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(57) Abstract

The present utility model provides a secondary battery cell,
which comprises an anode sheet, an anode tab, a cathode sheet, a
cathode tab, and a separator. The anode sheet comprises an anode
current collector and an anode membrane. The cathode sheet
comprises a cathode current collector and a cathode membrane. The
separator is placed between the anode sheet and the cathode sheet.
The anode sheet is formed with an anode tab accommodating groove,
the bottom of which is an anode current collector and the peripheral
side of which is an anode membrane, and the anode tab is
accommodated within the anode tab accommodating groove and is
electrically connected to the anode current collector at the anode tab
accommodating groove. The cathode sheet is formed with a cathode
tab accommodating groove, the bottom of which is a cathode current
collector and the peripheral side of which is a cathode membrane,
and the cathode tab is accommodated within the cathode tab
accommodating groove and is electrically connected to the cathode
current collector at the cathode tab accommodating groove. The
cathode sheet is further formed with a cathode sheet alignment
groove located in a region of the cathode sheet corresponding to the
anode tab accommodating groove, the bottom of the cathode sheet
alignment groove being a cathode current collector and the
peripheral side thereof being a cathode membrane.
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1. A secondary battery cell, comprising:

an anode sheet (1), comprising:

an anode current collector (11); and

an anode membrane (12) disposed on the surface of the anode current collector (11);

an anode tab (2);

a cathode sheet (3), comprising:

a cathode current collector (31); and

a cathode membrane (32) disposed on the surface of the cathode current collector (31);

a cathode tab (4); and

a separator (5) disposed between the anode sheet (1) and the cathode sheet (3);

wherein

the anode sheet (1) is formed with:

an anode tab accommodating groove (G11), the bottom of which is an anode current collector (11) and the peripheral
side of which is an anode membrane (12), and the anode tab (2) is accommodated within the anode tab accommodating
groove (G11) and is electrically connected to the anode current collector (11) at the anode tab accommodating groove (G11);

the cathode sheet (3) is formed with:

a cathode tab accommodating groove (G31), the bottom of which is a cathode current collector (31) and the peripheral
side of which is a cathode membrane (32), and the cathode tab (4) is accommodated within the cathode tab accommodating
groove (G31) and is electrically connected to the cathode current collector (31) at the cathode tab accommodating groove
(G31);

characterized in that

the cathode sheet (3) is further formed with:

a cathode sheet alignment groove (G32) located in a region of the cathode sheet (3) corresponding to the anode tab
accommodating groove (G11), the bottom of the cathode sheet alignment groove being a cathode current collector (31) and
the peripheral side thereof being a cathode membrane (32).

2. The secondary battery cell according to claim 1, characterized in that the cathode sheet alignment groove (G32) is
larger in both length and width than the anode tab accommodating groove (G11).

3. The secondary battery cell according to claim 1, characterized in that the secondary battery cell further comprises:

a double-sided insulating adhesive tape for the cathode sheet alignment groove (T1), which covers the entire cathode
sheet alignment groove (G32), and bonds the separator (5) and the cathode membrane (32) surrounding the cathode sheet
alignment groove (G32) respectively to the two sides thereof.

4. The secondary battery cell according to claim 1, characterized in that the secondary battery cell further comprises:

a double-sided insulating adhesive tape for the cathode tab accommodating groove (T2), which covers the entire
cathode tab accommodating groove (G31), and bonds the separator (5) and the cathode membrane (32) surrounding the
cathode tab accommodating groove (G31) respectively to the two sides thereof.

5. The secondary battery cell according to claim 1, characterized in that the cathode sheet (3) is further formed with:

a cathode matching recess (R31) located on the opposite back side of the cathode tab accommodating groove (G31),
the bottom of the cathode matching recess being a cathode current collector (31), and the peripheral side thereof being a
cathode membrane (32).

6. The secondary battery cell according to claim 5, characterized in that the secondary battery cell further comprises:

a double-sided insulating adhesive tape for the cathode matching recess (T3), which covers the entire cathode matching
recess (R31), and bonds the separator (5) and the cathode membrane (32) surrounding the cathode matching recess (R31)
respectively to the two sides thereof.

7. The secondary battery cell according to claim 1, characterized in that

the anode sheet (1) is further formed with:
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an anode matching recess (R11) located on the opposite back side of the anode tab accommodating groove (G11), the
bottom of the anode matching recess being an anode current collector (11), and the peripheral side thereof being an anode
membrane (12);

the cathode sheet (3) is further formed with:

a cathode sheet alignment recess (R32) that is located in a region of the cathode sheet (3) aligned with the anode
matching recess (R11), the bottom of the cathode sheet alignment recess being a cathode current collector (31) and the
peripheral side thereof being a cathode membrane (32), and that is larger in both length and width than the anode matching
recess (R11).

8. The secondary battery cell according to claim 7, characterized in that the secondary battery cell further comprises:

a double-sided insulating adhesive tape for the cathode sheet alignment recess (T4), which covers the entire cathode
sheet alignment recess (R32), and bonds the separator (5) and the cathode membrane (32) surrounding the cathode sheet
alignment recess (R32) respectively to the two sides thereof.

9. The secondary battery cell according to claim 1, characterized in that

the anode sheet (1) is a single integral sheet, and the secondary battery cell is a wound-type cell; in the unfolded state
of the anode sheet (1), the distance from the head to the tail of the anode sheet (1) is defined as D1, the distance between
the center line of the anode tab accommodating groove (G11) and the head of the anode sheet (1) is defined as d1, d1 being
within the range of 1/10 D1 to 7/10 D1 calculated from the head of the anode sheet (1).

