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(57) Abstract

The present application relates to the field of energy storage
devices, and in particular relates to an electrode assembly and a / 10
lithium ion cell using the electrode assembly. The electrode

assembly comprises a bare cell and an anti-puncture cushion; the
bare cell comprises at least one electrode unit, the electrode unit
comprising a cathode sheet, an anode sheet, and a separator,
wherein the cathode sheet is separated from the anode sheet by /
the separator; and the anti-puncture cushion is arranged on two E
sides along a width direction of the bare cell and covers an edge
of the anode sheet. The lithium ion cell comprises a laminated
aluminum film and the electrode assembly, and the electrode assembly is wrapped by the laminated
aluminum film. A lithium ion cell according to the present application is capable of adding a layer of
protection and separation structure between an anode current collector and a laminated aluminum film by
using an anti-puncture cushion arranged outside the anode current collector on two sides of a bare cell,
thereby significantly lowers the probability that the laminated aluminum film is punctured by an electrode
sheet.
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1. An electrode assembly, comprising a bare cell and an anti-puncture cushion; wherein

the bare cell comprises at least one electrode unit, the electrode unit comprising a cathode sheet, an
anode sheet, and a separator, wherein the cathode sheet is separated from the anode sheet by the
separator; and

the anti-puncture cushion is arranged on two sides along a width direction of the bare cell, and covers
an edge of the anode sheet.

2. The electrode assembly according to claim 1, wherein the bare cell comprises a plurality of
electrode units, the plurality of electrode units being sequentially arranged in a stacking manner along a
thickness direction, and the anode sheet in each of the plurality of electrode units being covered by the
anti-puncture cushion.

3. The electrode assembly according to claim 2, wherein an edge of the anti-puncture cushion along a
top and/or bottom direction of the bare cell extends beyond the anode sheet.

4. The electrode assembly according to claim 2, wherein in the bare cell, a rib structure is formed on
two sides or on one side along the width direction of the bear cell by at least one group of two adjacent
electrode units, and the anti-puncture cushion further wraps the rib structure.

5. The electrode assembly according to claim 4, wherein the widths of the adjacent electrode units
are different.

6. The electrode assembly according to claim 4, wherein the adjacent electrode units are partially
staggered along a width direction.

7. The electrode assembly according to claim 4, wherein the electrode units comprise one or more of:
lamination-type electrode units, convolution-type electrode units, and folding-type electrode units.

8. The electrode assembly according to claim 4, wherein the anti-puncture cushion is adhered on two
sides along the width direction of the bare cell and completely wraps the two sides of the bare cell.

9. The electrode assembly according to claim 8, wherein the anti-puncture cushion is a tape.

10. A lithium ion cell, comprising a laminated aluminum film and the electrode assembly according
to any one of claims 1 through 9, wherein the electrode assembly is wrapped by the laminated aluminum
film.
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ELECTRODE ASSEMBLY AND LITHIUM ION CELL USING THE ELECTRODE ASSEMBLY

TECHNICAL FIELD

[0001] The present application relates to the field of energy storage devices, and in particular relates to an
electrode assembly and a lithium ion cell using the electrode assembly.

BACKGROUND

[0002] With the development of science and technology, a variety of electronic products emerge and
almost become an indispensable part of daily life. With advantages of high energy density, long cycle life,
environmental friendliness and renewability, lithium ion batteries have been widely used in various
electronic products.

[0003] Generally, lithium secondary batteries are formed through setting an electrode assembly and
electrolyte in a battery shell, and sealing the battery shell. Electrode units used in the electrode assembly
may be categorized into convolution (winding)-type electrode units, a stacking-type electrode units, and
folding-type electrode units according to their structure.

