes
an electrolyte injection opening 192 for injecting an electrolyte into the sealed case 120, and the electrolyte injection
opening 192 is sealed by a sealing plug 193 after the electrolyte is injected into the sealed case 120. In addition, the
cap plate 191 includes a vent opening 194 and a vent plate 195, which is configured to rupture when the internal pressure
of the sealed case 120 exceeds a pressure (e.g., a preset or predetermined pressure), installed in the vent opening 194.
[0051] The first terminal part 130 may be positioned on the cap plate 191 and may include a first terminal plate 132
including (or made of), for example, aluminum, and coupled to the first terminal pillar 131, a first terminal upper insulation
member 133 installed between the first terminal plate 132 and the cap plate 191, a first terminal seal gasket 134 interposed
between the first terminal pillar 131 and the cap plate 191, and a first terminal lower insulation member 135 installed
between a first current collecting member 150, which is connected to the first terminal pillar 131, and the cap plate 191.
[0052] The second terminal part 140 may be positioned on the cap plate 191 and may include a second terminal plate
142 including (or made of), for example, aluminum, and coupled to the second terminal pillar 141, a second terminal
upper insulation member 143 installed between the second terminal plate 142 and the cap plate 191, a second terminal
seal gasket 144 interposed between the second terminal pillar 141 and the cap plate 191, and a second terminal lower
insulation member 145 installed between a second current collecting member 170, which is connected to the second
terminal pillar 141, and the cap plate 191.
[0053] In some embodiments, the second terminal upper insulation member 143 may be replaced with a highly resistive
conductor. In such an embodiment, the cap plate 191 and the case 120 may have the same polarity as the second
terminal part 140. For example, the case 120 and the cap plate 191 of the secondary battery 100 may have (or may be
charged with) a positive polarity.
[0054] In addition, the first and second terminal parts 130 and 140 are described by way of example for a better
understanding of the present invention, and it will be understood by one skilled in the art that the first and second terminal
parts 130 and 140 can be modified to have various suitable types and configurations.
[0055] As described above, in the secondary battery 100 according to an embodiment of the present invention, the
first and second current collecting members 150 and 170 make close contact with (e.g., lie alongside or are substantially
coplanar with) left and right side portions of the electrode assembly 110. The first and second main tabs 114 and 115
pass through the first and second current collecting members 150 and 170 to be inserted into and welded to the first
and second sub-tabs 160 and 180, respectively, and then the first and second main tabs 114 and 115 are bent with the
first and second sub-tabs 160 and 180 to make close contact with the first and second current collecting members 150
and 170, respectively. Accordingly, spaces occupied by the first and second main tabs 114 and 115 (e.g., the first and
second uncoated portions) between the electrode assembly 110 and the case 120 can be reduced or minimized. There-
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fore, in the secondary battery 100 according to an embodiment of the present invention, the size of the electrode assembly
110 can be increased as much as the reduced spaces between the electrode assembly 110 and the case 120, thereby
further increasing the battery capacity.
[0056] Referring to FIG. 3, a transverse sectional view of the secondary battery shown in FIG. 1 according to another
embodiment of the present invention is illustrated.
[0057] As illustrated in FIG. 3, ends of the first sub-tab 160 may be connected to each other without being cut. For
example, whereas ends of the first sub-tab 160 illustrated in FIG. 2B are cut to expose the first main tab 114 through
the cut ends of the first sub-tab 160, the ends of the first sub-tab 160 illustrated in FIG. 3 are not cut and the first main
tab 114 is not exposed through the ends of the first sub-tab 160. In other words, the first main tab 114 is configured such
that the end thereof is covered by the first sub-tab 160. For example, the first sub-tab 160 is formed to have a substantially
