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ABSTRACT
A Dbattery according to an embodiment of the present disclosure includes an
electrode assembly including a first uncoated region and a second uncoated region; a
battery housing accommodating the electrode assembly and electrically connected to the
5  second uncoated region; a cap to cover an open portion on bottom of the battery housing; a
first electrode terminal passing through a closed portion of the battery housing and
electrically isolated from the battery housing; and a first current collector coupled to the

first uncoated region and connected to the first electrode terminal.
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SPECIFICATION

TITLE OF INVENTION

BATTERY, AND BATTERY PACK AND VEHICLE COMPRISING THE

SAME

TECHNICAL FIELD

The present disclosure relates to a battery and a battery pack and a vehicle
comprising the same. More particularly, the present disclosure relates to a battery having
a structure in which a positive electrode terminal and a negative electrode terminal are
arranged close to each other on one side of the battery without greatly changing the
structure of the conventional battery, and a battery pack and a vehicle comprising the same.

The present application claims the benefit of Korean Patent Application No. 10-
2021-0022881 filed on February 19, 2021, Korean Patent Application No. 10-2021-
0022894 filed on February 19, 2021, Korean Patent Application No. 10-2021-0022842
filed on February 19, 2021, Korean Patent Application No. 10-2021-0030291 filed on
March 8, 2021, Korean Patent Application No. 10-2021-0124988 filed on September 17,
2021, Korean Patent Application No. 10-2021-0131208 filed on October 1, 2021, Korean
Patent Application No. 10-2021-0131207 filed on October 1, 2021, and Korean Patent
Application No. 10-2021-0131215 filed on October 1, 2021 with the Korean Intellectual

Property Office, the disclosure of which is incorporated herein by reference in its entirety.

BACKGROUND ART
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When manufacturing a battery pack using cylindrical batteries, in general, the
plurality of cylindrical batteries is placed upright in a housing and electrically connected to
each other using the top and bottom of the cylindrical battery as a positive electrode
terminal and a negative electrode terminal, respectively.

In the cylindrical battery, a negative electrode uncoated region of an electrode
assembly accommodated in a battery housing is extend downward and electrically
connected to the bottom of the battery housing, and a positive electrode uncoated region is
extended upward and electrically connected to a top cap. That is, in the cylindrical
battery, it is general that the bottom surface of the battery housing, i.e., the outer surface of
the closed portion of the battery housing, is used as the negative electrode terminal, and
the top cap that covers the top open portion of the battery housing is used as the positive
electrode terminal.

However, when the positive electrode terminal and the negative electrode terminal
of the cylindrical battery are arranged on the opposite sides, it is necessary to apply an
electrical connection component for electrically connecting the plurality of cylindrical
batteries such as a busbar to both the top and bottom of the cylindrical battery. This
makes the electrical connection structure of the battery pack complex.

Besides, under this structure, a component for insulation and a component for
waterproofing should be individually applied to the top and bottom of the battery pack,
causing the increased number of components applied and structural complexity.

Accordingly, there is a need for the development of a cylindrical battery having a
structure in which the positive electrode terminal and the negative electrode terminal are

applied in the same direction to simplify the electrical connection structure of the
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plurality of cylindrical batteries.

DISCLOSURE

Technical Problem

The present disclosure is designed to solve the above-described problem, and
therefore the present disclosure is directed to providing a battery structure having a
structure in which a positive electrode terminal and a negative electrode terminal are
applied in the same direction.

The present disclosure is directed to providing a battery in which a negative
electrode terminal applied in the same direction has a sufficient area for welding with an
electrical connection component such as a busbar for manufacturing a battery pack.

However, the technical problem of the present disclosure is not limited to the
above-described problem, and other problems not mentioned herein will be clearly

understood by those skilled in the art from the following description.

Technical Solution

To solve the above-described problem, a battery according to an embodiment of
the present disclosure includes an electrode assembly including a first electrode, a second
electrode and a separator between the first electrode and the second electrode, the first
electrode, the second electrode and the separator wound around a winding axis to define a
core and an outer circumferential surface, wherein the first electrode and the second
electrode include a first uncoated region and a second uncoated region in which an active

material layer is not coated along a winding direction, respectively; a battery housing



10

15

20

CA 03204218 2023-7-5

PCT/KR2022/002462
2022-02-18

accommodating the electrode assembly and electrically connected to the second uncoated
region; a cap to cover an open portion on bottom of the battery housing; a first electrode
terminal passing through a closed portion of the battery housing opposite the open portion,
and electrically isolated from the battery housing; and a first current collector coupled to
the first uncoated region and connected to the first electrode terminal.

The first electrode terminal and the first current collector may be coupled by bolt
coupling.

The first electrode terminal may include a terminal exposure portion exposed
beyond the battery housing; and a terminal coupling portion coupled to the first current
collector through the closed portion of the battery housing.

