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The present disclosure provides a secondary battery which improves safety by
preventing a crack in an active material. A secondary battery according to the present
disclosure includes: an electrode assembly which has a cathode and an anode coiled
in a jelly-roll structure to face each other with a separator being sandwiched
therebetween, the cathode including a cathode active material coating portion formed
on at least one surface of a cathode current collector, the anode including an anode
active material coating portion formed on at least one surface of an anode current
collector; a cathode tab and an anode tab which are electrically connected to the
cathode current collector and the anode current collector, respectively, and protrude
to an outside of the electrode assembly; and an insulation tape which is bonded to the
cathode active material coating portion or the anode active material coating portion
(referred to as a tab interference portion) which is disposed on an upper portion or a
lower portion with reference to a connection portion of the cathode tab or the anode
tab. According to the present disclosure, a safety accident caused by overheating may
be prevented by preventing a crack in an active material. In addition, even when a
crack occurs in the active material, a maximum contact state of the active material
may be maintained and hence the degree of heat generated may be reduced.
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Claims

1. Asecondary battery comprising:

an electrode assembly which has a cathode and an anode coiled in a jelly-roll
structure to face each other with a separator being sandwiched therebetween, the
cathode comprising a cathode active material coating portion formed on at least one
surface of a cathode current collector, the anode comprising an anode active material
coating portion formed on at least one surface of an anode current collector;

a cathode tab and an anode tab which are electrically connected to the cathode
current collector and the anode current collector, respectively, and protrude to an
outside of the electrode assembly; and

an insulation tape which is bonded to the cathode active material coating
portion or the anode active material coating portion (referred to as a tab interference
portion) which is disposed on an upper portion or a lower portion with reference to a
connection portion of the cathode tab or the anode tab.

2. The secondary battery of claim 1, wherein a bonding area of the insulation
tape is larger than a connection area of the cathode tab or the anode tab.

3. The secondary battery of claim 2, wherein the insulation tape is bonded
along a longitudinal direction of the electrode assembly.

4. The secondary battery of claim 2, wherein the insulation tape is bonded
along a coiling direction of the electrode assembly.

5. The secondary battery of claim 1, further comprising a second insulation
tape which is additionally bonded to a cathode active material coating portion or an
anode active material coating portion of another coiling layer which is adjacent to the
insulation tape (referring to as a first insulation tape) bonded to the tab interference
portion of the electrode assembly.

6. The secondary battery of claim 5, wherein the second insulation tape is
bonded to a plurality of coiling layers.

7. The secondary battery of claim 6, wherein the second insulation tape has
a thickness increasing as the second insulation tape gets closer to the tab interference
portion.
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8. The secondary battery of any one of claims 1 to 7, wherein the thickness

of the insulation tape is within a range from 15 to 70 pum.

9. The secondary battery of any one of claims 1 to 7, wherein the insulation
tape is comprised of polyethylene terephthalate or polyimide.
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Specification

Technical Field

[0001] The present disclosure relates to a secondary battery with improved safety,
and more particularly, to a secondary battery which adopts a structure capable of
preventing a crack in an active material and improving contact state maintenance.

Background Art

[0002] With the technological development and increasing demand for mobile
devices, electric cars, hybrid cars, power storage devices, uninterruptible power
supplies, etc., the demand for secondary batteries as an energy source is dramatically
increasing, and lots of researches are being done on batteries that can meet various
needs.

[0003] One of the major research projects on secondary batteries is to improve
safety of secondary batteries. When an electrolyte decomposition reaction and thermal
runaway occur due to overheating caused by internal short circuit, overcharging, over
discharging, etc., pressure in batteries may rapidly increase, causing explosion of
batteries.

[0004] Overheating of secondary batteries arises from many causes, but a crack
in an active material in secondary batteries may be one of the causes.

[0005] FIG. 1 is a view schematically illustrating a structure of a typical electrode
assembly of a secondary battery to explain a configuration of a can-type secondary
battery.