inverted U-shape into which the first main tab 114 is inserted.
[0058] As described above, in the secondary battery 100 according to an embodiment of the present invention, because
a step of cutting the ends of the first sub-tab 160 and the second sub-tab 180 can be omitted, the manufacturing process
of the secondary battery 100 can be further simplified, thereby reducing the manufacturing cost.
[0059] Referring to FIGS. 4A and 4B, a plan view and a perspective view, respectively, illustrating an electrode assembly
110 in the secondary battery 100 according to an embodiment of the present invention are illustrated.
[0060] As illustrated in FIGS. 4A and 4B, the electrode assembly 110 includes a pair of planar long-side regions 110L
and four short-side regions 110S connecting (e.g., extending between) the planar long-side regions 110L. The first main
tab 114 extends from one short-side region 110S, and the second main tab 115 extends from another short-side region
110S facing the one short-side region 110S (e.g., an opposite short-side region 110S).
[0061] The first main tab 114 includes a plurality of first main tabs, which are portions extending from (e.g., which are
extended or protruding portions of) the first electrode plates 111. For example, the first main tabs 114 are portions of
the first electrode current collector of the first electrode plates 111 without the first electrode active material coated
thereon (e.g., the first main tabs 114 are uncoated portions of the first electrode current collector of the first electrode
plates 111). The plurality of first main tabs 114 is compressed into a single unit, which is then inserted into and welded
to the first sub-tab 160.
[0062] In addition, the second main tab 115 includes a plurality of second main tabs, which are portions extending
from (e.g., which are extended or protruding portions of) the second electrode plates 112. For example, the second main
tabs 115 are portions of the second electrode current collector of the second electrode plates 112 without the second
electrode active material coated thereon (e.g., the second main tabs 115 are uncoated portions of the second electrode
current collector of the second electrode plates 112). The plurality of second main tabs 115 is compressed into a single
unit, which is then inserted into and welded to the second sub-tab 180.
[0063] The first and second main tabs 114 and 115 illustrated in FIGS. 4A and 4B are yet to be inserted into the first
and second sub-tabs 160 and 180.
[0064] Referring to FIGS. 5A and 5B, perspective views illustrating a connection relationship between a current col-
lecting member 150 and a sub-tab 160 in the secondary battery 100 according to an embodiment of the present invention
is illustrated. The current collecting member 150 may represent the first current collecting member 150, the sub-tab 160
may represent the first sub-tab 160, and the main tab 114 may represent the first main tab 114. The current collecting
member 150, the sub-tab 160, and the main tab 114 may also represent the second current collecting member 170, the
second sub-tab 180, and the second main tab 115, respectively. Put another way, the first and second current collecting
members 150 and 170 may have the same or substantially similar configurations, the first and second sub-tabs 160 and
180 may have the same or substantially similar configurations, and the first and second main tabs 114 and 115 may
have the same or substantially similar configurations.
[0065] First, as illustrated in FIG. 5A, the current collecting member 150 may make close contact with the cap plate
191 (e.g., may make close contact with an inner surface of the cap plate 191) and includes the slit 150S formed to allow
the main tab 114 to pass therethrough.
[0066] In addition, the current collecting member 150 includes a first region 151, formed at one side of the slit 150S
and making close contact with the short-side region 110S of the electrode assembly 110, and a second region 152,
formed at the other side of the slit 150S and making close contact with the short-side region 110S of the electrode
assembly 110.
[0067] Moreover, the current collecting member 150 further includes a third region 153 connected to (e.g., extending
between) the first and second regions 151 and 152 and making close contact with the short-side region 110S.
[0068] Additionally, the current collecting member 150 may further include a fourth region 154 bent from the third