The first current collector may include a current collector coupling portion bolt
coupled to the terminal coupling portion.

The current collector coupling portion may include a hole or a groove at a center
thereof, the hole running vertically and the groove formed to a predetermined depth from
an upper surface thereof.

An inner diameter of the current collector coupling portion may be equal to or
smaller than an inner diameter of a hole at a winding center of the electrode assembly.

The terminal coupling portion may be inserted into and bolt coupled to the current
collector coupling portion.

The current collector coupling portion may be inserted into and bolt coupled to the
terminal coupling portion.

The current collector coupling portion may be at a center of the first current

collector.
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The current collector coupling portion may be at a location corresponding to a
hole at a winding center of the electrode assembly.

The first electrode terminal may further include a flange portion riveted to an
inner surface of the battery housing through the closed portion of the battery housing.

The battery may further include an insulation gasket between the battery housing
and the first electrode terminal.

The first electrode terminal may include a terminal exposure portion exposed
beyond the battery housing; and a terminal coupling portion coupled to the first current
collector through the closed portion of the battery housing.

The insulation gasket may cover an outer circumferential surface of the terminal
exposure portion.

The insulation gasket may be coupled to the battery housing and the first electrode
terminal by heat fusion.

The first electrode terminal may be coupled to the insulation gasket by insert
injection molding.

The battery may further include an insulation gasket between the battery housing
and the first electrode terminal, and as the flange portion is bent, the insulation gasket may
be bent together and disposed between the inner surface of the closed portion of the battery
housing and the flange portion.

An outer surface of the closed portion of the battery housing may correspond to a
second electrode terminal having an opposite polarity to the first electrode terminal.

At least part of the first uncoated region may include a plurality of segments split

along the winding direction of the electrode assembly, and the plurality of segments may
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be bent along a radial direction of the electrode assembly.

The plurality of bent segments may overlap in multiple layers along the radial
direction.

The electrode assembly may have a welding target area in which the number of
overlapping segments of the first uncoated region is maintained constant along the radial
direction of the electrode assembly, and a lower surface of the first current collector may
be coupled to the first uncoated region in the welding target area by welding.

The battery may further include a second current collector coupled to the second
uncoated region and electrically connected to the battery housing.

The second current collector may include an uncoated region coupling portion
coupled to the second uncoated region; and a housing coupling portion coupled to an inner
surface of the battery housing.

The second current collector may include a current collector hole at a location
corresponding to a hole at a winding center of the electrode assembly.

The battery housing may include a beading portion with part of its sidewall press-
fit inwards; and a crimping portion extended and bent such that an end defining the open
portion surrounds an edge of the cap below the beading portion, and the housing coupling
portion may be electrically coupled to one surface of the beading portion facing the cap.

The battery may include a plurality of the housing coupling portions to diversify
an electrical connection between the electrode assembly and the battery housing.

A resistance measured between a positive electrode and a negative electrode may
be 4 miliohm or less.

A ratio of form factor may be larger than 0.4, the ratio of form factor being
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calculated by dividing a diameter of the battery by a height of the battery.

To solve the above-described problem, a battery pack according to an embodiment
of the present disclosure includes a plurality of batteries according to an embodiment of
the present disclosure as described above.

The plurality of batteries may be arranged in a predetermined number of columns,
and the first electrode terminal and the outer surface of the closed portion of the battery
housing of each battery may be positioned upward.

The battery pack may include a plurality of busbars to connect the plurality of
batteries in series and in parallel, and the plurality of busbars may be arranged on the
plurality of batteries. In this case, each busbar may include a body portion extended
between the first electrode terminals of the adjacent batteries; a plurality of first busbar
terminals extended to a side of the body portion and electrically coupled to the first
electrode terminals of the batteries arranged on the side; and a plurality of second busbar
terminals extended to an opposite side of the body portion and electrically coupled to the
outer surfaces of the closed portions of the battery housings of the batteries arranged on
the opposite side.

To solve the above-described problem, a vehicle according to an embodiment of
the present disclosure includes the battery pack according to an embodiment of the present

disclosure as described above.

Advantageous Effects

According to an aspect of the present disclosure, it is possible to provide a battery

structure having a structure in which a positive electrode terminal and a negative electrode
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terminal are applied in the same direction, thereby simplifying an electrical connection
structure of a plurality of batteries.

According to another aspect of the present disclosure, it is possible to provide a
battery in which a negative electrode terminal has a sufficient area for welding with an
electrical connection component such as a busbar, thereby ensuring a sufficient bonding
strength between the negative electrode terminal and the electrical connection component
and reducing the resistance at the joined part of the electrical connection component and

the negative electrode terminal down to a desirable level.