[0006] Referring to FIG. 1, a secondary battery is comprised of a unit cell which
includes a cathode current collector 110, a separator 120, and an anode current
collector 130. Aluminum is primarily used as a material of the cathode current
collector 110. A cathode tab 14 is provided on a certain area of the cathode current
collector 110. A copper material is used for the anode current collector 130
corresponding to the cathode current collector 110. An anode tab 150 is also provided
on a certain area of the anode current collector 130. An active material 160 is coated
over the cathode current collector 110 and the anode current collector 130,
respectively. For example, a lithium-based active material is coated over the cathode
current collector 110, and a carbon-based active material is coated over the anode
current collector 130. The separator 120 may have a porous material, butis not limited
thereto.

[0007] Views (a) and (b) of FIG. 2 are views schematically illustrating a state in
which a unit cell used for a can-type secondary battery is coiled and a state in which
an electrode tab interferes with an electrode assembly due to internal stress during a
charging or discharging process.

[0008] Referring to view (a) of FIG. 2, a state in which the unit cell illustrated in
FIG. 1 is coiled in one direction is illustrated. The cathode current collector 110 and
the anode current collector 130 do not contact each other due to the presence of the
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separator 120, and charging or discharging is performed through the cathode tab 140
and the anode tab 150.

[0009] Referring to view (b) of FIG. 2, a state in which the cathode tab 140 and
the anode tab 150 interfere with the active material 160 due to internal stress
generated in the charging or discharging process. Internal stress is generated in the
coiled unit cell in the charging or discharging process. In this case, the coiled unit cell
slightly swells due to the internal stress, and in this case, portions to which the cathode
tab 140 and the anode tab 150 are attached (hereinafter, ‘tab interference portions’)
are subject to more stress than the other portions. In addition, not only the portions to
which the cathode tab 140 and the anode tab 150 are attached, but also portions that
are adjacent to the cathode tab 140 and the anode tab 150 when the unit cell is coiled
although the cathode tab 140 and the anode tab 150 are not attached thereto are
subject to relatively more stress.

[0010] When the cathode tab 140 and the anode tab 150 interfere with the active
material 160 as described above, stress is accumulated by repeated charging and
discharging, causing a crack in the active material 160. When a crack occurs in the
active material 160, resistance locally increases in the active material portion where
the crack occurs, causing overheating. Accordingly, there is a need for measures to
protect the active material 160 from the above-described tap interference.

Detailed Descriptions of the Invention

Objects to be solved

[0011] The present disclosure has been developed to solve the above-described
problems, and an object of the present disclosure is to provide a secondary battery
which adopts a structure capable of minimizing interference on an active material by
a tab to have more improved safety.

Means for Solving the Problem

[0012] To achieve the above-described technical objects, a secondary battery
includes: an electrode assembly which has a cathode and an anode coiled in a jelly-
roll structure to face each other with a separator being sandwiched therebetween, the
cathode including a cathode active material coating portion formed on at least one
surface of a cathode current collector, the anode including an anode active material
coating portion formed on at least one surface of an anode current collector; a cathode
tab and an anode tab which are electrically connected to the cathode current collector
and the anode current collector, respectively, and protrude to an outside of the
electrode assembly; and an insulation tape which is bonded to the cathode active
material coating portion or the anode active material coating portion (referred to as a
tab interference portion) which is disposed on an upper portion or a lower portion with
reference to a connection portion of the cathode tab or the anode tab.
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Effects of the Invention

[0013] According to one aspect of the present disclosure, a safety accident
caused by overheating may be prevented by preventing a crack in an active material
caused by interference by an electrode tab.

[0014] According to another aspect of the present disclosure, even when a crack
occurs in the active material due to interference by the electrode tab, a maximum
contact state of the active material may be maintained and hence the degree of heat
generated in the cracked portion may be reduced.

Brief Description of the Drawings

[0015] The following drawings attached with the specification illustrate preferred
embodiments of the present disclosure, and assists in understanding the technical
concepts of the present disclosure with the detailed descriptions of the invention which
will be described below, and hence, the present disclosure should not be construed
as being limited only to the matters described in the drawings.

FIG. 1 is a view schematically illustrating a structure of a typical electrode
assembly of a secondary battery to explain a configuration of a can-type secondary
battery.

Views (a) and (b) of FIG. 2 are views schematically illustrating a state in which a
unit cell used in a can-type secondary battery is coiled, and a state in which an
electrode tab interferes with an active material coating portion due to internal stress
during a charging or discharging process.