region 153, making close contact with the first terminal lower insulation member 135, and connected with the first terminal
pillar 131.
[0069] Next, as illustrated in FIG. 5B, the sub-tab 160 includes a first section 161 welded to the first region 151 of the
current collecting member 150, a second section 162 welded to the second region 152 of the current collecting member
150, a third section 163 bent to extend from the first section 161 and welded to one surface of the main tab 114, a fourth
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section 164 bent to extend from the second section 162 and welded to the other surface of the main tab 114, and a fifth
section 165 connecting (e.g., extending between) the third and fourth sections 163 and 164. Together, the third, fourth,
and fifth sections 163, 164, and 165 of the sub-tab 160 may form a substantially C-shape. The third, fourth, and fifth
sections 163, 164, and 165 may be collectively referred to as holding parts for the main tab 114.
[0070] After the main tab 114 is inserted into the third, fourth, and fifth sections 163, 164, and 165 of the sub-tab 160,
welding is performed to connect (e.g., electrically connect) the main tab 114 to the sub-tab 160.
[0071] After the welding, some regions of the third and fourth sections 163 and 164 and the fifth section 165 may be
removed (e.g., may be cut out) from the sub-tab 160 in such a way that ends of the third and fourth sections 163 and
164 of the sub-tab 160 may be made to be coplanar with an end of the main tab 114.
[0072] Referring to FIG. 6, a perspective view illustrating a connection relationship between a cap assembly 190 and
an electrode assembly 110 of the secondary battery 100 according to an embodiment of the present invention is illustrated.
[0073] As illustrated in FIG. 6, the first and second sub-tabs 160 and 180, which are bendable and flexible, may be
connected to the first current collecting member 150 and the second current collecting member 170, respectively, and
the first and second main tabs 114 and 115 of the electrode assembly 110 may be coupled to the first and second sub-
tabs 160 and 180 in a sliding manner, respectively (e.g., the first and second sub-tabs 160 and 180 and the first and
second main tabs 114 and 115 may be moved relative to each other such that the first and second main tabs 114 and
115 are slid into the first and second sub-tabs 160 and 180, respectively).
[0074] Here, the first and second current collecting members 150 and 170 may make close contact with opposite
short-side regions 110S of the electrode assembly 110. The first current collecting member 150 may be in electrical
contact with the first main tab 114 but may not be in electrical contact with (e.g., may be electrically insulated from) the
second electrode plate 112 due to the separator 113. The second current collecting member 170 may be in electrical
contact with the second main tab 115 but may not be in electrical contact with (e.g., may be electrically insulated from)
the first electrode plate 111 due to the separator 113.
[0075] Referring to FIGS. 7A-7C, perspective views illustrating a manufacturing method of a secondary battery 100
according to an embodiment of the present invention are illustrated.
[0076] As illustrated in FIG. 7A, the main tab 114 may be welded to the sub-tab 160 by, for example, ultrasonic welding,
resistance welding or laser welding, in a state in which the main tab 114 extends through the slit 150S in the current
collecting member 150 and is inserted into the sub-tab 160. The type of welding is not limited to those listed above. For
example, the main tab 114 may be inserted between the third and fourth sections 163 and 164 of the sub-tab 160 and
then the main tab 114 may be welded to the sub-tab 160 at one or both of the third and fourth sections 163 and 164 of
the sub-tab 160, thereby achieving welding in a state in which the main tab 114 is inserted into a region between the
third and fourth sections 163 and 164 of the sub-tab 160. Therefore, the third and fourth sections 163 and 164 of the
sub-tab 160 and the main tab 114 may be electrically connected to each other through a welding region 166.
[0077] As illustrated in FIG. 7B, regions of the sub-tab 160 may be cut by a cutting tool. For example, regions of the
sub-tab 160 residing outside the welding region 166, that is, some regions of the third and fourth sections 163 and 164