DESCRIPTION OF DRAWINGS

The accompanying drawings illustrate an exemplary embodiment of the present
disclosure, and together with the following detailed description, serve to provide a further
understanding of the technical aspects of the present disclosure, and thus the present
disclosure should not be construed as being limited to the drawings.

FIG. 1 is a diagram showing an appearance of a cylindrical battery according to an
embodiment of the present disclosure.

FIG. 2 is a cross-sectional view showing an internal structure of a cylindrical
battery according to an embodiment of the present disclosure.

FIGS. 3 and 4 are partial cross-sectional views showing a top structure of a battery
according to an embodiment of the present disclosure.

FIGS. 5 and 6 are diagrams showing a coupling structure of a first electrode
terminal and a first current collector of the present disclosure.

FIG. 7 is a diagram showing a coupling structure of a first current collector and an
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electrode assembly applied to the present disclosure.

FIG. 8 is a diagram showing an electrode assembly having segments of the present
disclosure.

FIG. 9 is a partial cross-sectional view showing a bottom structure of a cylindrical
battery according to an embodiment of the present disclosure.

FIG. 10 is a diagram showing a lower surface of a cylindrical battery according to
an embodiment of the present disclosure.

FIGS. 11 and 12 are diagrams showing a second current collector applied to the
present disclosure.

FIG. 13 is a top view showing a plurality of cylindrical batteries connected in
series and in parallel using busbars according to an embodiment of the present disclosure.

FIG. 14 is a schematic view showing a battery pack according to an embodiment
of the present disclosure.

FIG. 15 is a conceptual diagram showing a vehicle according to an embodiment of

the present disclosure.

BEST MODE

Hereinafter, exemplary embodiments of the present disclosure will be described in
detail with reference to the accompanying drawings. Prior to the description, it should be
understood that the terms or words used in the specification and the appended claims
should not be construed as being limited to general and dictionary meanings, but rather
interpreted based on the meanings and concepts corresponding to the technical aspects of

the present disclosure on the basis of the principle that the inventor is allowed to define the
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terms appropriately for the best explanation.

Therefore, the embodiments described herein and illustrations shown in the
drawings are just some of the exemplary embodiments of the present disclosure, but not
intended to fully describe the technical aspects of the present disclosure, so it should be
understood that a variety of other equivalents and modifications could have been made
thereto at the time that the application was filed.

In addition, to help the understanding of the present disclosure, the accompanying
drawings may illustrate some elements in exaggerated dimensions, not in actual scale.
Furthermore, the same element in different embodiments may be given the same reference
numeral.

The term 'equal' means 'substantially equal’. Accordingly, 'substantially equal'
may include the deviation regarded as a low level in the corresponding technical field, for
example, the deviation of 5% or less. In addition, uniformity of a certain parameter in a
predetermined region may mean uniformity in terms of an average.

Although the terms first, second or the like are used to describe different elements,
these elements are not limited by the terms. These terms are used to distinguish one
element from another, and unless stated to the contrary, a first element may be a second
element.

Throughout the specification, unless stated otherwise, each element may be
singular or plural.

When an element is "above (or under)" or "on (or below)" another element, the
element can be on an upper surface (or a lower surface) of the other element, and

intervening elements may be present between the element and the other element on (or
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below) the element.

Additionally, when an element is referred to as being "connected", "coupled” or
"linked" to another element, the element can be directly connected or coupled to the other
element, but it should be understood that intervening elements may be present between
each element, or each element may be "connected", "coupled" or "linked" to each other
through another element.

Throughout the specification, "A and/or B" refers to either A or B or both unless
expressly stated otherwise, and "C to D" refers to C or greater and D or smaller unless
expressly stated otherwise.

Referring to FIGS. 1 to 3, a battery 1 according to an embodiment of the present
disclosure may be, for example, a cylindrical battery. The cylindrical battery 1 includes
an electrode assembly 10, a battery housing 20, a cap 30, a first electrode terminal 40 and
a first current collector 60. In addition to the above-described elements, the cylindrical
battery 1 may further include an insulation gasket 50 and/or an insulator 70 and/or a
second current collector 80 and/or a sealing gasket 90. The present disclosure is not
limited by the shape of the battery, and may be applied to batteries of other shapes, for
example, prismatic batteries.

The electrode assembly 10 includes a first uncoated region 11 and a second
uncoated region 12. The electrode assembly 10 includes a first electrode having a first
polarity, a second electrode having a second polarity and a separator between the first
electrode and the second electrode. The first electrode corresponds to a negative or
positive electrode, and the second electrode corresponds to an electrode having the

opposite polarity to the first electrode.