10. The secondary battery cell according to claim 1, characterized in that

the cathode sheet (3) is a single integral sheet, and the secondary battery cell is a wound-type cell; in the unfolded
state of the cathode sheet (3), the distance from the head to the tail of the cathode sheet (3) is defined as D2, the distance
between the center line of the cathode tab accommodating groove (G31) and the head of the cathode sheet (3) is defined as
d2, d2 being within the range of 1/10 D2 to 7/10 D2 calculated from the head of the cathode sheet (3).
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Secondary Battery Cell

Technical Field
[0001] The present utility model relates to electrochemical energy storage devices, and more particularly to a secondary
battery cell.

Background Art

[0002] Lithium-ion batteries (a type of secondary battery) are widely used in various electronic products. As electronic
products become smaller and more intelligent, higher demands are being placed on the energy density of lithium-ion
batteries. Existing technologies mainly aim to increase energy density by creating grooves on the electrode sheet and
welding the tabs into the grooves.

[0003] Chinese patent document CN203733894U, which was authorized and published on July 23, 2014, discloses a
lithium-ion battery, wherein a first groove is provided on a cathode membrane, a second groove is provided on an anode
membrane, a cathode tab is welded in the first groove, an anode tab is welded in the second groove, a first insulating adhesive
layer is covered on the upper and lower surfaces of the cathode tab, and a second insulating adhesive layer is attached to the
surface of the cathode membrane corresponding to the second groove. However, during charge-discharge cycles, the second
insulating adhesive layer on the surface of the cathode membrane cannot prevent the active lithium in the covered cathode
membrane from being released. As a result, the active lithium in the cathode membrane covered by the second insulating
adhesive layer will diffuse via concentration gradient to the corresponding anode tab. However, the corresponding anode
tab is a second groove and does not have enough space to embed the released active lithium. Therefore, the active lithium
will accumulate at the anode tab, resulting in a serious lithium plating problem at the anode tab. Meanwhile, in this patent
document, the first and second insulating adhesive layers are green adhesive, which is a single-sided insulating adhesive
layer. Due to the very smooth back surface of the single-sided insulating adhesive layer, it cannot adhere to the separator
when the back surface comes into contact with the separator. As a result, the region of the lithium-ion battery where the
single-sided insulating adhesive layer is applied becomes relatively loose. During the cell shaping process and the charge—
discharge process of the lithium-ion battery, this region bulges and becomes the area of maximum deformation. Therefore,
the lithium-ion battery with this structure also suffers from severe deformation issues.

Summary of the Utility Model

[0004] In view of the problems existing in the prior art, the objective of the present utility model is to provide a
secondary battery cell. When the secondary battery cell forms a secondary battery, it can improve the energy density of the
secondary battery and reduce the accumulation of the cathode active material at the anode tab during the charge-discharge
process, thereby reducing the problem of cathode active material precipitation at the anode tab and improving the safety
performance of the secondary battery.

[0005] To achieve the above objective, the present utility model provides a secondary battery cell, comprising an anode sheet,
an anode tab, a cathode sheet, a cathode tab, and a separator. The anode sheet comprises an anode current collector and an anode
membrane disposed on the surface of the anode current collector. The cathode sheet comprises a cathode current collector and a
cathode membrane disposed on the surface of the cathode current collector. The separator is placed between the anode sheet and
the cathode sheet. The anode sheet is formed with an anode tab accommodating groove, the bottom of which is an anode current
collector and the peripheral side of which is an anode membrane, and the anode tab is accommodated within the anode tab
accommodating groove and is electrically connected to the anode current collector at the anode tab accommodating groove. The
cathode sheet is formed with a cathode tab accommodating groove, the bottom of which is a cathode current collector and the
peripheral side of which is a cathode membrane, and the cathode tab is accommodated within the cathode tab accommodating
groove and is electrically connected to the cathode current collector at the cathode tab accommodating groove. The cathode sheet
is further formed with a cathode sheet alignment groove located in a region of the cathode sheet corresponding to the anode tab
accommodating groove, the bottom of the cathode sheet alignment groove being a cathode current collector and the peripheral
side thereof being a cathode membrane.

[0006] The beneficial effects of the present utility model are as follows:

[0007] In the secondary battery cell according to the present utility model, the cathode sheet alignment groove is located

4
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in the region where the cathode sheet is aligned with the anode tab accommodating groove. There is no cathode active
material in the cathode sheet alignment groove. Therefore, when the secondary battery cell forms a secondary battery, while
using the anode tab accommodating groove to accommodate the anode tab and the cathode tab accommodating groove to
accommodate the cathode tab to improve the energy density of the secondary battery, because the cathode sheet alignment
groove is aligned with the anode tab, the cathode active material migrating to the anode tab is reduced, thereby reducing the
diffusion of the cathode active material to the aligned anode tab. This can alleviate the accumulation of the cathode active
material at the anode tab during the charge-discharge process of the secondary battery, and ultimately alleviate the problem
of cathode active material precipitation at the anode tab, thereby improving the safety performance of the secondary battery.