and the fifth section 165, may be cut by a cutting tool. As the result of the cutting, ends of the third and fourth sections
163 and 164 of the sub-tab 160 and an end of the main tab 114 may be coplanar.
[0078] In some embodiments, the cutting of the sub-tab 160 may be omitted. For example, in an embodiment in which
the end of the sub-tab 160 does not extend beyond the long-side region 110L of the electrode assembly 110 when the
sub-tab 160 is bent, the cutting of the sub-tab 160 may not be performed or may be omitted.
[0079] In FIG. 7B, when the sub-tab 160 is bent to extend in a direction parallel with the current collecting member
150, the end of the sub-tab 160 may extend beyond the long-side region 110L of the electrode assembly 110. Thus, the
end of the sub-tab 160 may be cut such that the end of the sub-tab 160 does not extend beyond the long-side region
110L of the electrode assembly 110. In FIG. 7B, the dotted line is a cutting line.
[0080] As illustrated in FIG. 7C, the welded sub-tab 160 may be bent to extend in a direction substantially parallel with
the current collecting member 150 to make close contact with (e.g., the welded sub-tab 160 may be bent to lie alongside
or to be substantially coplanar with) the current collecting member 150. For example, the main tab 114 protrudes from
(e.g., extends from) the short-side regions 110S of the electrode assembly 110 and is inserted into and welded to the
sub-tab 160, and the sub-tab 160 and the main tab 114 are bent to extend in a substantially parallel direction with respect
to (e.g., are bent to lie alongside or to be substantially coplanar with) the current collecting member 150 and/or the short-
side regions 110S of the electrode assembly 110, thereby making close contact with the current collecting member 150
and/or the short-side regions 110S of the electrode assembly 110.
[0081] As described above, the secondary battery 100 according to an embodiment of the present invention can reduce
or minimize a space occupied by the main tab 114 (e.g., the uncoated portion) between the case 120 and the electrode
assembly 110, thereby increasing battery capacity.
[0082] Referring to FIGS. 8A and 8B, transverse sectional views illustrating constructional relationships among an
electrode assembly, a current collecting member, and a sub-tab in a secondary battery 100 according to various em-
bodiments of the present invention are illustrated.
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[0083] First, as illustrated in FIG. 8A, an electrode assembly 110 may include a single unit (e.g., a single electrode
assembly). In this embodiment, a main tab 114 protruding/extending from short-side regions 110S of the electrode
assembly 110 passes through a slit 150S in a current collecting member 150 to be within a space between each of third,
fourth, and fifth sections of a sub-tab 160 to be coupled thereto. Here, regions including the third, fourth, and fifth sections
of the sub-tab 160 may be defined as holding parts 160i. The main tab 114 is inserted into the holding parts 160i of the
sub-tab 160 to then be coupled thereto.
[0084] Next, as illustrated in FIG. 8B, the electrode assembly 110 may include a first electrode assembly 110A having
a first main tab 114A and a second electrode assembly 110B having a second main tab 114B. The current collecting
member 150 includes a first slit 150S_1 through which the first main tab 114A passes and a second slit 150S_2 through
which the second main tab 114B passes. The sub-tab 260 may include a first holding part 260i_1 into which the first
main tab 114A is inserted to be welded to the sub-tab 260 and a second holding part 260i_2 into which the second main
tab 114B is inserted to be welded to the sub-tab 260. As the number of electrode assemblies increases, the number of
sub-tab holding parts also increases.
[0085] According to embodiments of the present invention, the sub-tab 260 coupled with the first and second main
tabs 114A and 114B, that is, the holding parts 260i_1 and 260i_2, may be bent in one direction, thereby reducing or
minimizing the space between the electrode assembly 110 and the case 120 and increasing the battery capacity.
[0086] While the present invention has been described with reference to example embodiments thereof, it will be
understood by those of ordinary skill in the art that various changes in form and details may be made therein without
departing from the scope of the present invention as defined by the following claims.

