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electrode plate. The first electrode plate first electrode plate 
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electrode tab receiving groove and a first electrode plate 
notch. The first active layer is disposed on a surface of the 
first current collector. The first electrode tab receiving 
groove is configured to receive the first electrode tab, and the 
first electrode tab is electrically connected with the first 
current collector through the first electrode tab receiving 
groove. The first electrode plate notch is disposed on an edge 
of the first electrode tab receiving groove. 
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SECONDARY BATTERY CELL AND 
WINDING FORMATION SYSTEM THEREOF 

FIELD OF THE INVENTION 

2 
The anode electrode plate is formed with: an anode 

electrode tab receiving groove, provided with the anode 
current collector at the bottom and the anode active layer on 
the periphery, the anode electrode tab is received in the 

The present invention relates to the field of secondary 
batteries, in particular to a structure of the secondary battery. 

5 anode electrode tab receiving groove and is electrically 
connected to the anode current collector at the anode elec­
trode tab receiving groove. 

BACKGROUND OF THE INVENTION 

The lithium ion battery ( one kind of secondary batteries) 
is widely used in the fields of electronic products, automo­
biles, electric vehicles, aerospace, micro-electromechanical 
systems, energy storage and the like. As the application 
environment and conditions tend to be more complex and 15 

rigorous, high requirements are proposed to the usage safety 
performance, energy density and manufacturing cost of the 
lithium-ion battery. 

The cathode electrode plate is formed with: a cathode 
electrode tab receiving groove, provided with the cathode 

10 current collector at the bottom and the cathode active layer 
on the periphery, the cathode electrode tab is received in the 
cathode electrode tab receiving groove and is electrically 
connected to the cathode current collector at the cathode 

In the prior art, the purpose of improving energy density 
is achieved by configuring a groove on an electrode plate 20 

and welding an electrode tab in the groove. However, the 
process is realized by independent laser cleaning device and 
welding-winding device respectively at the present stage. 
The comprehensive cost of the devices is high, and the 
factory buildings occupy large space, with the result the 25 

manufacturing cost of the entire lithium battery is high. 
Furthermore, the laser cleaned groove on the electrode plate 
has an overheated perforation or a burned hole on the edge 
due to focal length fluctuation and deviation, such that a 
plenty of burrs are formed on a current collector on the edge 30 

of the groove; if the electrode plate with burrs is directly 
manufactured into a cell without processing, then the burrs 
will pierce the separator to cause internal short circuit, a fire 
disaster and other severe potential safety hazards. In the 
prior art, a thick adhesive tape is stuck in the groove to 35 

prevent the burrs from piercing the separator. However, 
sticking an adhesive tape in the groove will certainly 
increase the thickness of the cell, thus causing loss to energy 
density. 

electrode tab receiving groove. 
The anode electrode plate is further formed with: an 

anode electrode plate die-cut notch, located on the side edge 
of the anode electrode tab receiving groove and extending 
through the anode electrode plate. 

The cathode electrode plate is further formed with: a 
cathode electrode plate die-cut notch, located on the side 
edge of the cathode electrode tab receiving groove and 
extending through the cathode electrode plate. 

The beneficial effects of the present invention are as 
follows: 

In the secondary battery according to the present inven­
tion, the anode electrode tab is received in the anode 
electrode tab receiving groove, and the cathode electrode tab 
is received in the cathode electrode tab receiving groove, 
thus effectively improving the energy density of the second­
ary battery; the anode electrode plate die-cut notch can 
remove the burrs formed on the current collector on the edge 
part of the anode electrode tab receiving groove during 
formation, and the cathode electrode plate die-cut notch can 
effectively remove the burrs formed on the current collector 
on the edge part of the cathode electrode tab receiving 
groove during formation, thus effectively preventing the 
secondary battery from generating internal short circuit, and 
improving the safety performance of the secondary battery 

40 while ensuring a high energy density. 
SUMMARY OF THE INVENTION 

To solve the problems in the prior art, the object of the 
present invention is to provide a secondary battery, which 
can prevent the secondary battery from generating internal 45 

short circuit while improving the energy density of the 
secondary battery, thus improving the safety performance of 
the secondary battery. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of the secondary battery 
winding formation system of the present invention; 

FIG. 2 is a schematic view of the welded anode electrode 
plate and electrode tab of the secondary battery of the 
present invention, wherein, Fig. (a) is a sectional view of the 
welded anode electrode plate and electrode tab, and Fig. (b) 
is a top view of the anode electrode plate as shown in Fig. 
(a); 

Another object of the present invention is to provide a 
secondary battery winding formation system, which can 50 

reduce the volume of the secondary battery winding forma­
tion system, save the floor area of a factory building, reduce 
the manufacturing cost of the secondary battery, and 
improve the energy density and safety performance of the 
manufactured secondary battery. 

FIG. 3 is a schematic view of the welded cathode elec­
trode plate and electrode tab of the secondary battery of the 
present invention, wherein, Fig. (a) is a sectional view of the 

55 welded cathode electrode plate and electrode tab, and Fig. 
(b) is a bottom view of the cathode electrode plate as shown 
in Fig. (a); 

To achieve the above objects, in a first aspect, the present 
invention provides a secondary battery, comprising an anode 
electrode plate, an anode electrode tab, a cathode electrode 
plate, a cathode electrode tab and a separator. 

The anode electrode plate comprises: an anode current 60 

collector; and an anode active layer disposed on the surface 

FIG. 4 is a schematic view showing the die-cutting 
process of the electrode plates of the secondary battery of the 
present invention, wherein, Fig. (a) is a schematic view 
showing the die-cutting process of the anode electrode plate, 

of the anode current collector. 
The cathode electrode plate comprises: a cathode current 

collector; and a cathode active layer disposed on the surface 
of the cathode current collector. 

The separator is disposed between the anode electrode 
plate and the cathode electrode plate. 

and Fig. (b) is a schematic view showing the die-cutting 
process of the cathode electrode plate; 

FIG. 5 is a schematic view of the electrode plates of the 
65 secondary battery of the present invention, wherein, Fig. (a) 

is a schematic view of the anode electrode plate, and Fig. (b) 
is a schematic view of the cathode electrode plate; and 
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FIG. 6 is a schematic view of the electrode plates of a 
secondary battery in the prior art, wherein, Fig. (a) is a 
schematic view of the anode electrode plate, and Fig. (b) is 
a schematic view of the cathode electrode plate. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The secondary battery and winding formation system 
thereof of the present invention will be elaborated hereafter 
with reference to the drawings. 