11
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The electrode assembly 10 may have, for example, a jelly-roll shape. That is, the
electrode assembly 10 may be manufactured by winding a stack formed by stacking the
first electrode, the separator and the second electrode at least once in that order. The
jelly-roll type electrode assembly 10 may have a winding center hole extended along the
heightwise direction (parallel to the Z axis) at a winding center C. Meanwhile, the
electrode assembly 10 may include an additional separator for insulation from the battery
housing 20 on the outer circumferential surface thereof.

The first electrode includes a first conductive substrate and a first electrode active
material layer formed on one or two surfaces of the first conductive substrate by coating.
A first electrode uncoated region in which a first electrode active material is not coated
exists at one end of the first conductive substrate in the widthwise direction (parallel to the
Z axis). The first electrode uncoated region is extended from one end to the other end
along the lengthwise direction of the first electrode when viewing the first electrode in
unfolded state. The first electrode uncoated region 11 may act as a first electrode tab.
The first uncoated region 11 is on one surface of the electrode assembly 10. More
specifically, the first uncoated region 11 is below the electrode assembly 10
accommodated in the housing 20 in the heightwise direction (parallel to the Z axis).

The second electrode includes a second conductive substrate and a second
electrode active material layer formed on one or two surfaces of the second conductive
substrate by coating. An uncoated region in which a second electrode active material is
not coated exists at the other end of the second conductive substrate in the widthwise
direction (parallel to the Z axis). The second electrode uncoated region is extended from

one end to the other end along the lengthwise direction of the second electrode when

12
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viewing the second electrode in unfolded state. The second electrode uncoated region 12
may act as a second electrode tab. The second uncoated region 12 is on the other surface
of the electrode assembly 10. More specifically, the second uncoated region 12 is on the
electrode assembly 10 accommodated in the housing 20 in the heightwise direction
(parallel to the Z axis).

That is, the first uncoated region 11 and the second uncoated region 12 are
extended and protruded in the opposite directions along the heightwise direction of the
electrode assembly 10 (parallel to the Z axis), i.e., the heightwise direction of the
cylindrical battery 1 and are exposed beyond the separator.

Meanwhile, referring to FIG. 8, at least part of the first uncoated region 11 and/or
the second uncoated region 12 may include a plurality of segments F split along the
winding direction of the electrode assembly 10. In this case, the plurality of segments
may be bent along the radial direction of the electrode assembly 10. The plurality of bent
segments may overlap in multiple layers. In this case, the first current collector 60 and/or
the second current collector 80 as described below may be coupled to an area in which the
plurality of segments F overlaps in multiple layers. Meanwhile, the electrode assembly
10 may have a welding target area in which the number of overlapping segments F of the
first uncoated region 11 is maintained constant along the radial direction of the electrode
assembly 10. Since the number of overlapping layers is approximately at the maximum
in the area, welding between the first current collector 30 and the first uncoated region 11
and/or welding between the second current collector 70 and the second uncoated region 12
as described below may be performed in the area. For example, in case that laser

welding is applied, it is to prevent damage to the electrode assembly 10 due to the laser
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beam passing through the first uncoated region 11 and/or the second uncoated region 12
when increasing the output of the laser to improve the weld quality. Additionally, it is to
effectively prevent the filtration of impurities, for example, weld spatter, into the electrode
assembly 10.

Referring to FIGS. 1 to 4, the battery housing 20 is an approximately cylindrical
container having a closed portion on top and an open portion on bottom, and is made of a
metal having conductive properties. The material of the battery housing 20 may be, for
example, aluminum. The side and the upper surface of the battery housing 20 may be
integrally formed. The upper surface of the battery housing 20 has an approximately flat
shape. The battery housing 20 accommodates the electrolyte together with the electrode
assembly 10 through the open portion on bottom.

The battery housing 20 is electrically connected to the second uncoated region 12
of the electrode assembly 10. Accordingly, the battery housing 20 has the same polarity
as the second uncoated region 12.

Referring to FIGS. 2 and 9, the battery housing 20 may include a beading portion
21 and a crimping portion 22 formed at the lower end. The beading portion 21 is below
the electrode assembly 10. The beading portion 21 is formed by press-fitting around the
outer circumferential surface of the battery housing 20. The beading portion 21 may
prevent the electrode assembly 10 having a size corresponding to the width of the battery
housing 20 from exiting the open portion on bottom of the battery housing 20, and act as a
support in which the cap 30 is seated.

The crimping portion 22 may be below the beading portion 21. The crimping

portion 22 may be extended and bent such that an end defining the open portion of the
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battery housing 20 surrounds the edge of the cap 30 below the beading portion 21. The
crimping portion 22 is extended and bent around the outer circumferential surface of the
cap 30 below the beading portion 21 and a part of the lower surface of the cap 30.