Claims

1. A secondary battery (100) comprising:

an electrode assembly (110) comprising a main tab (114, 114A, 114B);
a current collecting member (150) adjacent the main tab (114, 114A, 114B); and
a sub-tab (160, 260) electrically connecting the main tab (114, 114A, 114B) to the current collecting member
(150),
wherein the electrode assembly (110) comprises a plurality of first and second electrode plates (111, 112) and
separators (113) stacked on each other and has a pair of long-side regions (110L) and a short-side region
(110S) extending between the long-side regions (110L),
wherein the main tab (114, 114A, 114B) extends from a portion of the short-side region (110S) of the electrode
assembly (110), and
wherein the current collecting member (150) includes a vertical portion (151, 152, 153) contacting the short-
side region (110S) of the electrode assembly and having a slit (150S) through which the main tab (114, 114A,
114B) passes,
characterized in that

the vertical portion of the current collecting member (150) comprises:

a first region (151) at one side of the slit (150S) and contacting the short-side region (110S) of the electrode

Explanation of Some Reference Numerals
100: Secondary battery
110: Electrode assembly 120: Case
130: First terminal part 140: Second terminal part
150: First current collecting member 150S: Slit
151: First region 152: Second region
153: Third region 154: Fourth region
160: First sub-tab 161: First section
162: Second section 163: Third section
164: Fourth section 165: Fifth section
166: Welding region
170: Second current collecting member
180: Second sub-tab 190: Cap assembly
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assembly (110);
a second region (152) at another side of the slit (150S) and contacting the short-side region (110S) of the
electrode assembly (110); and
a third region (153) connecting the first region (151) with the second region (152) and contacting the short-side
region (110S) of the electrode assembly (110), and

the sub-tab (160, 260) comprises:

a first section (161) welded to the first region (151) of the current collecting member (150);
a second section (162) welded to the second region (152) of the current collecting member (150);
a third section (163) extending from the first section (161) and welded to one surface of the main tab (114, 114A,
114B); and
a fourth section (164) extending from the second section (162) and welded to another surface of the main tab
(114, 114A, 114B),
wherein the main tab (114, 114A, 114B) is inserted between the third section (163) and the fourth section (164)
of the sub-tab (160) and is welded to the third section (163) and the fourth section (164) of the sub-tab (160),
the sub-tab (160, 260) and the main tab (114, 114A, 114B) being bent in the same direction on the current
collecting member (150) in a direction parallel to the vertical portion of the current collecting member (150).

2. The secondary battery of claim 1, wherein the third and fourth sections (163, 164) of the sub-tab (160) are bent to
extend in a direction parallel to the first region (151) or the second region (152) of the current collecting member (150).

3. The secondary battery of one of the preceding claims, wherein ends of the third and fourth sections (163, 164) of
the sub-tab (160) are coplanar with an end of the main tab (114, 114A, 114B).

4. The secondary battery of claim 1 or 2, wherein the sub-tab (160) further comprises a fifth section (165) extending
between ends of the third and fourth sections (163, 164) of the sub-tab (160).

5. The secondary battery of one of the preceding claims, wherein the sub-tab (160, 260) has a greater thickness than
the main tab (114, 114A, 114B) and a smaller thickness than the current collecting member (150).

6. The secondary battery of one of the preceding claims, wherein the electrode assembly (110) comprises a first
electrode assembly (110A) comprising a first main tab (114A) and a second electrode assembly (110B) comprising
a second main tab (114B),
wherein the current collecting member (150) has a first slit (150S-1) through which the first main tab (114A) passes
and a second slit (150S-2) through which the second main tab (114B) passes, and
wherein the sub-tab (260) comprises a first holding part (260i-1) into which the first main tab (114A) is inserted and
a second holding part (260i-2) into which the second main tab (114B) is inserted.

7. The secondary battery of one claims 1 to 4, wherein the electrode assembly (110) comprises a second main tab
(115) extending from a portion of the short-side region (110S) of the electrode assembly (110) opposed to the portion
from which the first main tab (114, 114A, 114B) extends;
a second current collecting member (170) adjacent the second main tab (115); and
a second sub-tab (180) electrically connecting the second main tab (115) to the second current collecting member
(170), the second main tab (115) being inserted into and welded to the second sub-tab (180), the second sub-tab
(180) and the second main tab (115) being bent in the same direction on the second current collecting member (170).

