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(57) Abrégé/Abstract:

The present application provides a battery cell comprising a first pole piece wound to form a part of the battery cell, the first pole
piece has a first end portion along the length direction of the unfolded first pole piece, and a first notch is formed at the edge of the
first end portion. Further provided is a lithium ion battery. An object of the present application is to provide a battery cell and a
lithium ion battery in which the head and tail of the pole piece are distinguishable.
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ABSTRACT

A battery cell, including a first electrode plate, a second electrode plate, a separator, and a
first electrode tab. The separator is disposed between the first electrode plate and the second
electrode plate. The first electrode plate, the second clectrode plate, and the separator are wound

53 along a length direction of the first electrode plate. The first electrode tab is located at an end in a
width direction of the first electrode plate. In the length direction of the first electrode plate, the
first electrode plate includes a first edge, and a first notch is disposed at the first edge. This

application further provides a lithium-ion battery.

Lad
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BATTERY CELLAND LITHIUM-ION BATTERY
CROSS REFERENCE TO RELATED APPLICATION

[0001] This application is a national phase entry of the PCT international application Serial
No. PCT/CNZ2018/082717, filed on April 11, 2018, and the enfire content of which is

incorporated herein by reference.
TECHNICAL FIELD

[0002] This application relates to the battery field, and in particular, to a battery cell and a

lithium-ion battery.
BACKGROUND

[0003] Lithium-ion batteries have been extensively applied to consumer electronics.
However, due to features of the lithium-ion batteries, there are safety risks for the lithium-ion
batteries. For example, during falling of consumer electronics, an outer aluminum foil is easily
torn, causing a short-circuit failure in a battery. To resolve this problem, a lithium-ton battery with
a double-side-coated electrode plate may be used, and its outermost layer is a separator. During
falling, great friction between the outermost separator and a packaging bag can alleviate an
impact, and short-circuit risks caused by tearing and damage can be greatly reduced because only
the double-sidecoated electrode plate exists externally. Because the electrode plate is coated
completely and continuously, and there is only a difference on a tab side, it is difficult to
distinguish a start end of a battery cell. If a start winding position is incorrect, tab misplacement

is causcd, and packaging is affected.
SUMMARY

10004] In view of the existing problem in the related art, an objective of this application is to
provide a battery cell in which a head portion and a tail portion of an electrode plate can be
distinguished, and a lithium-ion battery.

[0995] To achieve the foregoing objective, this application provides a battery cell, including a
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first electrode plate, a second clectrode plate, a separator, and a first electrode tab. The separator
is disposed between the first clectrode plate and the second electrode plate. The first electrode
plate, the second electrode plate, and the separator are wound along a length direction of the first
clectrode plate. The first electrode tab is located at an end n a width direction of the first
electrode plate. In the length direction of the first electrode plate, the first electrode plate includes
a first edge, and a first notch is disposed at the first edge.

[0006] According to an embodiment of this application, the first eclectrode plate further
includes a second edge opposite to the first edge in the length direction of the first electrode plate,
and a second notch is disposed at the second edge.

{0097] According to an embodiment of this application, an opening direction of the first
notch is opposite to an opening direction of the second notch.

[00408] According to an embodiment of this application, a symmetry axis of the first notch
and a symmetry axis of the second notch are on one straight line.

[0009] According to an embodiment of this application, the first elecirode plate includes a
third edge in the length direction of the first electrode plate, a distance between a symmetry axis
of the first notch and the third edge is /3 to 2/3 of a width of the first electrode plate; and a
distance between a symmetry axis of the second notch and the third edge is 1/3 10 2/3 of the
width of the first electrode plate.

[0010] According to an embodiment of this application, an opening width of the first notch is
1/7 to 3/5 of a width of the first electrode plate; and an opening width of the second notch is 177
to 3/5 of the width of the first electrode plate.

10011} According to an embodiment of this application, in a length direction of the second
electrode plate, the second electrede plate further includes a fourth edge, and a third notch is
disposed at the fourth edge.