Referring to FIGS. 2 and 7, the cap 30 may be a component made of a metal.
The cap 30 covers the open portion on bottom of the battery housing 20. That is, the cap
30 forms a lower surface of the cylindrical battery 1. The cap 30 may be seated on the
beading portion 21 of the battery housing 20, and may be fixed by the crimping portion 22.
The sealing gasket 90 may be between the cap 30 and the crimping portion 22 of the
battery housing 20 to ensure sealability of the battery housing 20.

The drawings of the present disclosure show that the battery housing 20 of the
present disclosure includes both the beading portion 21 and the crimping portion 22, and
the sealing gasket 90 is between the cap 30 and the battery housing 20. However, the
present disclosure is not limited thereto.

That is, the battery housing 20 of the present disclosure may not include the
beading portion 21 and/or the crimping portion 22. Additionally, the sealing gasket 90
may not be applied between the cap 30 and the battery housing 20 of the present disclosure.

When the battery housing 20 does not include the beading portion 21, the
electrode assembly 10 may be fixed through the second current collector 80 as described
below. Additionally, when the crimping portion 22 and/or the sealing gasket 90 is not
applied, fixing the cap 30 and/or ensuring sealability of the open portion of the battery
housing 20 may be achieved, for example, by weld coupling between the battery housing
20 and the cap 30. That is, in the present disclosure, the battery housing 20 may be

electrically isolated from the cap 30, and may be electrically connected to the cap 30.
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When the battery housing 20 is electrically connected to the cap 30, the second uncoated
region 12 of the electrode assembly 10 may be electrically connected to the battery
housing 20 through the cap 30, and may be electrically connected to the battery housing 20
without intervention of the cap 30. However, when the cap 30 is isolated from the
battery housing 20, for example, by an insulating component such as the sealing gasket 90,
the second uncoated region 12 of the electrode assembly 10 is not connected to the battery
housing 20 through the cap 30.

Meanwhile, referring to FIGS. 9 and 10, the cap 30 may further include a venting
portion 31 to prevent the internal pressure from rising due to gas generated in the battery
housing 20. The venting portion 31 corresponds to an area having a smaller thickness
than any other area in the cap 30. The venting portion 31 is structurally weaker than the
other areas. Accordingly, when the internal pressure rises above a predetermined level
due to a fault in the cylindrical battery 1, the venting portion 31 ruptures to force gas
generated in the battery housing 20 out.

The cylindrical battery 1 according to an embodiment of the present disclosure has
a structure in which both the first electrode terminal having the first polarity and the
second electrode terminal having the second polarity exist at the upper part as described
below. As a consequence, the cylindrical battery 1 of the present disclosure has more
complex upper structure than the lower structure. Accordingly, for smooth discharge of
gas generated inside the battery housing 20, the venting portion 31 may be formed in the
cap 30 that forms the lower surface of the cylindrical battery 1.

Although FIG. 10 of the present disclosure shows the venting portion 31

continuously formed in a circular shape on the cap 30, the present disclosure is not limited
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thereto. The venting portion 31 may be discontinuously formed in a circular shape on the
cap 30, and may be formed in the shape of a straight line or other shapes.

Referring to FIGS. 1 to 3, the first electrode terminal 40 is made of a metal having
conductive properties, and may pass through approximately the center of the upper surface
of the battery housing 20. The first electrode terminal 40 passing through the closed
portion of the battery housing 20 is electrically connected to the first uncoated region 11 of
the electrode assembly 10 within the battery housing 20. Accordingly, the first electrode
terminal 40 has the first polarity. The first electrode terminal 40 is electrically isolated
from the battery housing 20 having the second polarity. The insulation between the first
electrode terminal 40 and the battery housing 20 may be accomplished by a variety of
methods. For example, the insulation between the two components may be accomplished
by tightly fixing the first electrode terminal 40 to keep the first electrode terminal 40 and
the battery housing 20 spaced apart from each other. Additionally, the insulation
between the two components may be accomplished by forming a coating layer having
insulating properties on a part of the first electrode terminal 40 and/or the battery housing
20. Besides, as shown in the drawing of the present disclosure, the insulation between
the first electrode terminal 40 and the battery housing 20 may be accomplished by
applying the insulation gasket 50 between the first electrode terminal 40 and the battery
housing 20.

The first electrode terminal 40 includes a terminal exposure portion 41 and a
terminal coupling portion 42. In addition to the above-described components, the first
electrode terminal 40 may further include a flange portion 43. The dimeter of the

terminal exposure portion 41 may be larger than the dimeter of the terminal coupling
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portion 42 or the sum of the dimeter of the terminal coupling portion 42 and the dimeter of
the flange portion 43.

The terminal exposure portion 41 is exposed beyond the battery housing 20. The
terminal exposure portion 41 may be at approximately the center of the upper surface of
the battery housing 20. The terminal coupling portion 42 may be extended from
approximately the center of the terminal exposure portion 41 to the first current collector
60. The terminal coupling portion 42 is electrically connected to the first uncoated region
11 through the center of the upper surface of the battery housing 20. Specifically, the
terminal coupling portion 42 may be coupled to the first current collector 60 by bolt
coupling.