[0004] In the related art, a polypropylene layer of a laminated aluminum film is generally used to isolate
an anode current collector in an anode sheet. Since the requirements of energy density of a cell at the
market become higher and higher, the polypropylene layer of the laminated aluminum film and the anode
current collector become thinner. In one aspect, an anti-puncture strength of the thinner polypropylene
layer becomes lower. In another aspect, since the anode current collector of the lithium ion battery is a
copper foil, with the restriction of process conditions in the related art, burrs may exist on an end edge of
the copper foil, which may cause the case where the burrs on the end edge of the anode puncture a
separator and a laminated aluminum film under extreme conditions. However, in a lamination-type or
stacking-type lithium ion cell, the edge of the thinner anode current collector will become sharper, which
increases the probability that the polypropylene layer of the laminated aluminum film is punctured by the
anode current collector.

[0005] After the polypropylene layer of the laminated aluminum film is punctured, which may cause
battery leakage, and, in a more serious case, it may result in that the anode is conducted with the
aluminum foil layer via contact. In the latter case, an electrochemical reaction may occur and thus the
polypropylene layer of the laminated aluminum film may be subjected to corrosion, which also causes
battery leakage and corrosion.

SUMMARY

[0006] The present application provides an electrode assembly and a lithium ion cell using the electrode
assembly and is capable of effectively reducing the probability that a packaged laminated aluminum film
is punctured by an electrode sheet.

[0007] A first aspect of the present application provides an electrode assembly, comprising a bare cell and
an anti-puncture cushion;

[0008] the bare cell comprises at least one electrode unit, the electrode unit comprising a cathode sheet,
an anode sheet, and a separator, wherein the cathode sheet is separated from the anode sheet by the
separator; and
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[0009] the anti-puncture cushion is arranged on two sides along a width direction of the bare cell, and
covers an edge of the anode sheet.

[0010] Preferably, the bare cell comprises a plurality of electrode units, the plurality of electrode units
being sequentially arranged in a stacking manner along a thickness direction, and the anode sheet in each
of the plurality of electrode units being covered by the anti-puncture cushion.

[0011] Preferably, an edge of the anti-puncture cushion along a top and/or bottom direction of the bare
cell extends beyond the anode sheet.

[0012] Preferably, in the bare cell, a rib structure is formed on two sides or on one side along the width
direction of the bear cell by at least one group of two adjacent electrode units, and the anti-puncture
cushion further wraps the rib structure.

[0013] Preferably, the widths of the adjacent electrode units are different.
[0014] Preferably, the adjacent electrode units are partially staggered along a width direction.

[0015] Preferably, the electrode units comprise one or more of: lamination-type electrode units,
convolution-type electrode units, and folding-type electrode units.

[0016] Preferably, the anti-puncture cushion is adhered on two sides along the width direction of the bare
cell and completely wraps the two sides of the bare cell.

[0017] Preferably, the anti-puncture cushion is a tape.

[0018] A second aspect of the present application provides a lithium ion cell, comprising a laminated
aluminum film and the above mentioned electrode assembly, wherein the electrode assembly is wrapped
by the laminated aluminum film.

[0019] The technical solutions provided in the present application may achieve the following beneficial
effects:

[0020] A lithium ion cell according to the present application is capable of adding a layer of protection
and separation structure between an anode current collector and a laminated aluminum film by using an
anti-puncture cushion arranged outside the anode current collector on two sides of a bare cell, thereby
significantly lowering the probability of that the laminated aluminum film is punctured by an electrode
sheet.

[0021] It shall be appreciated that the above general description and the detailed description hereinafter
are only illustrative but not for limiting the present application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a schematic diagram of an overall structure of a lithium ion battery according to the
present application;

[0023] FIG. 2 is a schematic diagram of an exterior structure of an electrode assembly formed by a single
lamination-type electrode unit according to the present application;

4
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[0024] FIG. 3 is a schematic structural diagram of a cross section of FIG. 2;

[0025] FIG. 4 is a schematic diagram of an exterior structure of an electrode assembly formed by stacking
a plurality of lamination-type electrode units according to the present application;

[0026] FIG. 5 is a schematic structural diagram of a cross section of FIG. 4;

[0027] FIG. 6 is a schematic diagram of an exterior structure of an electrode assembly formed by stacking
a plurality of convolution-type electrode units according to the present application;

[0028] FIG. 7 is a schematic structural diagram of a cross section of FIG. 6;

[0029] FIG. 8 is a schematic diagram of an exterior structure of an electrode assembly of a single folding-
type electrode unit according to the present application;

[0030] FIG. 9 is a schematic diagram of an exterior structure formed by hybrid stacking of a plurality of
types of electrode units according to the present application; and

[0031] FIG. 10 is a schematic diagram illustrating partially staggering of adjacent electrode units along a
width direction according to the present application.