[0012] According to an embodiment of this application, the second electrode plate further
includes a fifth edge opposite to the fourth edge in the length direction of the second electrode
plate, and a fourth notch is disposed at the fifth edge.

{10013] According to an embodiment of this application, an opening direction of the third
notch and an opening direction of the fourth notch are opposite.

[0014] According to an embodiment of this application, the second electrode plate includes a

sixth edge in a length direction of the second electrode plate, a distance between a symmetry axis
s

£
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of the third notch and the sixth edge is 1/3 to 2/3 of a width of the second electrode plate; and a
distance between a symmetry axis of the fourth notch and the sixth edge is /3 to 2/3 of the width
of the second electrode plate.

[0015] According to an embodiment of this application, an opening width of the third notch is
1/7 to 3/5 of a width of the second electrode plate; and an opening width of the fourth notch is 1/7
to 3/5 of the width of the second electrode plate .

0016} According to one embodiment of this application, the first electrode plate is a cathode
electrode plate, and the second electrode plate is an anode electrode plate.

[0017] According to one embodiment of this application, the first notch is disposed in a start
segment of the anode electrode plate, and the third notch is disposed in a tail segment of the
cathode electrode plate.

[0018] According to one embodiment of this application, the first electrode plate includes a
first current collector, the first electrode tab and the first current collector are integrally formed.
[0019] According to one embodiment of this application, a length of the first electrode tab is
equal to a length of the first current collector in the length direction of the first electrode plate,.
[0020] According to one embodiment of this application, an active material is provided on the
first electrode plate and the first clectrode tab, the active material on the first clectrode plate and
the active material on the first electrode tab are in contact with each other, a width of the active
material on the first electrode tab is Omm to 2mm in the width direction of the first electrode
plate.

[0021] According to one embodiment of this application, an insulating layer is provided on
the first electrode plate and the first electrode tab, the insulating layer on the first electrode plate
and the insulating layer on the first electrode tab are in contact with each other.

[0022] According to one embodiment of this application, an active material is provided on the
tirst electrode plate, an insulating layer is provided on the first electrode tab, the active material
on the first electrode plate and the insulating layer on the first electrode tab are in contact with
gach other.

10023} According to another embodiment of this application, a lithium-ion battery is further
provided and includes the battery cell according to any one of the foregoing embodiments and a
packaging bag for packaging the battery cell.

10024} Beneficial effects of this application are as follows:
3
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[0025] In this application, along the length direction of the first electrode plate that is
unwound, the first electrode plate has the first end portion, and the first notch is disposed at the
edge of the first end portion. This helps recognize the head portion and the tail portion of the first
¢lectrode plate, thereby avoiding direct action of external force on a single electrode plate during
replacement of the battery cell, and turther reducing safety risks during the replacement of the

battery cell.
BRIEF DESCRIPTION OF DRAWINGS

[0026] FIG. | is a top view of an embodiment of a first electrode plate of a battery cell
according to this application;

[0027] FIG. 2 ts a top view of an embodiment of a first electrode plate of a battery cell
according to this application;

{0028] FIG. 3 is a top view of an embodiment of a first electrode plate of a battery cell
according to this application;

10029} FIG. 4 is a top view of an embodiment of a second electrode plate of a battery cell
according to this application;

[0030] FIG. 5 to FIG. 8 are schematic diagrams of various embodiments of an electrode plate
of a battery celi according to this application;

[0031] FIG. 9 is a top view of an embodiment of a battery cell according to this application,
where tabs are located on one side of the battery cell;

10032} FIG. 10 is a top view of another embodiment of a battery cell according to this
application, where tabs are located on two sides of the battery cell; and

10033] FIG. 11 is a top view of an embodiment of a battery cell according to this application,

where fabs are not sliced.