Brief Description of the Accompanying Drawings

[0008] FIG. 1 is a schematic structural diagram of a wound-formed secondary battery cell according to an embodiment
of the present utility model;

[0009] FIG. 2 is two views of the cathode sheet of the secondary battery cell in FIG. 1 after being unfolded, wherein (a)
is a cross-sectional view taken in a direction parallel to the plane of FIG. 1, and (b)is a bottom view;

[0010] FIG. 3 is two views of the anode sheet of the secondary battery cell in FIG. 1 after being unfolded, wherein (a)
is a cross-sectional view taken in a direction parallel to the plane of FIG. 1, and (b)is a top view;

[0011] FIG. 4 is an enlarged schematic diagram of the two dashed box areas in FIG. 1, and for clarity, it is shown in a
cross-sectional view, wherein (a) is an enlarged schematic diagram of the right box area indicated by arrow A, and (b) is an
enlarged schematic diagram of the left box area indicated by arrow B;

[0012] FIG. 5 shows a schematic structural diagram of an alternative embodiment of FIG. 4;

[0013] FIG. 6 is a schematic diagram of a wound-formed secondary battery cell according to another embodiment of
the present utility model;

[0014] FIG. 7 is an enlarged schematic diagram of the two dashed box areas in FIG. 6, and for clarity, it is shown in a
cross-sectional view, wherein (a) is an enlarged schematic diagram of the right box area indicated by arrow A, and (b) is an
enlarged schematic diagram of the left box area indicated by arrow B;

[0015] FIG. 8 shows a schematic structural diagram of an alternative embodiment of FIG. 7;

[0016] FIG. 9 shows a schematic structural diagram of the prior art;

[0017] FIG. 10 is an enlarged schematic diagram of the two dashed box areas in FIG. 9, and for clarity, it is shown in a
cross-sectional view, wherein (a) is an enlarged schematic diagram of the right box area indicated by arrow A, and (b) is an
enlarged schematic diagram of the left box area indicated by arrow B.

[0018] The reference numerals herein are explained as follows:

[0019] 1 Anode sheet

[0020] 11 Anode current collector

[0021] 12 Anode membrane

[0022] G11 Anode tab accommodating groove

[0023] R11 Anode matching recess

[0024] 2 Anode tab

[0025] 3 Cathode sheet

[0026] 31 Cathode current collector

[0027] 32 Cathode membrane

[0028] G31 Cathode tab accommodating groove

[0029] (G32 Cathode sheet alignment groove

[0030] R31 Cathode matching recess
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[0031] R32 Cathode sheet alignment recess

[0032] 4 Cathode tab

[0033] 5 Separator

[0034] T1 Double-sided insulating adhesive tape for the cathode sheet alignment groove

[0035] T2 Double-sided insulating adhesive tape for the cathode tab accommodating groove

[0036] T3 Double-sided insulating adhesive tape for the cathode matching recess

[0037] T4 Double-sided insulating adhesive tape for the cathode sheet alignment recess

[0038] T1'Single-sided insulating adhesive tape for a cathode sheet alignment and accommodating area
[0039] T2' Single-sided insulating adhesive tape for the cathode tab accommodating groove.
[0040] T3' Single-sided insulating adhesive tape for the cathode matching recess

[0041] T4' Single-sided insulating adhesive tape for the cathode sheet alignment and matching area

Detailed Description of the Embodiments

[0042] The secondary battery cell according to the present utility model, as well as the test results of the embodiments
and comparative examples, will be described in detail below with reference to the accompanying drawings.

[0043] First, the secondary battery cell according to the present utility model will be described.

[0044] Referring to FIGS. 1 to 8, the secondary battery cell of the present utility model comprises an anode sheet 1, an
anode tab 2, a cathode sheet 3, a cathode tab 4, and a separator 5.

[0045] The anode sheet 1 comprises an anode current collector 11 and an anode membrane 12 disposed on the surface
of the anode current collector 11. The cathode sheet 3 comprises a cathode current collector 31 and a cathode membrane 32
disposed on the surface of the cathode current collector 31. The separator 5 is placed between the anode sheet 1 and the
cathode sheet 3.

[0046] The anode sheet 1 is formed with an anode tab accommodating groove G11, the bottom of which is an anode current
collector 11 and the peripheral side of which is an anode membrane 12, and the anode tab 2 is accommodated within the anode tab
accommodating groove G11 and is electrically connected to the anode current collector 11 at the anode tab accommodating groove
Gl11.

[0047] The cathode sheet 3 is formed with a cathode tab accommodating groove G31, the bottom of which is a cathode current
collector 31 and the peripheral side of which is a cathode membrane 32, and the cathode tab 4 is accommodated within the cathode
tab accommodating groove G31 and is electrically connected to the cathode current collector 31 at the cathode tab accommodating
groove G31.

[0048] The cathode sheet 3 is further formed with a cathode sheet alignment groove G32 located in a region of the
cathode sheet 3 corresponding to the anode tab accommodating groove G11, the bottom of the cathode sheet alignment
groove being a cathode current collector 31 and the peripheral side thereof being a cathode membrane 32.