First, the secondary battery according to the first aspect of 
the present invention is elaborated. 

With reference to FIG. 2-5, the secondary battery 1 
according to the present invention comprises an anode 
electrode plate 101, an anode electrode tab 102, a cathode 
electrode plate 103, a cathode electrode tab 104 and a 
separator 105. 

4 
In the secondary battery 1 according to the present 

invention, with reference to FIG. 5(a), in one embodiment, 
the length of the anode electrode plate die-cut notch 1014 in 
the length direction L is 0.9-1.2 times of the length of the 

5 anode electrode tab receiving groove 1013; and the width of 
the anode electrode plate die-cut notch 1014 in the width 
direction W is 0.2-0.8 times of the width of the anode 
electrode tab receiving groove 1013. 

In the secondary battery 1 according to the present 
10 invention, with reference to FIG. 5(b), in one embodiment, 

the length of the cathode electrode plate die-cut notch 1034 
in the length direction Lis 0.9-1.2 times of the length of the 
cathode electrode tab receiving groove 1033; and the width 
of the cathode electrode plate die-cut notch 1034 in the 

15 width direction W is 0.2-0.8 times of the width of the 
cathode electrode tab receiving groove 1033. 

In the secondary battery 1 according to the present 

The anode electrode plate 101 comprises: an anode cur­
rent collector 1011; and an anode active layer 1012 disposed 20 

on the surface of the anode current collector 1011. 

invention, with reference to FIG. 2, in one embodiment, the 
anode electrode plate 101 may not stick an insulating 
adhesive tape T. Sticking an insulating adhesive tape T on 
the anode electrode plate 101 could not improve the sec-

The cathode electrode plate 103 comprises: a cathode 
current collector 1031; and a cathode active layer 1032 
disposed on the surface of the cathode current collector 
1031. 

The separator 105 is disposed between the anode elec­
trode plate 101 and the cathode electrode plate 103. 

The anode electrode plate 101 is formed with: an anode 
electrode tab receiving groove 1013, provided with the 
anode current collector 1011 at the bottom and the anode 
active layer 1012 on the periphery, and receiving the anode 
electrode tab 102 therein, wherein, the anode electrode tab 
102 is electrically connected to the anode current collector 
1011 at the anode electrode tab receiving groove 1013. 

The cathode electrode plate 103 is formed with: a cathode 
electrode tab receiving groove 1033, provided with the 
cathode current collector 1031 at the bottom and the cathode 
active layer 1032 on the periphery, and receiving the cathode 
electrode tab 104 therein, wherein, the cathode electrode tab 
104 is electrically connected to the cathode current collector 
1031 at the cathode electrode tab receiving groove 1033. 

The anode electrode plate 101 is further formed with: an 
anode electrode plate die-cut notch 1014, located on the side 
edge of the anode electrode tab receiving groove 1013 and 
extending through the anode electrode plate 101; 

The cathode electrode plate 103 is further formed with: a 
cathode electrode plate die-cut notch 1034, located on the 
side edge of the cathode electrode tab receiving groove 1033 
and extending through the cathode electrode plate 103. 

In the secondary battery 1 according to the present 
invention, the anode electrode tab 102 is received in the 
anode electrode tab receiving groove 1013, and the cathode 
electrode tab 104 is received in the cathode electrode tab 
receiving groove 1033, thus effectively improving the 
energy density of the secondary battery 1; the anode elec­
trode plate die-cut notch 1014 can remove the burrs formed 
on the current collector 1011 of the edge part of the anode 
electrode tab receiving groove 1013 during formation, and 
the cathode electrode plate die-cut notch 1034 can effec­
tively remove the burrs formed on the current collector 1031 
of the edge part of the cathode electrode tab receiving 
groove 1033 during formation, thus effectively preventing 
the secondary battery 1 from generating internal short cir­
cuit, and in turn improving the safety performance of the 
secondary battery 1 while ensuring a high energy density. 

In the secondary battery 1 according to the present 
invention, the secondary battery 1 is a wound-type cell. 

25 

ondary battery 1, but on the contrary may probably increase 
the thickness of the secondary battery 1, and reduce the 
energy density of the secondary battery 1. 

In the secondary battery 1 according to the present 
invention, with reference to FIG. 3, in one embodiment, the 
secondary battery 1 further comprises: a first insulating 
adhesive tape Tl, stuck at the cathode electrode tab receiv­
ing groove 1033 having received the cathode electrode tab 

30 104; and a second insulating adhesive tape T2, stuck on the 
cathode active layer 1032 at a position aligned with the 
anode electrode tab receiving groove 1013 after the second­
ary battery 1 is wound and formed. Since the second 
insulating adhesive tape T2 is stuck, the cathode active 

35 substance of the cathode active layer 1032 dissociating to 
the anode electrode tab 102 is reduced; the cathode active 
substance of the cathode active layer 1032 dissociating and 
diffusing to the aligned anode electrode tab 102 is reduced; 
further, the cathode active substance of the cathode active 

40 layer 1032 concentrating at the anode electrode tab 102 
during the charging and discharging processes of the sec­
ondary battery is alleviated; and finally, the problem that the 
cathode active substance is separated out at the anode 
electrode tab 102 is alleviated, and in the meanwhile con-

45 tacting and generating internal short circuit of the anode 
electrode tab 102 and the cathode electrode plate 103 is 
avoided when the burrs at the anode electrode tab 102 pierce 
the separator 105. 

In the secondary battery 1 according to the present 
50 invention, with reference to FIG. 2(a), in one embodiment, 

the anode electrode plate 101 is further formed with an 
anode concave 1015, provided with the anode current col­
lector 1011 at the bottom and the anode active layer 1012 on 
the periphery, and located exactly on the back side of the 

55 anode electrode tab receiving groove 1013; and with refer­
ence to FIGS. 3(a) and 3(b), in the present embodiment, the 
secondary battery 1 further comprises: a third insulating 
adhesive tape T3, stuck on the cathode active layer 1032 at 
a position aligned with the anode concave 1015 after the 

60 secondary battery 1 is wound and formed. 
In the secondary battery 1 according to the present 

invention, with reference to FIG. 3(a), in one embodiment, 
the cathode electrode plate 103 is further formed with a 
cathode concave 1035, provided with the cathode current 

65 collector 1031 at the bottom and the cathode active layer 
1032 on the periphery, and located exactly on the back side 
of the cathode electrode tab receiving groove 1033; and with 
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reference to FIGS. 3(a) and 3(b), in the present embodiment, 
the secondary battery 1 further comprises: a fourth insulat­
ing adhesive tape T4, stuck on the cathode concave 1035. 