DESCRIPTION OF EMBODIMENTS

10034] Referring to FIG. 1, this application provides a battery cell I, including a first
electrode plate 2 that winds to form a part of the battery cell {. Along a length direction of the
first electrode plate 2 that 1s unwound, the first electrode plate 2 has a first end portion 4, and a

first notch 6 is disposed at an edge of the first end portion 4.
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[0035] In other words, a notch is disposed at one end of a continuously coated cathode
electrode plate to help distinguish a head portion and a tail portion of the clectrode plate, where
one end of the electrode plate located in the battery cell is the head portion, and one end of the
clectrode plate located outside the battery cell is the tail portion, After the battery cell is used for
a period of time, the battery cell usually needs to be replaced due to lifetime reduction. Disposing
a notch on an electrode plate can avoid direct action of external force on a single electrode plate
during replacement of the battery cell, and further reduce safety risks during the replacement of
the battery cell.

[0036] Referring to FI1G. 2, according to an embodiment of this application, the first electrode
plate 2 further has a second end portion 8 opposite to the first end portion 4 along the length
direction of the first electrode plate 2 that is unwound, and a second notch 10 is disposed at an
edge of the second end portion &.

[0037] It should be understood that a notch may be disposed in the first end portion 4 or the
second end portion 8 of the first electrode plate 2, and used for determining a start winding
position. In addition, during the replacement of the battery cell I, the action of force on a single
efectrode plate can be avoided, and short-circuit risks can be reduced. Moreover, a distance
between a center of the first notch 6 and the edge of the first end portion 4 of the first electrode
plate 2 is 1/3 to 2/3 of a width of the first end portion 4, and a width of the first notch 6 is 1/7 to
3/5 of the width of the first end portion 4; and a distance between a center of the second notch 10
and the edge of the second end portion 8 of the first electrode plate 2 is 1/3 to 2/3 of a width of
the second end portion 8§, and a width of the second notch 10 is 1/7 10 3/5 of the width of the
second end portion 8. If the first notch 6 or the second notch 10 is excessively large, a distance
between an edge of the first notch 6 or the second notch 10 and an edge of the first electrode plate
2 is excessively small, and a coating easily falls down and causes a short circuit. If the first notch
6 or the second notch 1€ is excessively small, the external force cannot be avoided effectively. In
the description herein, the center of the first notch 6 is a deepest point of the first notch 6 recessed
in the first electrode plate 2, and the center of the second notch 10 is a deepest point of the second
notch [0 recessed in the first electrode plate 2. The width of the first end portion 4 or the second
end portion § 1s a width along a width direction of the first electrode plate 2.

[0038] According to an embodiment of this apphcation, as shown in FIG, 3, the first notch 6

and the second notch 10 are disposed opposite to each other along the length direction of the first
5
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electrode plate 2 that is unwound, and opening directions of the first notch 6 and the second notch
10 are opposite. The first notch 6 is an axisymmetrical structure, and the second notch 10 is also
an axisymmetrical structure. A symmetry axis of the first notch 6 and a symmetry axis of the
second notch 10 are the same, that is, the two symmetry axes are on one straight line.

{0039] According to an embodiment of this application, one of the first end portion 4 and the
second end portion 8 is a head portion of the first electrode plate 2, and the other one is a fail
portion of the first electrode piate 2.

{0040} Referring to FIG. 4, according to an embodiment of this application, the battery celi 1
further includes a second clectrode plate 12 that winds to form a part of the battery cell 1, where
along a length direction of the second electrode plate 12 that is unwound, the second electrode
plate 12 has a third end portion 14, and a third notch 16 is disposed at an edge of the third end
portion 4.

{0041] According to an embodiment of this application, the second electrode plate 12 further
has a fourth end portion opposite to the third end portion 14 along the length direction of the
second electrode plate 12 that is unwound, and a fourth notch is disposed at an edge of the fourth
end portion.