FIG. 3 is a cross-sectional view of an electrode assembly of a secondary battery
with improved safety according to an embodiment of the present disclosure.

Views (a) to (c) of FIG. 4 are views schematically illustrating a state in which an
insulation tape is bonded to an active material according to an embodiment of the
present disclosure.

FIG. 5 is a cross-sectional view of an electrode assembly of a secondary battery
with improved safety according to another embodiment of the present disclosure.

FIG. 6 is a cross-sectional view of an electrode assembly of a secondary battery
with improved safety according to still another embodiment of the present disclosure.

Detailed Description of Embodiments of the Invention

[0016] Hereinafter, preferred embodiments of the present disclosure will be
described in detail with reference to the accompanying drawings. Prior to this, terms
and words used in the detailed descriptions and the claims should not be construed
as being limited to their ordinary or dictionary senses, and should be construed as
meanings and concepts conforming to the technical ideas of the present disclosure,
based on the principle that inventors can appropriately define concepts of terms to
explain their invention in the best way. Accordingly, the embodiments described in the
detailed descriptions and configurations illustrated in the drawings are just a most
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preferred embodiment of the present disclosure, and do not represent all technical
ideas of the present disclosure, and hence, it should be understood that there are
various equivalents and variations that can replace them at the time of filing of the
present application.

[0017] FIG. 3 is a cross-sectional view of an electrode assembly 100 of a
secondary battery with improved safety according to an embodiment of the present
disclosure.

[0018] Referring to FIG. 3, the electrode assembly 100 of the secondary battery
includes a unit cell which includes a cathode current collector 110, a separator 120,
and an anode current collector 130. Although only one unit cell is illustrated in the
drawing, two or more unit cells may be coiled. A cathode active material coating portion
coated with an active material 160 is provided on at least one surface of the cathode
current collector 110. For the convenience of explanation, a cathode is defined as
including the cathode current collector 110 and the cathode active material coating
portion. In addition, an anode active material coating portion coated with the active
material 160 is provided on at least one surface of the anode current collector 130.
For the convenience of explanation, an anode is also defined as including the anode
current collector 130 and the anode active material coating portion. The electrode
assembly 100 is formed by arranging the cathode and the anode to face each other
with the separator 120 being sandwiched therebetween, and then coiling in a jelly-roll
structure.

[0019] The electrode assembly 100 includes a cathode tab 140 and an anode
tab 150 which are electrically connected to the cathode current collector 110 and the
anode current collector 130, respectively, and protrude to the outside of the electrode
assembly 100. The cathode tab 140 and the anode tab 150 provide passages through
which an electric current is inputted and outputted during a charging or discharging
process of the secondary battery.

[0020] The electrode assembly 100 includes an insulation tape 200 which is
bonded to the cathode active material coating portion or the anode active material
coating portion (referred to as a tab interference portion), which is disposed on an
upper portion or a lower portion with reference to a connection portion of the cathode
tab 140 or the anode tab 150. FIG. 3 illustrates an example of the insulation tape 200
which is bonded to the active material coating portion formed on the opposite side of
the cathode tab 140 or the anode tab 150 with reference to the separator 120 for the
clarity of illustration. When the insulation tape 200 is bonded to the tab interference
portion as described above, a local crack in the active material which may be caused
by internal stress generated during a charging or discharging process may be
prevented. Furthermore, even when the active material cracks, the contact of the
active material may be maintained to the maximum so that the degree of heat
generated in the cracked portion may be reduced.
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[0021] Views (a) to (c) of FIG. 4 are views illustrating the insulation tape 200 which
are bonded to the active material 160 in various methods according to an embodiment
of the present disclosure.

[0022] Referring to view (a) of FIG. 4, it is preferable that the bonding area of the
insulation tape 200 is larger than the area of the current collector to which the cathode
tab 140 or the anode tab 150 is connected in order to minimize a crack in the active
material portion that the electrode tab interferes with.

[0023] According to one aspect, the insulation tape 200 may be bonded along a
longitudinal direction (that is, a vertical direction) of the electrode assembly 100 as
shown in view (b) of FIG. 4. In this case, a crack in the active material which may be
caused by interference by the tab may be effectively prevented from propagating in
the longitudinal direction of the electrode assembly 100.