[0049] In the secondary battery cell according to the present utility model, the cathode sheet alignment groove G32 is
located in the region where the cathode sheet 3 is aligned with the anode tab accommodating groove G11. There is no
cathode active material in the cathode sheet alignment groove G32. Therefore, when the secondary battery cell forms a
secondary battery, while using the anode tab accommodating groove G11 to accommodate the anode tab 2 and the cathode
tab accommodating groove G31 to accommodate the cathode tab 4 to improve the energy density of the secondary battery,
because the cathode sheet alignment groove G32 is aligned with the anode tab 2, the cathode active material migrating to
the anode tab 2 is reduced, thereby reducing the diffusion of the cathode active material to the aligned anode tab 2. This can
alleviate the accumulation of the cathode active material at the anode tab 2 during the charge-discharge process of the
secondary battery, and ultimately alleviate the problem of cathode active material precipitation at the anode tab 2, thereby
improving the safety performance of the secondary battery.

[0050] In the secondary battery cell according to the present utility model, in an embodiment, the cathode sheet alignment
groove G32 may be larger in both length and width than the anode tab accommodating groove G11. In one embodiment, the
cathode sheet alignment groove G32 is larger than the anode tab accommodating groove G11 by 0.5 to 3 mm in both length and
width, and preferably larger than the anode tab accommodating groove G11 by 1 to 2 mm in both length and width. In this case,
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the accumulation of the cathode active material at the anode tab 2 during the charge-discharge process of the secondary battery
can be completely avoided, thus ultimately overcoming the problem of cathode active material precipitation at the anode tab 2
and further improving the safety performance of the secondary battery.

[0051] In one embodiment of the secondary battery cell according to the present utility model, referring to FIG. 1, FIG. 2, FIG.
4, FIG. 5, FIG. 6, FIG. 7, and FIG. 8, the secondary battery cell may further comprise: a double-sided insulating adhesive tape for
the cathode sheet alignment groove T1, which covers the entire cathode sheet alignment groove G32, and bonds the separator 5 and
the cathode membrane 32 surrounding the cathode sheet alignment groove G32 respectively to the two sides thereof.

[0052] In the secondary battery cell according to the present utility model, since the double-sided insulating adhesive
tape for the cathode sheet alignment groove T1 covers the entire cathode sheet alignment groove G32 and bonds the
separator 5 and the cathode membrane 32 surrounding the cathode sheet alignment groove G32 respectively to the two sides
thereof, the bonding area of the double-sided insulating adhesive tape for the cathode sheet alignment groove T1 is tighter
than that when a single-sided insulating adhesive tape is used, thereby strengthening the integrity of the secondary battery
cell and preventing the area of the secondary battery cell from bulging into the area of maximum deformation during the
cell shaping process and after expansion during charge-discharge of the secondary battery.

[0053] In one embodiment of the secondary battery cell according to the present utility model, referring to FIG. 1, FIG. 2, FIG.
4, FIG. 5, FIG. 6, FIG. 7, and FIG. 8, the secondary battery cell may further comprise: a double-sided insulating adhesive tape for
the cathode tab accommodating groove T2, which covers the entire cathode tab accommaodating groove G31, and bonds the separator
5 and the cathode membrane 32 surrounding the cathode tab accommodating groove G31 respectively to the two sides thereof.
[0054] In the secondary battery cell according to the present utility model, since the double-sided insulating adhesive
tape for the cathode tab accommodating groove T2 covers the entire cathode tab accommodating groove G31 and bonds the
separator 5 and the cathode membrane 32 surrounding the cathode tab accommodating groove G31 respectively to the two
sides thereof, the bonding area of the double-sided insulating adhesive tape for the cathode tab accommodating groove T2
is tighter than that when a single-sided insulating adhesive tape is used, thereby strengthening the integrity of the secondary
battery cell and preventing the area of the secondary battery cell from bulging into the area of maximum deformation during
the cell shaping process and after expansion during charge-discharge of the secondary battery.

[0055] In the secondary battery cell according to the present utility model, the anode tab 2 can be electrically connected
to the anode current collector 11 at the anode tab accommodating groove G11 by means of ultrasonic welding, laser welding,
or hot pressing welding.

[0056] In the secondary battery cell according to the present utility model, the cathode tab 4 can be electrically connected
to the cathode current collector 31 at the cathode tab accommodating groove G31 by means of ultrasonic welding, laser
welding, or hot pressing welding.

[0057] In the secondary battery cell according to the present utility model, the anode tab accommodating groove G11
can be formed by removing the corresponding part of the anode membrane 12 to expose the anode current collector 11
through laser cleaning, mechanical cleaning, or cleaning with a foaming adhesive; or the anode tab accommodating groove
G11 can be formed by pre-applying thermosensitive foaming adhesive paper on the anode current collector 11 before
applying the anode membrane slurry, then applying and drying the anode membrane slurry to form the anode membrane 12,
and peeling the thermosensitive foaming adhesive paper off the anode current collector 11 when the anode membrane slurry
is dried; or the anode tab accommodating groove G11 can be formed by pre-applying a foaming slurry on the anode current
collector 11 and drying it before applying the anode membrane slurry, then applying and drying the anode membrane slurry
to form the anode membrane 12, and peeling the dried foaming slurry off the anode current collector 11 when the anode
membrane slurry is dried.

[0058] In the secondary battery cell according to the present utility model, the cathode tab accommodating groove G31
can be formed by removing the corresponding part of the cathode membrane 32 to expose the cathode current collector 31
through laser cleaning, mechanical cleaning, or cleaning with a foaming adhesive; or the cathode tab accommodating groove
G31 can be formed by pre-applying thermosensitive foaming adhesive paper on the cathode current collector 31 before
applying the cathode membrane slurry, then applying and drying the cathode membrane slurry to form the cathode
membrane 32, and peeling the thermosensitive foaming adhesive paper off the cathode current collector 31 when the cathode
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membrane slurry is dried; or the cathode tab accommodating groove G31 can be formed by pre-applying a foaming slurry
on the cathode current collector 31 and drying it before applying the cathode membrane slurry, then applying and drying
the cathode membrane slurry to form the cathode membrane 32, and peeling the dried foaming slurry off the cathode current
collector 11 when the cathode membrane slurry is dried.