[0042] According to the foregoing embodiment, a notch may be disposed in the third end
portion 14 or the fourth end portion of the second electrode piate 12, and used for determining a
start winding position. In addition, during the replacement of the battery cell 1, the action of force
on a single electrode piate can be avoided, and short-circuit risks can be reduced. Moreover, a
distance between a center of the third notch 16 and the edge of the third end portion 14 of the
second electrode plate 12 is 1/3 to 2/3 of a width of the third end portion 14, and a width of the
third notch 16 is 1/7 to 3/5 of the width of the third end portion; and a distance between a center
of the fourth notch and the edge of the fourth end portion of the second electrode plate 12 is 1/3
to 2/3 of a width of the fourth end portion, and a width of the fourth notch is [/7 to 3/5 of the
width of the fourth end portion. If the third notch 16 or the fourth notch is excessively large, a
distance between an edge of the third notch 16 or the fourth notch and an edge of the second
electrode plate 12 is excessively small, and a coating casily falls down and causes a short circuit.
If the third notch 16 or the fourth notch is excessively small, the external force cannot be avoided
effectively.

[0043] According to an embodiment of this application, the third notch 16 and the fourth
G
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notch are disposed opposite to each other along the length direction of the second electrode plate
that is unwound, and opening directions of the third notch 16 and the fourth notch arc opposite.
{10044] According to an embodiment of this application, one of the third end portion 14 and
the fourth end portion is a head portion of the second electrode plate 12, and the other one is a tail
portion of the second electrode plate 12.

[0045] According to an embodiment of this application, one of the first electrode plate 2 and
the second electrode plate 12 is a cathode clectrode plate, and the other one is an anode electrode
plate. In an embodiment, the first notch 6 is disposed in a start segment of the anode electrode
plate, and the third notch 16 is disposed in a tail segment of the cathode electrode plate. Certainly,
it shouid be understood that various appropriate structures may also be used in other optional
embodiments.

[0046] According to an embodiment of this application, the battery cell 1 further includes a
separator that winds to form a part of the battery cell 1, where the separator is disposed between
the first electrode plate 2 and the second clectrode plate 12,

10047] FIG. 5 to FIG. 8 are schematic diagrams of various embodiments of an electrode plate
of a battery cell | according to this application. In the following descriptions, a first electrode
plate 2 being a cathode clectrode plate i1s used as an example to describe various structures of an
electrode plate. However, it should be understood that the structures of the electrode plate
described hereinafter are alse applicable to an anode e¢lectrode plate (for example, a second
electrode plate 12), that is, the following descriptions do not constitute any limitation on this
application.

{0048] As shown in FIG. 5, in this embodiment, both sides of the cathode electrode plate 2
are coated with a cathode active material 3, and the cathode electrode plate 2 includes a first
notch 6. Specifically, in this embodiment, the cathode electrode plate 2 has a plurality of tabs 5.
The tab 5 protrudes from an edge of a cathode current collector 7, and a top of the cathode active
material 3 protrudes from the edge of the cathode current collector 7 for approximately 0 mm to 2
mm. To be speeific, in this embodiment, the top of the cathode active material 3 is located
between an edge of the cathode electrode plate 2 and an edge of the tab 5.

[0049] As shown in FIG. 6, in this embodiment, both sides of the cathode electrode plate 2
are coated with a cathode active material 3, and the cathode electrode plate 2 includes a first

notch 6. Specifically, in this embodiment, the cathode electrode plate 2 has a plurality of tabs 5.
7
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The tab 5 protrudes from an edge of a cathode current collector 7, and a top of the cathode active
material 3 protrudes from the edge of the cathode current collector 7 for approximately 0 mm to 2
mm. In addition, a difference from the embodiment shown in FIG. 5 lies in that the embodiment
in FIG. 6 further includes an insulation layer 9, where the insulation layer 9 is applied in a
position of the tab 5 and adjoins the active material 3.