Patentansprüche

1. Sekundärbatterie (100), umfassend:

eine Elektrodenanordnung (110), die einen Hauptstreifen (114, 114A, 114B) umfasst;
ein Stromabnehmerglied (150), das benachbart zu dem Hauptstreifen (114, 114A, 114B) angeordnet ist; und
einen Unterstreifen (160, 260), der den Hauptstreifen (114, 114A, 114B) mit dem Stromabnehmerglied (150)
elektrisch verbindet,
wobei die Elektrodenanordnung (110) eine Mehrzahl von aufeinander gestapelten ersten und zweiten Elektro-
denplatten (111, 112) und Separatoren (113) umfasst und ein Paar von langseitigen Regionen (110L) und eine
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sich zwischen den langseitigen Regionen (110L) erstreckende kurzseitige Region (110S) aufweist,
wobei sich der Hauptstreifen (114, 114A, 114B) ausgehend von einem Bereich der kurzseitigen Region (110S)
der Elektrodenanordnung (110) erstreckt und
wobei das Stromabnehmerglied (150) einen vertikalen Bereich (151, 152, 153) enthält, der die kurzseitige
Region (110S) der Elektrodenanordnung kontaktiert, und einen Schlitz (150S) aufweist, durch den der Haupt-
streifen (114, 114A, 114B) hindurchführt,
dadurch gekennzeichnet, dass

der vertikale Bereich des Stromabnehmerglieds (150) Folgendes umfasst:

eine erste Region (151), die auf einer Seite des Schlitzes (150S) liegt und die kurzseitige Region (110S) der
Elektrodenanordnung (110) kontaktiert;
eine zweite Region (152), die auf einer anderen Seite des Schlitzes (150S) liegt und die kurzseitige Region
(110S) der Elektrodenanordnung (110) kontaktiert; und
eine dritte Region (153), welche die erste Region (151) mit der zweiten Region (152) verbindet und die kurzseitige
Region (110S) der Elektrodenanordnung (110) kontaktiert, und

der Unterstreifen (160, 260) Folgendes umfasst:

einen ersten Abschnitt (161), der mit der ersten Region (151) des Stromabnehmerglieds (150) verschweißt ist;
einen zweiten Abschnitt (162), der mit der zweiten Region (152) des Stromabnehmerglieds (150) verschweißt ist;
einen dritten Abschnitt (163), der sich ausgehend von dem ersten Abschnitt (161) erstreckt und mit einer Ober-
fläche des Hauptstreifens (114, 114A, 114B) verschweißt ist; und
einen vierten Abschnitt (164), der sich ausgehend von dem zweiten Abschnitt (162) erstreckt und mit einer
anderen Oberfläche des Hauptstreifens (114, 114A, 114B) verschweißt ist,
wobei der Hauptstreifen (114, 114A, 114B) zwischen dem dritten Abschnitt (163) und dem vierten Abschnitt
(164) des Unterstreifens (160) eingesetzt ist und mit dem dritten Abschnitt (163) und dem vierten Abschnitt
(164) des Unterstreifens (160) verschweißt ist, wobei der Unterstreifen (160, 260) und der Hauptstreifen (114,
114A, 114B) auf dem Stromabnehmerglied (150) in die gleiche Richtung gebogen sind, in eine Richtung, die
parallel zu dem vertikalen Bereich des Stromabnehmerglieds (150) verläuft.

2. Sekundärbatterie nach Anspruch 1, wobei der dritte und vierte Abschnitt (163, 164) des Unterstreifens (160) so
gebogen sind, dass sie sich in einer parallelen Richtung zu der ersten Region (151) oder der zweiten Region (152)
des Stromabnehmerglieds (150) erstrecken.

3. Sekundärbatterie nach einem der vorangehenden Ansprüche, wobei Enden des dritten und vierten Abschnitts (163,
164) des Unterstreifens (160) koplanar mit einem Ende des Hauptstreifens (114, 114A, 114B) sind.