[0059] In the secondary battery cell according to the present utility model, the cathode sheet alignment groove G32 can
be formed by removing the corresponding part of the cathode membrane 32 to expose the cathode current collector 31
through laser cleaning, mechanical cleaning, or cleaning with a foaming adhesive; or the cathode sheet alignment groove
G32 can be formed by pre-applying thermosensitive foaming adhesive paper on the cathode current collector 31 before
applying the cathode membrane slurry, then applying and drying the cathode membrane slurry to form the cathode
membrane 32, and peeling the thermosensitive foaming adhesive paper off the cathode current collector 31 when the cathode
membrane slurry is dried; or the cathode sheet alignment groove G32 can be formed by pre-applying a foaming slurry on
the cathode current collector 31 and drying it before applying the cathode membrane slurry, then applying and drying the
cathode membrane slurry to form the cathode membrane 32, and peeling the dried foaming slurry off the cathode current
collector 11 when the cathode membrane slurry is dried.

[0060] In the secondary battery cell according to the present utility model, the double-sided insulating adhesive tape for
the cathode sheet alignment groove T1 can be a double-sided adhesive tape that is initially adhesive on both sides or one
side is initially adhesive while the other side becomes adhesive after subsequent hot or cold pressing.

[0061] In the secondary battery cell according to the present utility model, the double-sided insulating adhesive tape for
the cathode tab accommodating groove T2 can be a double-sided adhesive tape that is initially adhesive on both sides or
one side is initially adhesive while the other side becomes adhesive after subsequent hot or cold pressing.

[0062] In one embodiment of the secondary battery cell according to the present utility model, referring to FIG. 1, FIG.
4, FIG. 6, and FIG. 7, the cathode sheet 3 may further be formed with: a cathode matching recess R31 located on the opposite
back side of the cathode tab accommodating groove G31, the bottom of the cathode matching recess being a cathode current
collector 31, and the peripheral side thereof being a cathode membrane 32. The provision of the cathode matching recess
R31 facilitates the ultrasonic welding of the cathode tab 4 within the cathode tab accommodating groove G311.

[0063] In one embodiment of the secondary battery cell according to the present utility model, referring to FIG. 1, FIG.
4, FIG. 6, and FIG. 7, the secondary battery cell may further comprise: a double-sided insulating adhesive tape for the
cathode matching recess T3, which covers the entire cathode matching recess R31, and bonds the separator 5 and the cathode
membrane 32 surrounding the cathode matching recess R31 respectively to the two sides thereof.

[0064] In the secondary battery cell according to the present utility model, the cathode matching recess R31 can be
formed by removing the corresponding part of the cathode membrane 32 to expose the cathode current collector 31 through
laser cleaning, mechanical cleaning, or cleaning with a foaming adhesive; or the cathode matching recess R31 can be formed
by pre-applying thermosensitive foaming adhesive paper on the cathode current collector 31 before applying the cathode
membrane slurry, then applying and drying the cathode membrane slurry to form the cathode membrane 32, and peeling the
thermosensitive foaming adhesive paper off the cathode current collector 31 when the cathode membrane slurry is dried; or
the cathode matching recess R31 can be formed by pre-applying a foaming slurry on the cathode current collector 31 and
drying it before applying the cathode membrane slurry, then applying and drying the cathode membrane slurry to form the
cathode membrane 32, and peeling the dried foaming slurry off the cathode current collector 11 when the cathode membrane
slurry is dried.

[0065] In the secondary battery cell according to the present utility model, the double-sided insulating adhesive tape for
the cathode matching recess T3 can be a double-sided adhesive tape that is initially adhesive on both sides or one side is
initially adhesive while the other side becomes adhesive after subsequent hot or cold pressing.

[0066] In one embodiment of the secondary battery cell according to the present utility model, referring to FIG. 1, FIG.
3, and FIG. 4, the anode sheet 1 may further be formed with: an anode matching recess R11 located on the opposite back
side of the anode tab accommodating groove G11, the bottom of the anode matching recess being an anode current collector
11, and the peripheral side thereof being an anode membrane 12. The provision of the anode matching recess R11 facilitates
the ultrasonic welding of the anode tab 2 within the anode tab accommodating groove G11.