[0050] Further, as shown in FIG. 7, in this embodiment, both sides of the cathode electrode
plate 2 are coated with a cathode active material 3, and the cathode electrode plate 2 includes a
first notch 6. Specifically, in this embodiment, the cathode electrode plate 2 has a plurality of tabs
5, and the tab 5 protrudes from an edge of a cathode current collector 7. In addition, this
embodiment further includes an insulation layer 9. A difference from the embodiment shown in
FIG. 6 lies in that the insulation layer 9 in FIG. 7 extends to middle and lower portions of the tab
5 along an cdge of a coating area of the active material 3.

[0051] As shown in FIG. 8, in this embodiment, both sides of the cathode electrode plate 2
are coated with a cathode active material 3, and the cathode clectrode plate 2 includes a first
notch 6. A difference from the foregoing embodiment lies in that the embodiment shown in FIG.
& includes a tab 5 whose length is the same as that of a cathode current collector 7, and that the
tab 5 protrudes from a top of the cathode current coliector 7.

10052] it should be understood that in the foregoing descriptions, the first electrode plate 2 is
used as a cathode electrode plate for description. All the foregoing structures may also be applied
to an anode electrode plate. The foregoing descriptions are only embodiments of this application,
and do not constitute any limitation on this application.

[0053] Referring to FIG. 9 and FIG. 10, according to any one of the foregoing embodiments
of this application, along a thickness direction of the battery cell 1, a tab 18 is disposed on a top
of the battery celf 1. According to an embodiment of this application, along the thickness
direction T, a tab 20 is disposed at a bottom of the battery cell | opposite to the top. It should be
understood that the tabs may be located on one side of the battery cell 1, or may be located on
two sides of the battery cell L. Specifically, in the embodiment shown in FIG. 9, the tabs 18 and
20 may be disposed on the top in the thickness direction T of the battery cell 1. In the
embodiment shown in FIG. 10, the tab 18 may be disposed on the top of the battery cell 1, and
the tab 20 may be disposed at the bottom of the battery cell 1. Certainly, it should be understood

that locations and structures of the tabs may be determined based on specific usage.
8
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[0054] Disposing a notch in a head portion or a tail portion of an electrode plate helps
recognize the head portion and the tail portion of the electrode plate. In particular, when an
electrode plate is disposed on both the top and the bottom of the battery cell, it is difficult to
distinguish a head portion and a tail portion of the electrode plate. After a notch s dispesed, the
head portion and the tail portion can be easily distinguished, and tab misplacement caused by an
incorrect start winding position and a further tmpact on packaging of the battery cell can be
avoided effectively.

[0055] Referring to FIG. 11, an embodiment of this application further provides another
optional structure. FIG. 11 is a top view of an embodiment of a battery cell 1 according to this
application, where tabs are not sliced. Specifically, the tabs 18 and 20 may be disposed on the top
and bottom of the battery celi | respectively, but the tabs 18 and 20 in this embodiment are not
sliced, so that the battery cell | includes tabs whose lengths are the same as that of a current
collector. Certainly, it should be understood that the foregoing descriptions are only exemplary
embodiments of this application. In an optional embodiment, the structures shown in FIG. 9 and
FIG. 10 may be used, or the structure shown in FIG. 11 may be used. In addition, the tab 18 may
be sliced, but the tab 20 is not sliced, or vice versa. Therefore, the foregoing embodiments do not
constitute any limitation on this application.

[0056] According to another embodiment of this application, a lithium-ion battery is further
provided and includes the battery cell | according o any one of the foregoing embodiments and a
packaging bag for packaging the battery celi 1.

10057] The foregoing descriptions are only preferred embodiments of this application, and are
not intended to Hmit this application. For a persen skilled in the art, this application may be
subject to various changes and vanations. Any modifications, equivalent replacements,
improvements, and the like made within the spirit and principle of this application shall fall

within the protection scope of this application.