6 
downstream of the anode electrode plate unwinding roller 
203, and is used for cleaning out, on the anode electrode 
plate 101, an anode electrode tab receiving groove 1013 
provided with the anode current collector 1011 at the bottom In the secondary battery 1 according to the present 

invention, in one embodiment, the anode electrode plate 101 
is further formed with an anode concave 1015, provided 
with the anode current collector 1011 at the bottom and the 
anode active layer 1012 on the periphery, and located 
exactly on the back side of the anode electrode tab receiving 
groove 1013, as shown in FIG. 2(a); and the cathode 
electrode plate 103 is further formed with a cathode concave 
1035, provided with the cathode current collector 1031 at the 
bottom and the cathode active layer 1032 on the periphery, 
and located exactly on the back side of the cathode electrode 
tab receiving groove 1033, as shown in FIG. 3(a). With 
reference to FIGS. 3(a) and 3(b), in the present embodiment, 
the secondary battery 1 further comprises: a third insulating 
adhesive tape T3, stuck on the cathode active layer 1032 at 

5 and the anode active layer 1012 on the periphery. 
The anode electrode plate die-cutting mechanism 205 is 

disposed on the working platform 201, is located at the 
downstream of the anode electrode plate cleaning mecha­
nism 204, and is used for, at the side edge of the anode 

10 electrode tab receiving groove 1013, die-cutting the anode 
electrode plate 101 to form an anode electrode plate die-cut 
notch 1014 extending through the anode electrode plate 101. 

The anode electrode tab supply mechanism 206 is dis-

a position aligned with the anode concave 1015 after the 
secondary battery 1 is wound and formed; and a fourth 
insulating adhesive tape T4, stuck on the cathode concave 
1035. 

15 posed on the working platform 201, is located at the down­
stream of the anode electrode plate die-cutting mechanism 
205, is wound with an anode electrode tab 102, and is used 
for supplying the anode electrode tab 102 to the anode 
electrode tab receiving groove 1013 of the anode electrode 

20 plate 101 of the anode electrode plate die-cut notch 1014, 
such that the anode electrode tab 102 is received in the anode 
electrode tab receiving groove 1013. 

The anode electrode tab connection mechanism 207 is 
disposed on the working platform 201, is located at the 

25 downstream of the anode electrode plate die-cutting mecha­
nism 205, and is used for electrically connecting and fixing 
the anode electrode tab 102 received in the anode electrode 
tab receiving groove 1013 to the anode current collector 

In the secondary battery 1 according to the present 
invention, the first insulating adhesive tape Tl, the second 
insulating adhesive tape T2, the third insulating adhesive 
tape T3 and the fourth insulating adhesive tape T4 are 
single-sided insulating adhesive tape or double-sided insu­
lating adhesive tape. When double-sided insulating adhesive 
tapes are adopted, the double-sided insulating adhesive tape 
sticking areas are denser than the sticking areas when 30 

single-sided insulating adhesive tapes are used, such that the 
integrity of the secondary battery is enhanced, thus avoiding 
the area from protruding and becoming the largest defor­
mation area after a reforming process of the secondary 
battery and the secondary battery expands due to charging 35 

and discharging. 
Second, the secondary battery winding formation system 

according to the second aspect of the present invention is 
elaborated. 

1011 at the anode electrode tab receiving groove 1013. 
The anode electrode plate convey mechanism 208 is 

disposed on the working platform 201, and is used for 
conveying the anode electrode plate 101 unwound from the 
anode electrode plate unwinding roller 203 to the winding 
mechanism 202 sequentially via the anode electrode plate 
cleaning mechanism 204, the anode electrode plate die­
cutting mechanism 205 and the anode electrode tab connec-
tion mechanism 207. The cathode electrode plate unwinding 
roller 209 is disposed on the working platform 201, and is 
wound with a cathode electrode plate 103, wherein, the 

With reference to FIG. 1, the secondary battery winding 
formation system according to the present invention com­
prises a working platform 201, a winding mechanism 202, 

40 cathode electrode plate 103 comprises: a cathode current 
collector 1031; and a cathode active layer 1032 disposed on 
the surface of the cathode current collector 1031. 

an anode electrode plate unwinding roller 203, an anode 
electrode plate cleaning mechanism 204, an anode electrode 
plate die-cutting mechanism 205, an anode electrode tab 45 

supply mechanism 206, an anode electrode tab connection 
mechanism 207, an anode electrode plate convey mecha­
nism 208, a cathode electrode plate unwinding roller 209, a 
cathode electrode plate cleaning mechanism 210, a cathode 
electrode plate die-cutting mechanism 211, a cathode elec- 50 

trade tab supply mechanism 212, a cathode electrode tab 
connection mechanism 213, a cathode electrode plate con­
vey mechanism 214, a first separator unwinding roller 215A, 
a second separator unwinding roller 215B, a first separator 
convey mechanism 216A and a second separator convey 55 

mechanism 216B. 
The working platform 201 is fixed immovably. 
The winding mechanism 202 is disposed on the working 

platform 201. 

The cathode electrode plate cleaning mechanism 210 is 
disposed on the working platform 201, is located at the 
downstream of the cathode electrode plate unwinding roller 
209, and is used for cleaning out, on the cathode electrode 
plate 103, a cathode electrode tab receiving groove 1033 
provided with the cathode current collector 1031 at the 
bottom and the cathode active layer 1032 on the periphery. 

The cathode electrode plate die-cutting mechanism 211 is 
disposed on the working platform 201, is located at the 
downstream of the cathode electrode plate cleaning mecha­
nism 210, and is used for, on the side edge of the cathode 
electrode tab receiving groove 1033, die-cutting the cathode 
electrode plate 103 to form a cathode electrode plate die-cut 
notch 1034 extending through the cathode electrode plate 
103. 