4. Sekundärbatterie nach Anspruch 1 oder 2, wobei der Unterstreifen (160) ferner einen fünften Abschnitt (165) umfasst,
der sich zwischen Enden des dritten und vierten Abschnitts (163, 164) des Unterstreifens (160) erstreckt.

5. Sekundärbatterie nach einem der vorangehenden Ansprüche, wobei der Unterstreifen (160, 260) eine größere Dicke
als der Hauptstreifen (114, 114A, 114B) und eine kleinere Dicke als das Stromabnehmerglied (150) aufweist.

6. Sekundärbatterie nach einem der vorangehenden Ansprüche, wobei die Elektrodenanordnung (110) eine erste
Elektrodenanordnung (110A), umfassend einen ersten Hauptstreifen (114A), und eine zweite Elektrodenanordnung
(110B), umfassend einen zweiten Hauptstreifen (114B), umfasst,
wobei das Stromabnehmerglied (150) einen ersten Schlitz (150S-1), durch den der erste Hauptstreifen (114A)
hindurchführt, und einen zweiten Schlitz (150S-2), durch den der zweite Hauptstreifen (114B) hindurchführt, aufweist
und
wobei der Unterstreifen (260) ein erstes Halteteil (260i-1), in das der erste Hauptstreifen (114A) eingesetzt ist, und
ein zweites Halteteil (260i-2), in das der zweite Hauptstreifen (114B) eingesetzt ist, umfasst.

7. Sekundärbatterie nach einem der Ansprüche 1 bis 4, wobei die Elektrodenanordnung (110) umfasst: einen zweiten
Hauptstreifen (115), der sich aus einem Bereich der kurzseitigen Region (110S) der Elektrodenanordnung (110)
erstreckt, der dem Bereich gegenüberliegt, aus dem sich der erste Hauptstreifen (114, 114A, 114B) erstreckt;
ein zweites Stromabnehmerglied (170), das benachbart zu dem zweiten Hauptstreifen (115) angeordnet ist; und
einen zweiten Unterstreifen (180), der den zweiten Hauptstreifen (115) mit dem zweiten Stromabnehmerglied (170)
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elektrisch verbindet, wobei der zweite Hauptstreifen (115) in den zweiten Unterstreifen (180) eingesetzt und mit
diesem verschweißt ist, wobei der zweite Unterstreifen (180) und der zweite Hauptstreifen (115) auf dem zweiten
Stromabnehmerglied (170) in die gleiche Richtung gebogen sind.

Revendications

1. Batterie secondaire (100) comprenant :

un ensemble d’électrode (110) comprenant une languette principale (114, 114A, 114B) ;
un organe collecteur de courant (150) adjacent à la languette principale (114, 114A, 114B) ; et
une sous-languette (160, 260) reliant électriquement la languette principale (114, 114A, 114B) à l’organe col-
lecteur de courant (150),
dans laquelle l’ensemble d’électrode (110) comprend une pluralité de premières et deuxièmes plaques d’élec-
trode (111, 112) et de séparateurs (113) empilés les uns sur les autres, et a une paire de régions de côté long
(110L) et une région de côté court (110S) s’étendant entre les régions de côté long (110L),
dans laquelle la languette principale (114, 114A, 114B) s’étend à partir d’une portion de la région de côté court
(110S) de l’ensemble d’électrode (110), et
dans laquelle l’organe collecteur de courant (150) comporte une portion verticale (151, 152, 153) venant en
contact avec la région de côté court (110S) de l’ensemble d’électrode et ayant une fente (150S) à travers
laquelle passe la languette principale (114, 114A, 114B),
caractérisée en ce que
la portion verticale de l’organe collecteur de courant (150) comprend :