9
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CLAIMS

What is claimed is:

. A battery cell, comprising:

a first electrode plate;

a second electrode plate;

a separator disposed between the first electrode plate and the second electrode plate; the first
electrode plate, the second electrode plate, and the separator are wound along a length direction
of the first electrode plate;

a first electrode tab located at an end in a width direction of the first electrode plate;

wherein in the length direction of the first electrode plate, the first electrode plate comprises
a first edge, and a first notch is disposed at the first edge.

2. The battery cell according to claim 1, wherein the first electrode plate further comprises a
second edge opposite 1o the first edge in the length direction of the first electrode plate, and a
second notch 1s disposed at the second edge.

3. The battery cell according to claim 2, wherein an opening direction of the first notch is
opposite to an opening direction of the second notch.

4. The battery cell according to claim 2, wherein a symmetry axis of the first notch and a
symmetry axis of the second notch are on one straight line.

5. The battery cell according to claim 2, wherein the first clectrode plate comprises a third
edge in the length direction of the first electrode plate, a distance between a symmetry axis of the
first notch and the third edge is 1/3 to 2/3 of a width of the first electrode plate; and a distance
between a symmetry axis of the second notch and the third edge is 1/3 to 2/3 of the width of the
first electrode plate.

6. The battery cell according to claim 2, wherein an opening width of the first notch is 1/7 to
3/5 of a width of the first electrode plate; and an opening width of the second notch is 1/7 to 3/5
of the width of the first electrode plate.

7. The battery cell according to claim 1, wherein in a length direction of the second electrode

1G
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plate, the second electrode plate comprises a fourth edge, and a third notch is disposed at the
fourth cdge.

8. The battery cell according to claim 7, wherein the second electrode plate further
comprises a fifth edge opposite to the fourth edge in the length direction of the second electrode
plate, and a fourth notch is disposed at the tifth edge.

9. The battery cell according to claim 8, wherein an opening direction of the third noich and
an opening direction of the fourth notch are opposite.

10. The battery cell according to claim 8, wherein the second clectrode plate comprises a
sixth edge in a length direction of the second electrode plate, a distance between a symmetry axis
of the third notch and the sixth edge is 1/3 to 2/3 of a width of the second electrode plate; and a
distance between a symmetry axis of the fourth notch and the sixth edge is 1/3 to 2/3 of the width
of the second electrode plate.

t]. The battery cell according to claim 8, wherein an opening width of the third notch is 1/7
to 3/5 of a width of the second electrode plate; and an opening width of the fourth notch is 1/7 to
3/5 of the width of the second electrode plate.

2. The battery cell according to claim 1, wherein the first electrode plate is a cathode
electrode plate, and the second electrode plate is an anode electrode plate.

13. The battery cell according to claim 12, wherein the first notch is disposed in a start
segment of the anode electrode plate, and the third notch is disposed in a tail segment of the
cathode electrode plate.

4. The battery cell according to claim 1, wherein the first electrode plate comprises a first
current colicctor, the first clectrode tab and the first current collector are integrally formed.

15, The battery cell according to claim {4, wherein a fength of the first electrode tab is equal
to a fength of the first current collector in the length direction of the first electrode plate.

6. The battery cell according to claim 1, wherein an active material is provided on the first
electrode plate and the first electrode tab, the active material on the first clectrode plate and the
active material on the first electrode tab arc in contaci with each other, a width of the active
material on the first electrode tab is Omm to Zmm in the width direction of the first electrode
plate.

V7. The battery cell according to claim 1, wherein an insulating layer is provided on the first

11
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electrade plate and the first electrode tab, the insulating layer on the first electrode plate and the
insulating layer on the first electrode tab are in contact with ecach other.
8. The battery cell according to claim 1, wherein an active material is provided on the first
clectrode plate, an insulating layer 1s provided on the first electrode tab, the active material on the
5 first electrode plate and the insulating laver on the first electrode tab are in contact with each
other.
16. A lithium-ion battery, comprising the battery cell according to any one of claims | to 18

and a packaging bag for packaging the battery cell.
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FIG. 10
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