The cathode electrode tab supply mechanism 212 is 
disposed on the working platform 201, is located at the 
downstream of the cathode electrode plate die-cutting 
mechanism 211, is wound with a cathode electrode tab 104, 
and is used for supplying the cathode electrode tab 104 to the 
cathode electrode tab receiving groove 1033 of the cathode 
electrode plate 103 having die-cut out the cathode electrode 

The anode electrode plate unwinding roller 203 is dis- 60 

posed on the working platform 201, and is wound with 
anode electrode plate 101, wherein, the anode electrode 
plate 101 comprises: an anode current collector 1011; and an 
anode active layer 1012 disposed on the surface of the anode 
current collector 1011. 65 plate die-cut notch 1034, such that the cathode electrode tab 

104 is received in the cathode electrode tab receiving groove 
1033. 

The anode electrode plate cleaning mechanism 204 is 
disposed on the working platform 201, is located at the 
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The cathode electrode tab connection mechanism 213 is 
disposed on the working platform 201, is located at the 
downstream of the cathode electrode plate die-cutting 
mechanism 211, and is used for electrically connecting and 
fixing the cathode electrode tab 104 received in the cathode 
electrode tab receiving groove 1033 to the cathode current 
collector 1031 at the cathode electrode tab receiving groove 
1033. 

8 
secondary battery 1 from generating internal short circuit, 
and improving the safety performance of the manufactured 
secondary battery 1. 

In one embodiment, the anode electrode tab receiving 
5 groove 1013 and the anode concave 1015 are respectively 

cleaned out on the two surfaces of the anode electrode plate 
101; and the anode electrode plate convey mechanism 208 
can lead and change the convey direction of the anode 
electrode plate 101, thus realizing a double-side cleaning 

10 effect. 

The cathode electrode plate convey mechanism 214 is 
disposed on the working platform 201, and is used for 
conveying the cathode electrode plate 103 unwound from 
the cathode electrode plate unwinding roller 209 to the 
winding mechanism 202 sequentially via the cathode elec­
trode plate cleaning mechanism 210, the cathode electrode 
plate die-cutting mechanism 211 and the cathode electrode 15 

tab connection mechanism 213. 

In one embodiment, the cathode electrode tab receiving 
groove 1033 and the cathode concave 1035 are respectively 
cleaned out on the two surfaces of the cathode electrode 
plate 103; and the cathode electrode plate convey mecha­
nism 214 can lead and change the convey direction of the 
cathode electrode plate 103, thus realizing a double-side The first separator unwinding roller 215A is disposed on 

the working platform 201, and is wound with a separator 
105. 

The second separator unwinding roller 215B is disposed 
on the working platform 201, and is wound with another 
separator 105. 

The first separator convey mechanism 216A is disposed 
on the working platform 201, and is used for conveying the 
corresponding separator 105 unwound from the first sepa­
rator unwinding roller 215A to the winding mechanism 202, 
such that the corresponding separator 105 is configured 
between the anode electrode plate 101 and the cathode 
electrode plate 103 after the secondary battery is wound and 
formed. 

The second separator convey mechanism 216B is dis­
posed on the working platform 201, and is used for con­
veying the corresponding separator 105 unwound from the 
second separator unwinding roller 215B to the winding 
mechanism 202, such that the corresponding separator 105 
is configured between the anode electrode plate 101 and the 
cathode electrode plate 103 after the secondary battery is 
wound and formed. 

In the secondary battery winding formation system 2 
according to the present invention, the winding mechanism 
202, the anode electrode plate unwinding roller 203, the 
anode electrode plate cleaning mechanism 204, the anode 
electrode plate die-cutting mechanism 205, the anode elec­
trode tab supply mechanism 206, the anode electrode tab 
connection mechanism 207, the anode electrode plate con­
vey mechanism 208, the cathode electrode plate unwinding 
roller 209, the cathode electrode plate cleaning mechanism 
210, the cathode electrode plate die-cutting mechanism 211, 
the cathode electrode tab supply mechanism 212, the cath­
ode electrode tab connection mechanism 213, the cathode 
electrode plate convey mechanism 214, the first separator 
unwinding roller 215A, the second separator unwinding 
roller 215B, the first separator convey mechanism 216A and 
the second separator convey mechanism 216B are integrated 

cleaning effect. 
In the secondary battery winding formation system 2 

20 according to the present invention, with reference to FIG. 1, 
in one embodiment, the secondary battery winding forma­
tion system 2 further comprises a central control mechanism 
217, in communication connection with and for controlling 
at least one selected from the anode electrode plate unwind-

25 ing roller 203, the anode electrode plate cleaning mechanism 
204, the anode electrode plate die-cutting mechanism 205, 
the anode electrode tab supply mechanism 206, the anode 
electrode tab connection mechanism 207, the cathode elec­
trode plate unwinding roller 209, the cathode electrode plate 

30 cleaning mechanism 210, the cathode electrode plate die­
cutting mechanism 211, the cathode electrode tab supply 
mechanism 212, the cathode electrode tab connection 
mechanism 213 and the winding mechanism 202. 

In the secondary battery winding formation system 2 
35 according to the present invention, with reference to FIG. 1 

and FIG. 3, in one embodiment, the secondary battery 
winding formation system 2 further comprises: a first cath­
ode electrode plate sticking mechanism 218A, disposed on 
the working platform 201, located at the downstream of the 

40 cathode electrode tab connection mechanism 213, and used 
for sticking a first insulating adhesive tape Tl on the cathode 
electrode tab receiving groove 1033 having received the 
cathode electrode tab 104; and a second cathode electrode 
plate sticking mechanism 218B, disposed on the working 

45 platform 201, located between the first cathode electrode 
plate sticking mechanism 218A and the winding mechanism 
202, and used for sticking a second insulating adhesive tape 
T2 on the cathode active layer 1032 at a position aligned 
with the anode electrode tab receiving groove 1013 after the 

50 secondary battery 1 is wound and formed. 
In the secondary battery winding formation system 2 

according to the present invention, with reference to FIG. 1, 
in one embodiment, the anode electrode plate cleaning 
mechanisms 204 are two, wherein, one anode electrode plate 