Referring to FIG. 5, the terminal coupling portion 42 may be inserted into and bolt
coupled to a current collector coupling portion 62 of the first current collector 60. In this
case, the current collector coupling portion 62 may have a hole or a groove at the center,
the hole running vertically or the groove formed to a predetermined depth from the upper
surface thereof. The hole or groove may have screw threads for bolt coupling in at least
part of the inner circumferential surface thereof. In addition, the terminal coupling
portion 42 may have screw threads for bolt coupling in at least part of the outer
circumferential surface thereof.

Referring to FIG. 6, as opposed to FIG. 5, the terminal coupling portion 42 may be
bolt coupled to the outer circumferential surface of the current collector coupling portion
62 of the first current collector 60. In this case, the terminal coupling portion 42 may
have a terminal groove G to a predetermined depth on the bottom thereof, and the terminal

groove G may have screw threads for bolt coupling in at least part of the inner
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circumferential surface thereof.

The upper surface of the battery housing 20 and the upper surface of the terminal
exposure portion 41 have the opposite polarities and face the same direction.
Additionally, a step may be formed between the upper surface of the terminal exposure
portion 41 and the upper surface of the battery housing 20. Specifically, when the entire
upper surface of the battery housing 20 has a flat shape or protrudes upward from the
center, the terminal exposure portion 41 of the first electrode terminal 40 may protrude
upward above the upper surface of the battery housing 20. To the contrary, when the
upper surface of the battery housing 20 is concavely recessed downward from the center,
i.e., in a direction toward the electrode assembly 10, the upper surface of the battery
housing 20 may protrude upward above the terminal exposure portion 41 of the electrode
terminal 40.

Meanwhile, when the upper surface of the battery housing 20 is concavely
recessed downward from the center, i.e., in a direction toward the electrode assembly 10,
the upper surface of the battery housing 20 and the upper surface of the terminal exposure
portion 41 may form the same plane according to the recess depth and the thickness of the
terminal exposure portion 41 of the electrode terminal 40. In this case, a step may not be
formed between the upper surface of the battery housing 20 and the terminal exposure
portion 41.

The flange portion 43 may be in at least part of the outer periphery of the terminal
coupling portion 42. The flange portion 43 may be bent in the inward direction of the
battery housing 20 and come into close contact with the inner surface of the battery

housing 20. Thus, the first electrode terminal 40 may be coupled to the battery housing
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20 by riveting.

The insulation gasket 50 is between the battery housing 20 and the first electrode
terminal 40 to prevent the contact between the battery housing 20 and the first electrode
terminal 40 having the opposite polarities. As previously described, the insulation
between the battery housing 20 and the first electrode terminal 40 may be maintained by
omitting the insulation gasket 50 and forming the insulating coating layer and/or ensuring
the spacing between the components. However, when the insulation gasket 50 is applied,
it is possible to ensure the insulation between the two components more reliably and
ensure sealability of the battery housing 20. As described above, when the insulation
between the first electrode terminal 40 and the battery housing 20 is maintained, the upper
surface of the battery housing 20 having an approximately flat shape, i.e., the outer surface
20a of the closed portion of the battery housing 20, may act as the second electrode
terminal of the cylindrical battery 1.

The insulation gasket 50 includes a gasket exposure portion 51 and a gasket
insertion portion 53. The gasket exposure portion 51 is between the terminal exposure
portion 41 of the first electrode terminal 40 and the battery housing 20 outside of the
battery housing 20. The gasket insertion portion 53 is between the terminal coupling
portion 42 of the first electrode terminal 40 and the battery housing 20 or between the
flange portion 43 of the first electrode terminal 40 and the battery housing 20 inside of the
battery housing 20. When the gasket insertion portion 53 is between the flange portion
43 and the battery housing 20, the gasket insertion portion 53 may come into close contact
with the inner surface of the battery housing 20 by riveting together with the flange portion

43. That is, the gasket insertion portion 53 of the insulation gasket 50 may be bent
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together when bending and coupling to the flange portion 43 to the inner surface of the
closed portion of the battery housing 20 by riveting to fix the first electrode terminal 40.
Accordingly, the gasket insertion portion 53 between the inner surface of the closed
portion of the battery housing 20 and the flange portion 43 may prevent the contact
between the first electrode terminal 40 and the battery housing 20 having the opposite
polarities. For example, the insulation gasket 50 may be made of a resin material having
insulating properties.