[0067] In one embodiment of the secondary battery cell according to the present utility model, referring to FIG. 1, FIG.
2, FIG. 3, and FIG. 4, the cathode sheet 3 may further be formed with: a cathode sheet alignment recess R32 that is located
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in a region of the cathode sheet 3 aligned with the anode matching recess R11, the bottom of the cathode sheet alignment
recess being a cathode current collector 31 and the peripheral side thereof being a cathode membrane 32, and that is larger
in both length and width than the anode matching recess R11. Preferably, the cathode sheet alignment recess R32 is larger
than the anode matching recess R11 by 1 to 2 mm in both length and width ( i.e., the length and the width each being greater
by 1 to 2 mm; whether the depths are the same can be determined by the relationship between the thickness of the cathode
membrane 32 and the thickness of the anode membrane 12). Of course, the values by which the cathode sheet alignment
recess R32 exceeds the anode matching recess R11 in both length and width may be adjusted according to actual conditions.
[0068] In one embodiment of the secondary battery cell according to the present utility model, referring to FIG. 1,
FIG. 2, FIG. 3, and FIG. 4, the secondary battery cell may further comprise: a double-sided insulating adhesive tape
for the cathode sheet alignment recess T4, which covers the entire cathode sheet alignment recess R32, and bonds the
separator 5 and the cathode membrane 32 surrounding the cathode sheet alignment recess R32 respectively to the two
sides thereof. Since the double-sided insulating adhesive tape for the cathode sheet alignment recess T4 covers the
entire cathode sheet alignment recess R32 and bonds the separator 5 and the cathode membrane 32 surrounding the
cathode sheet alignment recess R32 respectively to the two sides thereof, the bonding area of the double-sided
insulating adhesive tape for the cathode sheet alignment recess T4 is tighter than that when a single-sided insulating
adhesive tape is used, thereby strengthening the integrity of the secondary battery cell and preventing the area of the
secondary battery cell from bulging into the area of maximum deformation during the cell shaping process and after
expansion during charge-discharge of the secondary battery.

[0069] In the secondary battery cell according to the present utility model, the anode matching recess R11 can be formed
by removing the corresponding part of the anode membrane 12 to expose the anode current collector 11 through laser
cleaning, mechanical cleaning, or cleaning with a foaming adhesive; or the anode matching recess R11 can be formed by
pre-applying thermosensitive foaming adhesive paper on the anode current collector 11 before applying the anode
membrane slurry, then applying and drying the anode membrane slurry to form the anode membrane 12, and peeling the
thermosensitive foaming adhesive paper off the anode current collector 11 when the anode membrane slurry is dried; or the
anode matching recess R11 can be formed by pre-applying a foaming slurry on the anode current collector 11 and drying it
before applying the anode membrane slurry, then applying and drying the anode membrane slurry to form the anode
membrane 12, and peeling the dried foaming slurry off the anode current collector 11 when the anode membrane slurry is
dried.

[0070] In the secondary battery cell according to the present utility model, the cathode sheet alignment recess R32 can
be formed by removing the corresponding part of the cathode membrane 32 to expose the cathode current collector 31
through laser cleaning, mechanical cleaning, or cleaning with a foaming adhesive; or the cathode sheet alignment recess
R32 can be formed by pre-applying thermosensitive foaming adhesive paper on the cathode current collector 31 before
applying the cathode membrane slurry, then applying and drying the cathode membrane slurry to form the cathode
membrane 32, and peeling the thermosensitive foaming adhesive paper off the cathode current collector 31 when the cathode
membrane slurry is dried; or the cathode sheet alignment recess R32 can be formed by pre-applying a foaming slurry on the
cathode current collector 31 and drying it before applying the cathode membrane slurry, then applying and drying the
cathode membrane slurry to form the cathode membrane 32, and peeling the dried foaming slurry off the cathode current
collector 11 when the cathode membrane slurry is dried.

[0071] In the secondary battery cell according to the present utility model, the double-sided insulating adhesive tape for
the cathode sheet alignment recess T4 can be a double-sided adhesive tape that is initially adhesive on both sides or one
side is initially adhesive while the other side becomes adhesive after subsequent hot or cold pressing.

[0072] In one embodiment of the secondary battery cell according to the present utility model, the width of the anode tab
accommodating groove G11 is 1 to 2 times the width of the anode tab 2, the length of the anode tab accommodating groove
Gl11 is 1 to 3 times the length of the portion of the anode tab 2 accommodated in the anode tab accommodating groove G11,
and the depth of the anode tab accommodating groove G11 is equal to the thickness of the anode membrane 12.

[0073] In one embodiment of the secondary battery cell according to the present utility model, the width of the cathode tab
accommodating groove G31 is 1 to 2 times the width of the cathode tab 4, the length of the cathode tab accommodating groove
G31 is 1 to 3 times the length of the portion of the cathode tab 4 accommodated in the cathode tab accommodating groove G31,
and the depth of the cathode tab accommodating groove G31 is equal to the thickness of the cathode membrane 32.

[0074] In one embodiment of the secondary battery cell according to the present utility model, referring to FIG. 3, the
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anode sheet 1 is a single integral sheet, and the secondary battery cell is a wound-type cell; in the unfolded state of the anode
sheet 1, the distance from the head to the tail of the anode sheet 1 is defined as D1, the distance between the center line of
the anode tab accommodating groove G11 and the head of the anode sheet 1 is defined as d1, d1 being within the range of
1/10 D1 to 7/10 D1 calculated from the head of the anode sheet 1, thereby helping to reduce the direct current resistance
(DCR) of the secondary battery cell. Preferably, d1 is within the range of 3/10 D1 to 7/10 D1 calculated from the head of
the anode sheet 1. Furthermore, the closer d1 is to the middle position of the anode sheet 1 (i.e., 1/2 D1), the smaller the
DCR.

[0075] In one embodiment of the secondary battery cell according to the present utility model, referring to FIG. 3, the
anode current collector 11 is located near the head of the anode sheet 1 with only one surface provided with an anode
membrane 12.