55 cleaning mechanism 204 is used for cleaning out, on the 
anode electrode plate 101, an anode electrode tab receiving 
groove 1013 provided with the anode current collector 1011 
at the bottom and the anode active layer 1012 on the 
periphery; and the other anode electrode plate cleaning 

on one working platform 201, thus reducing the volume of 
the secondary battery winding formation system 2, saving 
the floor area of a factory building, and reducing the 
manufacturing cost of the secondary battery 1; the anode 
electrode plate die-cutting mechanism 205 can remove burrs 
cleaned out by the anode electrode plate cleaning mecha­
nism 204 and located on the current collector 1011 on the 
edge part of the anode electrode tab receiving groove 1013, 
and the cathode electrode plate die-cutting mechanism 211 
can remove burrs cleaned out by the cathode electrode plate 
cleaning mechanism 210 and located on the current collector 65 

1031 on the edge part of the cathode electrode tab receiving 
groove 1033, thus effectively preventing the manufactured 

60 mechanism 204 is used for cleaning out, on the anode 
electrode plate 101, an anode concave 1015 provided with 
the anode current collector 1011 at the bottom and the anode 
active layer 1012 on the periphery and located exactly on the 
back side of the anode electrode tab receiving groove 1013; 
and with reference to FIG. 1 and FIG. 3, in the present 
embodiment, the second cathode electrode plate sticking 
mechanism 218B is further used for sticking a third insu-
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lating adhesive tape T3 on the cathode active layer 1032 at 
a position aligned with the anode concave 1015. 

In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, 
in one embodiment, the cathode electrode plate cleaning 5 

mechanisms 210 are two, wherein, one cathode electrode 
plate cleaning mechanism 210 is used for cleaning out, on 
the cathode electrode plate 103, a cathode electrode tab 
receiving groove 1033 provided with the cathode current 
collector 1031 at the bottom and the cathode active layer 10 

1032 on the periphery; and the other cathode electrode plate 
cleaning mechanism 210 is used for cleaning out, on the 
cathode electrode plate 103, a cathode battery concave 1035 
provided with the cathode current collector 1031 at the 
bottom and the cathode active layer 1032 on the periphery 15 

and located exactly on the back side of the cathode electrode 
tab receiving groove 1033; and with reference to FIG. 1 and 
FIG. 3, in the present embodiment, the first cathode elec­
trode plate sticking mechanism 218A is further used for 
sticking a fourth insulating adhesive tape T4 on the cathode 20 

concave 1035. 
In the secondary battery winding formation system 2 

according to the present invention, with reference to FIG. 1, 
in one embodiment, the anode electrode plate cleaning 
mechanisms 204 are two, wherein, one anode electrode plate 25 

cleaning mechanism 204 is used for cleaning out, on the 
anode electrode plate 101, an anode electrode tab receiving 
groove 1013 provided with the anode current collector 1011 
at the bottom and the anode active layer 1012 on the 
periphery; and the other anode electrode plate cleaning 30 

mechanism 204 is used for cleaning out, on the anode 
electrode plate 101, an anode concave 1015 provided with 
the anode current collector 1011 at the bottom and the anode 
active layer 1012 on the periphery and located exactly on the 
back side of the anode electrode tab receiving groove 1013; 35 

with reference to FIG. 1, in the present embodiment, the 
cathode electrode plate cleaning mechanisms 210 are two, 
wherein, one cathode electrode plate cleaning mechanism 
210 is used for cleaning out, on the cathode electrode plate 
103, a cathode electrode tab receiving groove 1033 provided 40 

with the cathode current collector 1031 at the bottom and the 

10 
202, and used for sensing the position of the anode electrode 
plate 101 on the convey path; and a plurality of anode 
electrode plate corrective mechanisms 220, disposed on the 
working platform 201, in communication connection with 
the central control mechanism 217, located on a convey path 
of the anode electrode plate 101 starting from the anode 
electrode plate unwinding roller 203 and passing through the 
anode electrode plate cleaning mechanism 204, the anode 
electrode plate die-cutting mechanism 205 and the anode 
electrode tab connection mechanism 207 until the winding 
mechanism 202, and used for correcting the anode electrode 
plate 101. 

In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, 
in one embodiment, the second battery winding formation 
system 2 further comprises: a plurality of cathode electrode 
plate sensing mechanisms 221, disposed on the working 
platform 201, in communication connection with the central 
control mechanism 217, located on a convey path of the 
cathode electrode plate 103 starting from the cathode elec­
trode plate unwinding roller 209 and passing through the 
cathode electrode plate cleaning mechanism 210, the cath­
ode electrode plate die-cutting mechanism 211 and the 
cathode electrode tab connection mechanism 213 until the 
winding mechanism 202, and used for sensing the position 
of the cathode electrode plate 103 on the convey path; and 
a plurality of cathode electrode plate corrective mechanisms 
222, disposed on the working platform 201, in communica­
tion connection with the central control mechanism 217, 
located on a convey path of the cathode electrode plate 103 
starting from the cathode electrode plate unwinding roller 
209 and passing through the cathode electrode plate cleaning 
mechanism 210, the cathode electrode plate die-cutting 
mechanism 211 and the cathode electrode tab connection 
mechanism 213 until the winding mechanism 202, and used 
for correcting the cathode electrode plate 103. 

In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, 
in one embodiment, the second battery winding formation 
system 2 further comprises: a plurality of separator sensing 
mechanisms 223, disposed on the working platform 201, in 
communication connection with the central control mecha­
nism 217, respectively located on a convey path of the 
corresponding separator 105 from the first separator unwind-

cathode active layer 1032 on the periphery; and the other 
cathode electrode plate cleaning mechanism 210 is used for 
cleaning out, on the cathode electrode plate 103, a cathode 
concave 1035 provided with the cathode current collector 
1031 at the bottom and the cathode active layer 1032 on the 
periphery and located exactly on the back side of the cathode 
electrode tab receiving groove 1033; with reference to FIG. 