Referring to FIG. 4, the gasket exposure portion 51 of the insulation gasket 50
may be extended to cover the outer circumferential surface of the terminal exposure
portion 41 of the first electrode terminal 40. When the insulation gasket 50 covers the
outer circumferential surface of the first electrode terminal 40 as described above, it is
possible to prevent a short circuit from occurring in the process of coupling an electrical
connection component such as a busbar to the upper surface of the battery housing 20
and/or the first electrode terminal 40. Although not shown in the drawing, the gasket
exposure portion 51 of the insulation gasket 50 may be extended to cover not only the
outer circumferential surface of the terminal exposure portion 41 but also a part of the
upper surface.

When the insulation gasket 50 is made of a resin material, the insulation gasket 50
may be coupled to the battery housing 20 and/or the first electrode terminal 40 by heat
fusion. In this case, it is possible to enhance sealability at the coupling interface between
the insulation gasket 50 and the battery housing 20 and/or the coupling interface between
the insulation gasket 50 and the first electrode terminal 40. Meanwhile, when the gasket

exposure portion 51 of the insulation gasket 50 is extended to the upper surface of the
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terminal exposure portion 41, the first electrode terminal 40 may be coupled to the
insulation gasket 50 by insert injection molding.

The entire remaining area except the area occupied by the terminal exposure
portion 41 of the first electrode terminal 40 and the insulation gasket 50 on the upper
surface of the battery housing 20 may act as the second electrode terminal 20a having the
opposite polarity to the first electrode terminal 40. That is, the cylindrical battery 1 of the
present disclosure has a structure in which the pair of positive electrode terminal and
negative electrode terminal is on one side of the battery housing 20, not the two sides of
the battery housing 20. Accordingly, in connecting a plurality of cylindrical batteries 1
of the present disclosure, it is possible to form an electrical connection structure on only
one side of the cylindrical battery 1, thereby achieving structural simplicity in the
manufacture of a battery module and/or a battery pack. Additionally, the cylindrical
battery 1 of the present disclosure has both the positive electrode terminal and the negative
electrode terminal on a side opposite to the open side of the battery housing 20.
Accordingly, the cylindrical battery of the present disclosure may solve the problem with
insufficient coupling strength and/or increased electrical resistance that may occur by
attaching the electrical connection component such as the busbar (not shown) to a narrow
area such as the crimping portion 22 of the battery housing 20.

Referring to FIGS. 2 to 6, the first current collector 60 is coupled onto the
electrode assembly 10. The first current collector 60 is made of a metal having
conductive properties, and at least part of the lower surface facing the electrode assembly
10 is coupled to the first uncoated region 11. Although the drawing shows the flat

coupling surface of the first current collector 60 and the first uncoated region 11, as
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opposed to that of the drawing, the first current collector 60 may include a plurality of
concave-convex patterns on the lower surface thereof. When the concave-convex
patterns are formed, the concave-convex patterns may be pushed against the first uncoated
region 11 by pressing the first current collector 60.

Referring to FIG. 7, the first current collector 60 may be coupled to the end of the
first uncoated region 11. The coupling between the first uncoated region 11 and the first
current collector 60 may be accomplished, for example, by laser welding. The laser
welding may be performed by partially melting the base material of the first current
collector 60, and may be performed with solders for welding interposed between the first
current collector 60 and the first uncoated region 11. In this case, the solders preferably
have a lower melting point than the first current collector 60 and the first uncoated region
11.

The first current collector 60 may be coupled onto the coupling surface formed by
bending the end of the first uncoated region 11 in a direction parallel to the first current
collector 60. For example, the bent direction of the first uncoated region 11 may be a
direction toward the winding center C of the electrode assembly 10. When the first
uncoated region 11 has a bent shape as described above, it is possible to reduce the space
occupied by the first uncoated region 11, thereby improving the energy density.

Referring back to FIGS. 5 and 6, the first current collector 60 is coupled to the
first electrode terminal 40, and thereby electrically connects the first uncoated region 11 to
the first electrode terminal 40. As described above, the first current collector 60 may be
bolt coupled to the first electrode terminal 40. To this end, the first current collector 60

may include the current collector coupling portion 62 which is bolt coupled to the terminal
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coupling portion 42 of the first electrode terminal 40.

The current collector coupling portion 62 may be at approximately the center of
the first current collector 60. The current collector coupling portion 62 may be at a
location corresponding to the hole at the winding center C of the electrode assembly 10.
The current collector coupling portion 62 may protrude in a direction toward the first
electrode terminal 40. As shown in FIG. 5, for the terminal coupling portion 42 to be
inserted into and bolt coupled to the current collector coupling portion 62, the current
collector coupling portion 62 may have the screw threads on at least part of the inner
circumferential surface thereof. As shown in FIG. 6, for the current collector coupling
portion 62 to be inserted into and bolt coupled to the terminal coupling portion 42, the
current collector coupling portion 62 may have the screw threads on at least part of the
outer circumferential surface thereof.