[0032] Brief description of the drawings
[0033] 1-Electrode assembly

[0034] 10-Bare cell

[0035] 100-Electrode unit

[0036] 100a-Cathode sheet

[0037] 100b-Anode sheet

[0038] 100c-Separator

[0039] 100d-Rib structure

[0040] 12-Anti-puncture cushion

[0041] 2-Laminated aluminum film

[0042] The accompanying drawings herein, which are incorporated into and constitute a part of the
specification, illustrate embodiments consistent with the present application and, together with the
specification, serve to explain the principles of the present application.

DETAILED DESCRIPTION

[0043] The present application is further described with reference to specific embodiments and
accompanying drawings. The terms “front,” “behind,” “left,” "right,” “upper" and "lower" described in
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the present application are given with reference to the state where a lithium ion cell is disposed in the
accompanying drawings.

[0044] As illustrated in FIG. 1, a lithium ion cell is provided according to an embodiment of the present
application, wherein the lithium ion cell comprises an electrode assembly 1 and a laminated aluminum
film 2. As illustrated in FIG. 2, the electrode assembly 1 comprises a bare cell 10 and an anti-puncture
cushion 12; the bare cell 10 is a main electric energy generating component of the lithium ion cell and
generally comprises at least one electrode unit 100, each electrode unit 100 including a cathode sheet
100a, an anode sheet 100b, and a separator 100c; the cathode sheet 100a is separated from the anode sheet
100b by the separator 100c, such that the cathode sheet 100a and the anode sheet 100b are subjected to an
electrochemical reaction under the effect of an electrolyte. The anti-puncture cushion 12 is arranged on
two sides along a width direction of the bare cell 10 (extending left-right along the paper surface in FIG.
2), and covers an edge of the anode sheet 100b. Finally, the electrode assembly 1 is entirely wrapped by
the laminated aluminum film 2 from the outer side. In this case, the anti-puncture cushion 12 serves as a
barrier between the laminated aluminum film 2 and the anode sheet 100b. With the protection separation
structure, the anode sheet 100b may be separated by the anti-puncture cushion 12 and thus cannot be in
direct contact with the laminated aluminum film 2, thereby reducing the probability that the laminated
aluminum film 2 is punctured (referring to FIG. 1).

[0045] Corners at the top and bottom of the anode sheet 100b are sharp, and when the anode sheet 100b is
covered by the anti-puncture cushion 12 along a width direction, a polypropylene layer of the laminated
aluminum film 2 may still be punctured by the anode sheet 100b along the top or bottom direction. In this
case, this embodiment provides a corresponding measure to protect the polypropylene layer of the
laminated aluminum film 2. To be specific, as illustrated in FIGS. 2, 4, and 6, in this embodiment, both
edges of the anti-puncture cushion 12 along a top and/or bottom direction of the bare cell 10 extend
beyond the anode sheet 100b. In this way, after the electrode assembly 1 is wrapped by the laminated
aluminum film 2, portions of the edges of the anti-puncture cushion 12 extending beyond the anode sheet
100b can be bent, such that the corners of the anode sheet 100b are completely wrapped by the anti-
puncture cushion 12, thereby preventing the corners from piercing through the polypropylene layer.

[0046] Considering manufacture difficulty, cell capacity and the like, preferably, a plurality of electrode
units 100 are simultaneously used for the bare cell 10, and these electrode units are sequentially arranged
in a stacking manner along a thickness direction. To ensure that the anode sheet 100b in each of the
electrode units 100 is separated from the laminated aluminum film 2, the anode sheet 100b in each of the
electrode units 100 needs to be covered by the anti-puncture cushion 12.