45 ing roller 215A to the winding mechanism 202 and another 
convey path from the second separator unwinding roller 
215B to the winding mechanism 202, and used for sensing 
the position of the corresponding separator 105 on the 

1 and FIG. 3, in the present embodiment, the first cathode 
electrode plate sticking mechanism 218A is further used for 50 

sticking a fourth insulating adhesive tape T4 on the cathode 
concave 1035; and the second cathode electrode plate stick­
ing mechanism 218B is further used for sticking a third 
insulating adhesive tape T3 on the cathode active layer 1032 

convey path. 
In the secondary battery winding formation system 2 

according to the present invention, with reference to FIG. 1, 
in one embodiment, the anode electrode plate unwinding 
roller 203, the cathode electrode plate unwinding roller 209, 
the first separator unwinding roller 215A and the second 

at a position aligned with the anode concave 1015. 
In the secondary battery winding formation system 2 

according to the present invention, with reference to FIG. 1, 
in one embodiment, the second battery winding formation 
system 2 further comprises: a plurality of anode electrode 
plate sensing mechanisms 219, disposed on the working 
platform 201, in communication connection with the central 
control mechanism 217, located on a convey path of the 
anode electrode 101 starting from the anode electrode plate 
unwinding roller 203 and passing through the anode elec­
trode plate cleaning mechanism 204, the anode electrode 
plate die-cutting mechanism 205 and the anode electrode tab 
connection mechanism 207 until the winding mechanism 

55 separator unwinding roller 215B can all extend and retract in 
a direction perpendicular to the working platform 201. The 
first separator unwinding roller 215A and the second sepa­
rator unwinding roller 215B extending and retracting in a 
direction perpendicular to the working platform 201 may 

60 cooperate with the separator sensing mechanism 223 to 
realize deviation correction. Therefore, the feeding of the 
separator does not add an independent separator corrective 
mechanism. 

In the secondary battery winding formation system 2 
65 according to the present invention, with reference to FIG. 1, 

in one embodiment, the anode electrode plate cleaning 
mechanism 204 comprises: an anode electrode plate laser 
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In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, 
in one embodiment, the anode electrode tab connection 
mechanism 207 comprises: an anode electrode tab welding 

cleaning system 2041, for correspondingly cleaning the 
anode active layer 1012 of the passing anode electrode plate 
101; an anode electrode plate dust removal mechanism 
2042, for removing anode active layer 1012 particles gen­
erated when the anode electrode plate laser cleaning system 
2041 performs cleaning; and an anode electrode plate 
adsorption and cooling auxiliary platform 2043, for adsorb­
ing, fixing and cooling the anode electrode plate 101 passing 
through the anode electrode plate laser cleaning system 

5 head mechanism 2071; and an anode electrode tab welding 
base mechanism 2072, for cooperating with the anode 
electrode tab welding head mechanism 2071 to weld the 
anode electrode tab 102 to the anode current collector 1011 

2041. lO 

In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, 

at the anode electrode tab receiving groove 1013. 
In the secondary battery winding formation system 2 

according to the present invention, with reference to FIG. 1, 
in one embodiment, the cathode electrode tab connection 
mechanism 213 comprises: a cathode electrode tab welding 
head mechanism 2131; and a cathode electrode tab welding in one embodiment, the anode electrode plate adsorption and 

cooling auxiliary platform 2043 can be vacuum pumping 
adsorption. 

In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, 

15 base mechanism 2132, for cooperating with the cathode 
electrode tab welding head mechanism 2131 to weld the 
cathode electrode tab 104 to the cathode current collector 
1031 at the cathode electrode tab receiving groove 1033. 

In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, 
in one embodiment, the winding mechanism 202 comprises: 
a dust remover 2021, for removing the dust of the anode 
electrode plate 101, the cathode electrode plate 103 and the 
two separators 105 conveyed to the winding mechanism 
202; and a winding device 2022, for stacking up the anode 
electrode plate 101, the cathode electrode plate 103 and the 
two separators 105 conveyed to the winding mechanism 
202, and enabling the corresponding separator 105 to be 
configured between the anode electrode plate 101 and the 

in one embodiment, the cathode electrode plate cleaning 
mechanism 210 comprises: a cathode electrode plate laser 20 

cleaning system 2101, for correspondingly cleaning the 
cathode active layer 1032 of the passing cathode electrode 
plate 103; a cathode electrode plate dust removal mechanism 
2102, for removing cathode active layer 1032 particles 
generated when the cathode electrode plate laser cleaning 25 

system 2101 performs cleaning; and a cathode electrode 
plate adsorption and cooling auxiliary platform 2103, for 
adsorbing, fixing and cooling the cathode electrode plate 
103 passing through the cathode electrode plate laser clean­
ing system 2101. 30 cathode electrode plate 103 after the secondary battery is 

wound and formed by the winding mechanism 202. In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, In the secondary battery winding formation system 2 

according to the present invention, with reference to FIG. 1, 
in one embodiment, the anode electrode plate convey 

in one embodiment, the cathode electrode plate adsorption 
and cooling auxiliary platform 2103 can be vacuum pump­
ing adsorption. 

In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, 

35 mechanism 208 comprises: a fixed roller 2081, for passively 
enabling the anode electrode plate 101 to pass thereon; a 
main drive mechanism 2082, for actively driving and con­
veying the anode electrode plate 101; and a main drive in one embodiment, the anode electrode plate die-cutting 

mechanism 205 comprises: an anode electrode plate die­
cutting male die mechanism 2051; and an anode electrode 40 

plate die-cutting female die mechanism 2052, for cooperat­
ing with the anode electrode plate die-cutting male die 
mechanism 2051 to, when the anode electrode plate 101 
passes through the anode electrode plate die-cutting mecha­
nism 205, die-cut, on the side edge of the anode electrode tab 45 

receiving groove 1013, the anode electrode plate 101 to form 
an anode electrode plate die-cut notch 1014 extending 
through the anode electrode plate 101; and an anode elec­
trode plate die-cut waste collection mechanism 2053, for 
collecting the wastes die-cut off from the anode electrode 50 

plate 101. 
In the secondary battery winding formation system 2 

according to the present invention, with reference to FIG. 1, 
in one embodiment, the cathode electrode plate die-cutting 
mechanism 211 comprises: a cathode electrode plate die- 55 

cutting male die mechanism 2111; and a cathode electrode 
plate die-cutting female die mechanism 2112, for cooperat­
ing with the cathode electrode plate die-cutting male die 
mechanism 2111 to, when the cathode electrode plate 103 
passes through the cathode electrode plate die-cutting 60 

mechanism 211, die-cut, on the side edge of the cathode 
electrode tab receiving groove 1033, the cathode electrode 
plate 103 to form a cathode electrode plate die-cut notch 
1034 extending through the cathode electrode plate 103; and 
a cathode electrode plate die-cut waste collection mecha- 65 

nism 2113, for collecting the wastes die-cut off from the 
cathode electrode plate 103. 

corrective mechanism 2083, located at the upstream of the 
winding mechanism 202 and used for correcting the anode 
electrode plate 101 having entered the winding mechanism 
202. 