[0024] According to another aspect, the insulation tape 200 may be bonded along
a coiling direction (that is, a horizontal direction) of the electrode assembly as shown
in view (c) of FIG. 4. In this case, a crack in the active material which may be caused
by interference by the tab may be effectively prevented from propagating in the coiling
direction of the electrode assembly 100.

[0025] The shape of the insulation tape 200 is not limited to the rectangular shape.
Accordingly, the shape of the insulation tape 200 may be changed to various shapes,
such as a trapezoidal shape, a circular shape, a semi-circular shape, a triangular
shape, a pentagonal shape, a hexagonal shape, etc., as needed.

[0026] According to another embodiment, in addition to the insulation tape 200
bonded to the tap interference portion, the electrode assembly 100 may further include
an insulation tape which is bonded to a cathode active material coating portion or an
anode active material coating portion of another coiling layer, which is adjacent to an
upper portion or a lower portion of the insulation tape 200. Hereinafter, this will be
described in detail.

[0027] FIG. 5 is a cross-sectional view of an electrode assembly 100 of a
secondary battery with improved safety according to another embodiment of the
present disclosure.

[0028] Referring to FIG. 5, the electrode assembly 100 may further include an
insulation tape 210 which is bonded to an active material coating portion of another
coiling layer A which is adjacent to the electrode tab, in addition to the insulation
tape 200 bonded to the tab interference portion. The number of regions to which the
second insulation tape 210 is bonded may be appropriately adjustable. For the
convenience of explanation, the former insulation tape 200 will be referred to as a first
insulation tape, and the latter insulation tape 210 will be referred to as a second
insulation tape. Another coiling layer A refers to a local region of a unit cell which is
disposed on a different layer on the upper portion or lower portion of the electrode tab
in the process of coiling the unit cell in the jelly-roll structure. Since the active material
coating portion existing in another coiling layer A is positioned on the upper portion or
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lower portion of the electrode tab 140, 150, the active material coating portion is more
vulnerable to interference by the electrode tab 140, 150 than the other portions.
Accordingly, when the second insulation tape 210 is additionally bonded to another
coiling layer A adjacent to the electrode tab 140, 150, a crack in the active material
which may be caused in another coiling layer A may be prevented, and, even when a
crack occurs, the contact of the active material may be maintained to the maximum so
that the degree of heat generated in the cracked portion may be reduced.

[0029] FIG. 6 is a cross-sectional view of an electrode assembly 100 of a
secondary battery with improved safety according to still another embodiment of the
present disclosure.

[0030] Referring to FIG. 6, the second insulation tape 210 bonded to another
coiling layer A may have its thickness relatively increase as the second insulation
tape 210 gets closer to the electrode tab 140, 150. This is because the degree of
interference by the tab increases closer to the electrode tab 140, 150, and the
possibility of occurrence of a crack in the active material increases. According to the
present embodiment, by increasing the thickness of the second insulation tape 210
closer to the electrode tab, a crack in the active material which may be caused by
interference by the tab may be more effectively prevented.

[0031] In the above-described embodiment, the thickness of the insulation
tape 200, 210 used for preventing the interference by the tab may be adjusted within
a range from 15 to 17 um. A specific thickness condition of the insulation tape 200,
210 may be appropriately selected considering the thickness, tensile strength of the
active material coating portion. In addition, the material of the insulation tape 200, 210
may include, but not specially be limited to, a high molecular material having
adhesiveness, flexibility and insulation, and for example, the insulation tape 200, 210
may be comprised of polyethylene terephthalate or polyimide.

[0032] According to one aspect of the present disclosure, a safety accident
caused by overheating may be prevented by preventing a crack in an active material
caused by interference by an electrode tab. In addition, even when a crack occurs in
the active material due to interference by the electrode tab, a maximum contact state
of the active material may be maintained and hence the degree of heat generated in
the cracked portion may be reduced.

[0033] Although the present disclosure has been described based on the limited
embodiments and the drawings as described above, the present disclosure is not
limited thereto and various modifications and changes may be made by a person
skilled in the art to which the present disclosure belongs within the technical spirit of
the present disclosure and the range equivalent to the claims described below.
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Explanation of Signs

[0034] 100: electrode assembly 110: cathode current collector
120: separator 130: anode current collector
140: cathode tab 150: anode tab

160: active material 200: insulation tape
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