Meanwhile, referring to FIGS. 5 to 7, the inner diameter of the current collector
coupling portion 62 may be equal to or smaller than the inner diameter of the hole at the
winding center C of the electrode assembly 10. This is to couple the first current
collector 60 to all the first uncoated regions 11 along the radial direction of the electrode
assembly 10, thereby minimizing the resistance rise and heat generation at the coupled part
of the electrode assembly 10 and the first current collector 60. When the hole runs
vertically at the center of the current collector coupling portion 62, the first current
collector 60 may be coupled to the first uncoated region 11 only at other areas except the
hole area. Accordingly, when the inner diameter of the current collector coupling portion
62 is smaller than the hole at the winding center C of the electrode assembly 10, the entire

lower surface of the first current collector 60 may be coupled to the first uncoated region
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11. However, the present disclosure is not limited thereto, and to reduce the resistance
through the increased cross section of the first electrode terminal 40, the outer diameter of
the terminal coupling portion 42 of the first electrode terminal 40 may be larger than the
hole at the winding center C of the electrode assembly 10.

As described above, since the cylindrical battery 1 of the present disclosure has a
structure in which the first current collector 60 and the first electrode terminal 40 are bolt
coupled to each other, it is possible to omit a welding process for coupling of the two
components. When the welding process is omitted, it is possible to minimize the dimeter
of the hole at the winding center C of the electrode assembly 10. For welding between
the first electrode terminal 40 and the first current collector 60, it is necessary to insert a
welding rod or emit a laser from the bottom open portion of the battery housing 20 through
the hole at the winding center C of the electrode assembly 10. To prevent damage to the
electrode assembly 10 during the insertion of the welding rod or laser emission and
achieve smooth welding, the dimeter of the hole at the winding center C may be equal to
or larger than a predetermined level. With the decreasing dimeter of the hole at the
winding center C, the area occupied by the electrode active material in the battery housing
20 increases, and as a consequence, the energy density may increase.

Referring to FIGS. 2 to 6, the insulator 70 is between the first current collector 60
coupled onto the electrode assembly 10 and the inner surface of the battery housing 20.
The insulator 70 prevents the contact between the first current collector 60 and the battery
housing 20. The insulator 70 may further include an intervening portion between the
outer circumferential surface of the electrode assembly 10 and the battery housing 20.

The insulator 70 may have an approximately flat plate shape.
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When the cylindrical battery 1 according to an embodiment of the present
disclosure includes the insulator 70, the terminal coupling portion 42 of the first electrode
terminal 40 is coupled to the first current collector 60 through the insulator 70.

Referring to FIGS. 2 and 9, the second current collector 80 is coupled to the
bottom of the electrode assembly 10. The underlying current collector plate 80 is made
of a metal having conductive properties and is connected to the second uncoated region 12.
Additionally, the second current collector 80 is electrically connected to the battery
housing 20. For example, the second current collector 80 may be fixed between the inner
surface of the battery housing 20 and the sealing gasket 90. That is, the second current
collector 80 may be fixed together with the cap 30 when forming the crimping portion 22
of the battery housing 20. Alternatively, the second current collector 80 may be welded
to the inner wall of the battery housing 20. Meanwhile, the second current collector 80
may be coupled to the cap 30 without direct contact with the battery housing 20. In this
case, the cap 30 is electrically connected to the battery housing 20.

Although not shown in the drawing, the second current collector 80 may include a
plurality of concave-convex patterns on one surface thereof. When the concave-convex
patterns are formed, the concave-convex patterns may be pushed against the second
uncoated region 12 by pressing the second current collector 80.

In the same way as the coupling structure between the first current collector 60
and the first uncoated region 11 described above with reference to FIG. 7, the second
current collector 80 is coupled to the end of the second uncoated region 12. The coupling
between the second uncoated region 12 and the second current collector 80 may be

accomplished, for example, by laser welding. The laser welding may be performed by
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partially melting the base material of the second current collector 80, and may be
performed with solders for welding interposed between the second current collector 80 and
the second uncoated region 12. In this case, the solders preferably have a lower melting
point than the underlying current collector plate 80 and the second uncoated region 12.

In the same way as the coupling structure between the first current collector 60
and the first uncoated region 11 described above with reference to FIG. 7, the second
current collector 80 may be coupled onto the coupling surface formed by bending the end
of the second uncoated region 12 in a direction parallel to the second current collector 80.
For example, the bent direction of the second uncoated region 12 may be a direction
toward the winding center C of the electrode assembly 10. When the second uncoated
region 12 has a bent shape as described above, it is possible to reduce the space occupied
by the second uncoated region 12, thereby improving the energy density.

Referring to FIGS. 11 and 12 together with FIG. 9, the second current collector 80
is coupled to the second uncoated region 12 of the electrode assembly 10 and electrically
connected to the battery housing 20. The second