In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, 
in one embodiment, the cathode electrode plate convey 
mechanism 214 comprises: a fixed roller 2141, for passively 
enabling the cathode electrode plate 103 to pass thereon; a 
main drive mechanism 2142, for actively driving and con­
veying the cathode electrode plate 103; and a main drive 
corrective mechanism 2143, located at the upstream of the 
winding mechanism 202 and used for correcting the cathode 
electrode plate 103 having entered the winding mechanism 
202. 

In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, 
in one embodiment, the first separator convey mechanism 
216A comprises a fixed roller 216Al for passively enabling 
the corresponding separator 105 to pass thereon and con­
veying to the winding mechanism 202; and the second 
separator convey mechanism 216B comprises a fixed roller 
216B1 for passively enabling the corresponding separator 
105 to pass thereon and conveying to the winding mecha­
nism 202. 

In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, 
in one embodiment, the secondary battery winding forma­
tion system 2 further comprises: a plurality of anode elec-
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trade plate dust removal portions 224, disposed on the 
working platform 201, in communication connection with 
the central control mechanism 217, located on a convey path 

14 
lating adhesive tape T4 is stuck on the cathode concave 
1035; and the insulating adhesive tapes Tl-T4 are 10 µm 
thickness, 15 mm length and 24 mm width. The insulating 
adhesive tape is not stuck on the anode electrode plate 101. of the anode electrode plate 101 starting from the anode 

electrode plate cleaning mechanism 204 and passing through 
the anode electrode plate die-cutting mechanism 205 and the 
anode electrode tab connection mechanism 207 until the 
winding mechanism 202, and used for removing the anode 
active layer 1012 particles generated after the anode elec­
trode plate is cleaned and the electrode tab is welded. 

5 The secondary battery structure according to one embodi­
ment of the present invention is manufactured as above. 

In the secondary battery winding formation system 2 
according to the present invention, with reference to FIG. 1, 
in one embodiment, the secondary battery winding forma­
tion system 2 further comprises: a plurality of cathode 
electrode plate dust removal portions 225, disposed on the 
working platform 201, in communication connection with 
the central control mechanism 217, located on a convey path 

Comparison example 1 also takes the manufacturing of 
the 335272 type cell (the finished battery is 3.3 mm thick­
ness, 52 mm width, and 72 mm length) as an example, and 

10 uses the conventional independent laser cleaning device, 
welding device and winding device in the prior art to 
manufacture a secondary battery. With reference to FIG. 6, 
except that the burr areas on the side edges of the anode 

of the cathode electrode plate 103 starting from the cathode 
electrode plate cleaning mechanism 210 and passing through 
the cathode electrode plate die-cutting mechanism 211 and 
the cathode electrode tab connection mechanism 213 until 
the winding mechanism 202, and used for removing the 
cathode active layer 1032 particles generated after the 
cathode electrode plate is cleaned and the electrode tab is 
welded. 

15 electrode tab receiving groove 1013 and the cathode elec­
trode tab receiving groove 1033 are not die-cut and removed 
and that Tl-T4 adopt a 35 µm thickness insulating adhesive 
tape, the others are the same as the embodiment 1. 

Comparison example 2 also takes the manufacturing of 
20 the 335272 type cell (the finished battery is 3.3 mm thick­

ness, 52 mm width, and 72 mm length) as an example, 
wherein, except that Tl-T4 adopt a 10 µm thickness insu­
lating adhesive tape, the others are the same as the com-

25 

parison example 1. 
Twenty pouch cell lithium ion battery samples are respec­

tively selected from the embodiment 1, the comparison 
example 1 and the comparison example 2 to perform capac­
ity test and thickness measurement; and then the tested 
pouch cell lithium ion battery samples are dismantled to 

A comparison is performed hereafter between the perfor­
mance of the secondary battery manufactured by the sec­
ondary battery winding formation system 2 of the present 
invention and the performance of the secondary battery 
manufactured by the prior art. 30 observe the internal short circuit situation of the cleaning 

grooves. The results are as shown in table 1. Embodiment 1 takes the manufacturing of the 335272 
type cell (the finished battery is 3.3 mm thickness, 52 mm 
width, and 72 mm length) as an example. In the secondary 
battery 1 manufactured by the secondary battery winding 
formation system 2 according to the present invention, with 35 

reference to FIG. 2-5, the anode electrode plate cleaning 
mechanism 204 and the cathode electrode plate cleaning 
mechanism 210 are used to respectively clean out an anode 
electrode tab receiving groove 1013 and a cathode electrode 
tab receiving groove 1033 which are 12 mm length (in the 
length direction L) and 8 mm width (in the width direction 
W) at preset positions on the anode electrode plate 101 and 
the cathode electrode plate 103; the burr areas on the side 
edges of the anode electrode tab receiving groove 1013 and 
the cathode electrode tab receiving groove 1033 are die-cut 

40 

45 

by the anode electrode plate die-cutting mechanism 205 and 
the cathode electrode plate die-cutting mechanism 211 to 
form an anode electrode plate die-cut notch 1014 and a 
cathode electrode plate die-cut notch 1034 which are 12 mm 
length and 3 mm width; the long sides of the anode electrode 50 

plate die-cut notch 1014 and the cathode electrode plate 
die-cut notch are coincident with the corresponding long 
sides of the anode electrode tab receiving groove 1013 and 
the cathode electrode tab receiving groove 1033; the anode 
electrode tab 102 and the cathode electrode tab 104 which 55 

TABLE 1 

the test results of the embodiment 1 and the comparison examples 1-2 

The number of 
samples 

Average Average volume Average generating 
capacity energy density thickness internal short 

rnAh Wh/L mm circuit 

Embodiment 1 3027.5 937 3.28 0 
Comparison 3027.3 925 3.32 0 
example 1 
Comparison 3027.4 937 3.28 12 
example 2 

It can be seen from the above table 1 that: in the 
embodiment 1, the secondary batteries manufactured by the 
secondary battery winding formation system 2 of the present 
invention ensure a high average volume energy density 
while none of the cells generates internal short circuit; in the 
comparison example 1, similarly, none of the cells generates 
the internal short circuit problem, however the average 
volume energy density is obviously reduced because a thick 
insulating adhesive tape is stuck; and in the comparison 
example 2, a high average volume energy density is ensured, 
however a high ratio of cells generate internal short circuit. 