[0047] The thicknesses of the electrode units 100 may be different, and meanwhile, the area perpendicular
to the thickness direction may be adjusted according to the capacity of the cell or the regional spatial
structure and volume of the space in which the cell is to be placed. For example, the widths of two
adjacent electrode units 100 are different (as illustrated in FIG. 7). For another example, as illustrated in
FIG. 10, the widths of four electrode units 100 are the same, but the thicknesses thereof are different;
when the electrode units 100 are arranged in a stacking manner, the electrode unit 100 in each layer is
partially staggered rightward relative to the electrode unit 100 below along a width direction.
Nevertheless, there are more complicated situations: for example, the plurality of electrode units 100 are
different in size or partially staggered along a length direction (a direction perpendicular to the paper
surface in FIG. 10), which is not described herein any further.
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[0048] When the above case occurs, a rib structure 100d is formed on two sides or on one side along a
width direction of the two adjacent electrode units 100. Since an edge of the rib structure 100d projects
outwards and is sharp, it can easily puncture the polypropylene layer of the laminated aluminum film 2. In
order to cope with this situation, the rib structure 100d is also wrapped with the anti-puncture cushion 12
in this embodiment.

[0049] In this embodiment, the electrode unit 100 may be of various types, such as lamination type,
convolution type, folding type, and the like. For example, the electrode assembly 1 as illustrated in FIGS.
2 and 3 only comprises a lamination-type electrode unit 100. In the electrode unit 100, the cathode sheet
100a, the separator 100c, and the anode sheet 100b are alternately stacked. However, the electrode
assembly 1 as illustrated in FIGS. 4 and 5 comprises three lamination-type electrode units 100 with the
lengths and widths sequentially decreasing. For another example, the electrode assembly 1 as illustrated
in FIGS. 6 and 7 comprises two convolution-type electrode units 100 with the lengths and widths
sequentially decreasing, such that the bare cell 10 forms an edge structure similar to a step-like shape.
Still for another example, in the electrode assembly 1 illustrated in FIGS. 8, the cathode sheet 100a and
the anode sheet 100b are arranged in a laminated manner, and the separator 100c serves as a barrier
sequentially between adjacent cathode sheets 100a and anode sheets 100b in a folding manner, forming a
folding-type electrode unit.

[0050] In addition, when a plurality of electrode units 100 are present simultaneously in one bare cell 10,
each of the plurality of electrode units 100 may be selected to be a different type according to actual
requirements. For example, the electrode assembly 1 as illustrated in FIG. 9 comprises one lamination-
type electrode unit 100 with a smaller width, and one convolution-type electrode unit 100 with a greater
width. The right sides of two electrode units 100 are aligned.

[0051] In this embodiment, the anti-puncture cushion 12 may have multiple sections, for example, an
upper section and a lower section, or a number of parallel sections along the thickness direction; each
section of the anti-puncture cushion 12 is separately adhered on two sides along the width direction of the
bare cell. Or, the anti-puncture cushion 12 may be directly adhered on two sides along the width direction
of the bare cell 1, completely wrapping the two sides of the bare cell 10. In this manner, the anode sheet
100b and the rib structure 100d may be all covered together; and, compared with the multi-section
process, this process is simple and easy to operate. The anti-puncture cushion 12 may be directly selected
to be a sticky tape; for example, a biaxially oriented polypropylene (BOPP) tape, which is commonly
used on lithium ion batteries and commonly known as green tape, is selected.

[0052] The probability that the laminated aluminum film 2 is punctured by the anode current collector of
the anode sheet is significantly reduced by the lithium ion cell of this embodiment.

[0053] Described above are merely preferred embodiments of the present application, but are not intended
to limit the present application. A person skilled in the art may derive various modifications and
variations. Any modification, equivalent replacement, or improvement made without departing from the
spirit and principle of the present application should fall within the protection scope of the present
application.
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