[0076] In one embodiment of the secondary battery cell according to the present utility model, referring to FIG. 2, the
cathode sheet 3 is a single integral sheet, and the secondary battery cell is a wound-type cell; in the unfolded state of the
cathode sheet 3, the distance from the head to the tail of the cathode sheet 3 is defined as D2, the distance between the center
line of the cathode tab accommodating groove G31 and the head of the cathode sheet 3 is defined as d2, d2 being within the
range of 1/10 D2 to 7/10 D2 calculated from the head of the cathode sheet 3, thereby helping to reduce the direct current
resistance (DCR) of the secondary battery cell. Preferably, d2 is within the range of 3/10 D2 to 7/10 D2 calculated from the
head of the cathode sheet 3. Furthermore, the closer to the middle position of the cathode sheet 3 (i.e., 1/2 D2), the smaller
the DCR.

[0077] In the secondary battery cell according to the present utility model, the double-sided adhesive tape comprises a
substrate and adhesive layers coated on two surfaces of the substrate. The adhesive layer of a double-sided adhesive tape
that is initially adhesive on both sides can be a styrene-butadiene rubber layer, a polyurethane layer, a polyacrylate layer, or
a polyvinylidene fluoride layer.

[0078] In the secondary battery cell according to the present utility model, in a double-sided adhesive tape where one
side is initially adhesive and the other side is adhesive after subsequent hot or cold pressing, the adhesive layer on one side
that is initially adhesive can be a styrene-butadiene rubber layer, a polyurethane layer, a polyacrylate layer, or a
polyvinylidene fluoride layer; while the adhesive layer on the other side that is adhesive after subsequent hot or cold pressing
can be a heat-sensitive adhesive or a pressure-sensitive adhesive that is not initially adhesive at room temperature. The
aforementioned heat-sensitive adhesive with no initial adhesiveness at room temperature refers to a heat-sensitive adhesive
that does not bond to an object when there is brief contact between the object and the heat-sensitive adhesive at room
temperature. The aforementioned pressure-sensitive adhesive with no initial adhesiveness at room temperature refers to a
pressure-sensitive adhesive that does not bond to an object when there is brief contact between the object and the pressure-
sensitive adhesive under finger pressure at room temperature. The heat-sensitive adhesive that has no initial adhesiveness
at room temperature can be selected from one or more of polyolefins, polyvinyl butyral, polyamides, and polyesters. The
pressure-sensitive adhesive that has no initial adhesiveness at room temperature can be selected from one or more of
ethylene-butylene-polystyrene linear triblock copolymer (SEBS), styrene-butadiene block copolymer (SEPS), and
epoxidized styrene-isoprene-styrene block copolymer (ESIS).

[0079] In the secondary battery cell according to the present utility model, the secondary battery may be a lithium-ion
battery or a sodium-ion battery. When lithium-ion batteries are used, the cathode active material contains lithium. When
sodium-ion batteries are used, the cathode active material contains sodium. The secondary battery can be a soft-pack
secondary battery.

[0080] Finally, the embodiments and comparative examples of the present utility model, using soft-pack lithium-
ion batteries as examples, and the test results are described.

[0081] Embodiment 1

[0082] Taking the 423482 model soft-pack lithium-ion battery (the finished battery product has a thickness of 4.2 mm,
a width of 34 mm, and a length of 82 mm) as an example, the anode tab 2 and the cathode tab 4 have the same size, that is,
the welding length of the tab is 15 mm, the tab width is 4 mm, and the thickness is 0.06 mm.

[0083] Using the structure shown in FIGS. 1-4 and after the cold pressing process, the electrode sheets (the
thickness of the single-layer anode membrane 12 of the anode sheet 1 is 67 um, and the thickness of the single-layer
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cathode membrane 32 of the cathode sheet 3 is 53 um) are cleaned with a laser at 1/2 of the anode sheet 1 (i.e.,
d1=1/2 D1) to form the anode tab accommodating groove G11 and the anode matching recess R11 for welding the
anode tab 2, and the cathode sheet area aligned with the anode tab 2 is cleaned to form the cathode sheet alignment
groove G32 and the cathode sheet alignment recess R32. A laser is used to clean the cathode sheet 3 at its 1/2
position (i.e., d2=1/2 D2) to form the cathode tab accommodating groove G31 and the cathode matching recess R31
for welding the cathode tab 4. Here, the cathode tab accommodating groove G31 and the cathode matching recess
R31 are each 6 mm wide and 20 mm long, the anode tab accommodating groove G11 and the anode matching recess
R11 are each 6 mm wide and 20 mm long, the cathode sheet alignment groove G32 and the cathode sheet alignment
recess R32 are each 8 mm wide and 22 mm long, the anode tab 2 is welded to the anode tab accommodating groove
G11, and the cathode tab 4 is welded to the cathode tab accommodating groove G31. The double-sided insulating
adhesive tape for the cathode sheet alignment groove T1 covers the entire cathode sheet alignment groove G32 and
bonds the separator 5 and the cathode membrane 32 surrounding the cathode sheet alignment groove G32
respectively to the two sides thereof, the double-sided insulating adhesive tape for the cathode tab accommodating
groove T2 covers the entire cathode tab accommodating groove G31 and bonds the separator 5 and the cathode
membrane 32 surrounding the cathode tab accommodating groove G31 respectively to the two sides thereof, the
double-sided insulating adhesive tape for the cathode matching recess T3 covers the entire cathode matching recess
R31 and bonds the separator 5 and the cathode membrane 32 surrounding the cathode matching recess R31
respectively to the two sides thereof, the double-sided insulating adhesive tape for the cathode sheet alignment
recess T4 covers the entire cathode sheet alignment recess R32 and bonds the separator 5 and the cathode membrane
32 surrounding the cathode sheet alignment recess R32 respectively to the two sides thereof, the double-sided
insulating adhesive tape for the cathode sheet alignment groove T1, the double-sided insulating adhesive tape for
the cathode tab accommodating groove T2, the double-sided insulating adhesive tape for the cathode matching recess
T3, and the double-sided insulating adhesive tape for the cathode sheet alignment recess T4 each are a double-sided
adhesive tape coated with a polyvinylidene fluoride layer applied on two sides of a PET substrate that is initially
adhesive on both sides, and the anode sheet 1, the cathode sheet 3, and the separator 5 are wound together to form
a secondary battery cell.