Therefore, in the embodiment 1, the electrode plate struc-

are 6 mm width are respectively welded in the anode 
electrode tab receiving groove 1013 and the cathode elec­
trode tab receiving groove 1033. The first insulating adhe­
sive tape Tl is stuck on the cathode electrode tab receiving 
groove 1033 having received the cathode electrode tab 104; 
the second insulating adhesive tape T2 is stuck on the 
cathode active layer 1032 at a position aligned with the 
anode electrode tab receiving groove 1013 after the second­
ary battery 1 is wound and formed; the third insulating 
adhesive tape T3 is stuck on the cathode active layer 1032 
at a position aligned with the anode concave 1015 after the 
secondary battery 1 is wound and formed; the fourth insu-

60 ture using die-cutting off the burr areas on the side edges of 
the anode electrode tab receiving groove 1013 and the 
cathode electrode tab receiving groove 1033 can completely 
solve the internal short circuit problem caused by the burrs, 
thus improving the safety use performance of the cell; 

65 furthermore, the secondary battery winding formation sys­
tem 2 can reduce the comprehensive manufacturing cost of 
the cell. 
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What is claimed is: 
1. A secondary battery, comprising: 
a first electrode tab; 
a first electrode plate, comprising: 

a first current collector; and 
a first active substance, disposed on a first surface of the 

first current collector and a second surface of the first 
current collector, wherein the second surface is 
opposite to the first surface; 

a first electrode tab receiving groove, defined by an 10 

exposed portion of the first surface of the first current 
collector and the first active substance on a periphery of 
the first electrode tab receiving groove, the first elec­
trode tab receiving groove receiving the first electrode 
tab, wherein the first electrode tab is electrically con- 15 

nected with the first current collector through the first 
electrode tab receiving groove; 

a first recess that is opposite to the first electrode tab 
receiving groove, defined by a corresponding portion of 
the second surface of the first current collector and the 20 

first active substance on a periphery of the first recess; 
a first electrode plate notch disposed on a side edge of the 

first electrode tab receiving groove and extending 
through the second surface and the first surface of the 
first current collector; and 

the first electrode tab receiving groove is formed by the 
first current collector and at least two first active 
substance walls; 

wherein the secondary battery is a wound-type secondary 
battery. 

2. The secondary battery according to claim 1, further 
comprising: 

a second electrode tab; 
a second electrode plate, comprising: 

a second current collector; and 
a second active substance, disposed on a surface of the 

second current collector; 

25 

30 

35 

a second electrode tab receiving groove, configured to 
receive the second electrode tab, wherein the second 
electrode tab is electrically connected with the second 40 

current collector through the second electrode tab 
receiving groove; and 

a second electrode plate notch disposed on a side edge of 
the second electrode tab receiving groove and extend­
ing through the surface of the second current collector. 45 

3. The secondary battery according to claim 2, wherein: 
the first electrode plate is an anode electrode plate; 
the first current collector is an anode current collector 
the first active substance is an anode active substance·' 
the first electrode tab is an anode electrode tab· ' 50 

the first electrode tab receiving groove is an an'ode elec-
trode tab receiving groove; 

the first recess is an anode recess· 

16 
the second electrode tab receiving groove is a cathode 

electrode tab receiving groove; and 
the second electrode plate notch is a cathode electrode 

plate notch. 
4. The secondary battery according to claim 3, wherein: 
a length of the first electrode plate notch is 0.9-1.2 times 

a length of the first electrode tab receiving groove along 
a_ length direction of the first electrode plate; and 

a width of the first electrode plate notch is 0.2-0.8 times 
a width of the first electrode tab receiving groove along 
a width direction of the first electrode plate. 

5. The secondary battery according to claim 3 further 
comprising: ' 

a first insulating adhesive tape, disposed on the second 
electrode tab receiving groove; and 

a second insulating adhesive tape, disposed on the second 
active substance and facing the first electrode tab 
receiving groove. 

6. The secondary battery according to claim 5 further 
comprising: ' 

a third insulating adhesive tape, disposed on the anode 
recess. 

7. The secondary battery according to claim 5, further 
comprising: 

a fourth insulating adhesive tape; 
the cathode electrode plate comprising a cathode recess 

wherein the cathode recess and the cathode electrod~ 
tab receiving groove are disposed on opposite sides of 
the cathode current collector; and 

the fourth insulating adhesive tape is disposed on the 
cathode recess. 

8. The secondary battery according to claim 7, wherein: 
each of the first insulating adhesive tape, the second 

insulating adhesive tape, the third insulating adhesive 
tape, and the fourth insulating adhesive tape is a 
single-sided insulating adhesive tape. 

9. The secondary battery according to claim 1, wherein: 
the first electrode tab receiving groove is defined by the 

first active substance and extends to the first surface of 
the first current collector; and 

the first electrode plate notch extends through the first 
current collector from the first surface of the first 
current collector. 

10. The secondary battery according to claim 2, wherein: 
the second electrode tab receiving groove is defined in the 

second active substance and extends to the surface of 
the second current collector; and 

the second electrode plate notch extends through the 
second current collector from the surface of the second 
current collector. 

11. The secondary battery according to claim 1, wherein 
a whole of the first electrode tab is parallel with the first 
surface of the first current collector. 

12. The secondary battery according to claim 1, wherein the first electrode plate notch is a~ anode electrode plate 
notch; 

the second electrode plate is a cathode electrode plate; 
the second current collector is a cathode current collector 
the second active substance is a cathode active substance'. 
the second electrode tab is a cathode electrode tab; ' 

55 a bottom of the first electrode plate notch is located between 
the first active substance disposed on two opposite sides of 
the first electrode tab receiving groove in the length direc­
tion of the first electrode plate. 

* * * * * 