une première région (151) d’un côté de la fente (150S) et venant en contact avec la région de côté court
(110S) de l’ensemble d’électrode (110) ;
une deuxième région (152) d’un autre côté de la fente (150S) et venant en contact avec la région de côté
court (110S) de l’ensemble d’électrode (110) ; et
une troisième région (153) connectant la première région (151) et la deuxième région (152) et venant en
contact avec la région de côté court (110S) de l’ensemble d’électrode (110), et

la sous-languette (160, 260) comprend :

une première section (161) soudée à la première région (151) de l’organe collecteur de courant (150) ;
une deuxième section (162) soudée à la deuxième région (152) de l’organe collecteur de courant (150) ;
une troisième section (163) s’étendant à partir de la première section (161) et soudée à une surface de la
languette principale (114, 114A, 114B) ; et
une quatrième section (164) s’étendant à partir de la deuxième section (162) et soudée à une autre surface
de la languette principale (114, 114A, 114B),
dans laquelle la languette principale (114, 114A, 114B) est insérée entre la troisième section (163) et la
quatrième section (164) de la sous-languette (160) et est soudée à la troisième section (163) et à la quatrième
section (164) de la sous-languette (160), la sous-languette (160, 260) et la languette principale (114, 114A,
114B) étant pliées dans la même direction sur l’organe collecteur de courant (150) dans une direction
parallèle à la portion verticale de l’organe collecteur de courant (150).

2. Batterie secondaire de la revendication 1, dans laquelle les troisième et quatrième sections (163, 164) de la sous-
languette (160) sont pliées pour s’étendre dans une direction parallèle à la première région (151) ou à la deuxième
région (152) de l’organe collecteur de courant (150).

3. Batterie secondaire de l’une des revendications précédentes, dans laquelle des extrémités des troisième et quatrième
sections (163, 164) de la sous-languette (160) sont sur le même plan qu’une extrémité de la languette principale
(114, 114A, 114B).

4. Batterie secondaire de la revendication 1 ou 2, dans laquelle la sous-languette (160) comprend en outre une cin-
quième section (165) s’étendant entre des extrémités des troisième et quatrième sections (163, 164) de la sous-
languette (160).

5. Batterie secondaire de l’une des revendications précédentes, dans laquelle la sous-languette (160, 260) a une plus
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grande épaisseur que la languette principale (114, 114A, 114B) et une plus petite épaisseur que l’organe collecteur
de courant (150).

6. Batterie secondaire de l’une des revendications précédentes, dans laquelle l’ensemble d’électrode (110) comprend
un premier ensemble d’électrode (110A) comprenant une première languette principale (114A) et un deuxième
ensemble d’électrode (110B) comprenant une deuxième languette principale (114B),
dans laquelle l’organe collecteur de courant (150) a une première fente (150S-1) à travers laquelle passe la première
languette principale (114A) et une deuxième fente (150S-2) à travers laquelle passe la deuxième languette principale
(114B), et
dans laquelle la sous-languette (260) comprend une première partie de maintien (260i-1) dans laquelle est insérée
la première languette principale (114A) et une deuxième partie de maintien (260i-2) dans laquelle est insérée la
deuxième languette principale (114B).

7. Batterie secondaire de l’une des revendications 1 à 4, dans laquelle l’ensemble d’électrode (110) comprend une
deuxième languette principale (115) s’étendant à partir d’une portion de la région de côté court (110S) de l’ensemble
d’électrode (110), opposée à la portion à partir de laquelle s’étend la première languette principale (114, 114A, 114B) ;
un deuxième organe collecteur de courant (170) adjacent à la deuxième languette principale (115) ; et
une deuxième sous-languette (180) reliant électriquement la deuxième languette principale (115) au deuxième
organe collecteur de courant (170), la deuxième languette principale (115) étant insérée dans et soudée à la deuxième
sous-languette (180), la deuxième sous-languette (180) et la deuxième languette principale (115) étant pliées dans
la même direction sur le deuxième organe collecteur de courant (170) .
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