[0084] Embodiment 2

[0085] The structure shown in FIG. 5 differs from Embodiment 1 in that: there is no cathode matching recess R31, no
double-sided insulating adhesive tape for the cathode matching recess T3, no anode matching recess R11, no cathode sheet
alignment recess R32, and no double-sided insulating adhesive tape for the cathode sheet alignment recess T4. The
remainder is the same as in Embodiment 1.

[0086] Embodiment 3

[0087] The structure shown in FIG. 6 and FIG. 7 differs from Embodiment 1 in that: a laser is used to clean the anode
sheet 1 at its 3/4 position (i.e., d1=3/4 D1, and the anode membrane 12 near the head is set on one side) to form the anode
tab accommodating groove G11 for welding the anode tab 2, and the cathode sheet area aligned with the anode tab 2 is
cleaned to form the cathode sheet alignment groove G32, and the double-sided insulating adhesive tape for the cathode
sheet alignment groove T1 covers the entire cathode sheet alignment groove G32 and bonds the separator 5 and the cathode
membrane 32 surrounding the cathode sheet alignment groove G32 respectively to the two sides thereof. The remainder is
the same as in Embodiment 1.

[0088] Embodiment 4

[0089] The structure shown in FIG. 8 differs from Embodiment 3 in that: there is no cathode matching recess R31 or
double-sided insulating adhesive tape for the cathode matching recess T3. The remainder is the same as in Embodiment 3.
[0090] Comparative Example 1

[0091] The structure shown in FIG. 8 differs from Embodiment 4 in that: the width of the anode tab
accommodating groove G11 is 6 mm and the length is 20 mm, and the width of the cathode sheet alignment groove
G32 is 4 mm and the length is always 18 mm. The remainder is the same as in Embodiment 4.

[0092] Comparative Example 2

[0093] The structures shown in FIG. 9 and FIG. 10 differ from Embodiment 1 in that: there is no cathode sheet alignment
groove G32 or cathode sheet alignment recess R32, but a single-sided insulating adhesive tape for a cathode sheet alignment

11



CN 204809314 U Description Page 9/9

and accommodating area T1' is used to bond the surface of a corresponding area of the cathode membrane 32 aligned with
the anode tab accommodating groove G11, a single-sided insulating adhesive tape for the cathode sheet alignment and
matching area T4' is used to bond the surface of a corresponding area of the cathode membrane 32 aligned with the anode
matching recess R11, a single-sided insulating adhesive tape for the cathode tab accommodating groove T2' is used to bond
the cathode membrane 32 surrounding the cathode tab accommodating groove G31, and a single-sided insulating adhesive
tape for the cathode matching recess T3' is used to bond the cathode membrane 32 surrounding the cathode matching recess
R31.

[0094] 20 soft-pack lithium-ion battery samples were selected from each of Embodiments 1-4 and Comparative
Examples 1-2 for 1000-cycle charge-discharge tests, the thickness of the samples before and after the test was measured,
and the soft-pack lithium-ion battery samples after the test were disassembled to observe the lithium plating. The results are
shown in Table 1.

[0095] Table 1 Test results of Embodiments 1-4 and Comparative Examples 1-2

[0096]
Average thickness/mm Number of samples that
Before 1000 cycles After 1000 cycles Deformation underwent lithium plating

Embodiment 1 4.067 4.334 0.267 0
Embodiment 2 4.067 4.334 0.267 0
Embodiment 3 4.066 4.330 0.264 0
Embodiment 4 4.066 4.330 0.264 0
Comparative 4.067 4.358 0.291 9
Example 1
Comparative 4.067 4.381 0.314 20
Example 2

[0097] As can be seen from Table 1, no lithium plating was observed in Embodiments 1-4; while lithium plating was
observed in Comparative Examples 1 and 2, and the lithium plating in Comparative Example 2 was more severe than that
in Comparative Example 1; the deformation of Embodiments 1-4 was much smaller than that in Comparative Examples 1
and 2. The deformation of Comparative Example 1 is smaller than that of Comparative Example 2, but the deformation of
Comparative Example 1 is greater than that of Embodiment 4.

[0098] Therefore, in Embodiments 1-4, the cathode sheet alignment groove G32 is larger than the anode tab
accommodating groove G11 in both length and width, which can completely avoid lithium plating and effectively control
the deformation of soft-pack lithium-ion batteries. Compared with Comparative Example 2, in Comparative Example 1, the
cathode sheet alignment groove G32 is smaller in both length and width than the anode tab accommodating groove G11,
which can reduce lithium plating and deformation.

12
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