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(57) ABSTRACT 

The present invention is related to a pouch type lithiurn 
secondary battery. The pouch type lithiurn secondary battery 
according to the present invention may comprise an elec 
trode assembly including a positive electrode, a separator 
and a negative electrode, and a pouch having a groove for 
receiving the electrode assembly and upper and loWer por 
tions of Which are fused to each other around the groove to 
form ?ange-shaped edges. In particular, the edges may be at 
least partially covered at ends thereof With insulating mate 
rial. As a result, a short circuit betWeen a metal foil of the 
pouch and the negative electrode of the battery can be 
prevented, and corrosion of the battery may be also pre 
vented. 
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Fig 1 (Prior Art) 
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Fig 2 (Prior Art) 
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Fig 3 (Prior Art) 
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Fig 4 
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Fig 5 
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Fig 6 
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Fig 7 
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POUCH TYPE LITHIUM SECONDARY BATTERY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority to Korean Patent 
Application No. 2003-97353, ?led on Dec. 26, 2003, in the 
Korean Intellectual Property Of?ce, the disclosure of Which 
is incorporated herein in its entirety by reference. 

FIELD OF THE INVENTION 

[0002] The present invention is related to a lithium sec 
ondary battery. Speci?cally, the present invention is related 
to a pouch type lithium secondary battery Where the elec 
trode structure comprising a positive electrode, a negative 
electrode and a separator, is received in a pouch. 

BACKGROUND 

[0003] In general, lithium secondary batteries use a non 
aqueous electrolyte due to the reactivity of lithium With 
moisture. The non-aqueous electrolyte may be a solid poly 
mer containing a lithium salt or a liquid phase With a 
dissociated lithium salt in an organic solvent. The lithium 
secondary battery may be classi?ed as a lithium metal 
battery, a lithium ion battery using a liquid electrolyte, or a 
lithium ion polymer battery using a solid polymer electro 
lyte. 

[0004] There is no problem of organic electrolyte leakage 
in a pure solid type lithium ion polymer battery, and a gel 
type lithium ion polymer battery can also prevent the 
problem of electrolyte leakage in a simpler manner than the 
lithium ion battery using liquid electrolyte. For example, the 
lithium ion polymer battery can use a pouch instead of a 
metal can as a receptacle of an electrode assembly. 

[0005] In general, the pouch may comprise a multilayer 
?lm including a metal foil layer and a plastic layer Which 
covers the metal foil layer. Using such a pouch makes it 
possible to reduce the Weight of a battery as compared With 
using a metal can. Usually, aluminum is used as metal 
constituting a foil in the multilayer ?lm pouch. A polymer 
layer forming an inner layer of the pouch ?lm protects the 
metal foil against an electrolyte and simultaneously prevents 
a short circuit among a positive electrode, a negative elec 
trode and electrode tabs. 

[0006] In order to manufacture a pouch type lithium 
secondary electrode, an electrode assembly, Which is formed 
by laminating or laminating and then Winding a positive 
electrode, separator and negative electrode, is placed into a 
pouch in a provisionally sealed state. Subsequently, an upper 
pouch ?lm and a loWer pouch ?lm are thermally fused to 
each other in open edge portions of the pouch to form a bare 
cell battery of a sealed pouch type. 

[0007] Accessories or structures such as a protecting cir 
cuit module (PCM) or a positive temperature coef?cient 
(PTC), not shoWn in the Figures described beloW, are 
attached to the bare cell battery to form a core pack battery. 
By coupling this core pack battery Within a hard case, a 
complete hard pack 15 battery is produced. The hard case 
can be formed by using polypropylene resin and so forth 
Without separately providing a circuit or an electrical con 
ductor portion on its inner side, but the inside of the hard 
case may be provided With a separate accessory circuit or 
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other electrical conductor portion dependent on a device for 
Which the battery is used. In some cases, the core pack 
battery may be used in such a manner that it is directly 
attached to a product Without a separate hard case. 

[0008] Referring to FIGS. 1 and 2, ?ange-shaped lateral 
edges 23 Which have been fused at the sealing of a pouch are 
shoWn in a state that they are folded toWard the front, that 
is, in a direction forming a groove on both left and right sides 
of a core pack battery 100 having an approximately rectan 
gular shape. Folding the lateral edges 23 reduces the battery 
in siZe by as much as the Widths of the lateral edges 23 in 
order to remove unused space in the bare cell battery Which 
is formed by fusing the edges to seal the pouch. 

[0009] Aprotecting circuit module and other structure are 
connected to the battery around an upper side, from Which 
electrode tabs 37, 38 are draWn out, of four sides Which 
forms a rectangle When vieWed from the front of the core 
pack battery 100. Also, the electrode tabs 37, 38 are bent 
once or tWice as shoWn in FIG. 2. As the electrode tabs are 
bent, an upper side edge 23‘ from Which the electrode tabs 
are draWn out in the sealed pouch, the protecting circuit 
module 51 is located in an empty space de?ned by one Wall 
surface 56 forming the groove 54 on the side from Which the 
electrode tabs are draWn out, and both the left and right 
edges of the pouch folded toWard the groove, so that the 
length of the Whole battery can be reduced. 

[0010] Even if both the lateral edges 23 of the pouch are 
in a folded state, the metal foil constituting an intermediate 
layer of the pouch ?lm is still exposed outside in end 
portions of the edges 23. Since an electrical conductor 
portion of the protecting circuit module 51 is positioned 
spatially close to the folded edges 23 of the pouch When the 
core pack battery 100 has been formed, it is highly likely to 
be electrically connected to the edges 23. If the electrical 
conductor portion of the protecting circuit module 51 is 
connected to the negative electrode of the battery in any 
manner, a possibility of a short circuit betWeen the copper of 
the negative electrode and the aluminum foil is increased. 

[0011] In addition, a short circuit betWeen the metal foil of 
the pouch ?lm and the negative electrode of the battery may 
occur by Way of a circuit portion or other electrical conduc 
tor Within the hard case or a battery box of a product for 
Which the battery is used When the core pack battery is 
directly inserted into the hard case or the battery box. 
OtherWise, electrical connection may be established by a 
path passing through the metal foil of the pouch ?lm, the 
electrical conductor of the protecting circuit module, the 
electrical conductor of the hard case or the battery box, and 
the negative electrode of the battery. 

[0012] Once aluminum constituting the metal foil of the 
pouch ?lm is connected to a copper collector of the negative 
electrode, the aluminum foil may be subject to corrosion. In 
particular, the corrosion 10 of the metal foil may be accel 
erated under an environment Where leaked electrolyte com 
ponent or moisture exists around the negative electrode tab 
in the pouch. 

[0013] If the metal foil serving as a barrier to moisture or 
oxygen continues to corrode, the polymer layer of the pouch 
?lm may prevent entrance of moisture and oxygen. The 
loWering of blocking capacity of the pouch may give rise to 
abnormality of the battery. That is, if an is organic electrolyte 
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of a gel type electrolyte separator evaporates or foreign 
moisture or oxygen intrudes into the battery, abnormal 
phenomena such as sWelling occur, Which results in the 
lifetime of the battery being discarded, deteriorated or 
shortened. 

[0014] In order to overcome these problems a method 
Where the lateral edges are tWice folded into the form of a 
?ange by folding on both left and right sides of a core pack 
battery has been proposed. First, both the lateral edges 23 of 
the pouch are folded into halves to form overlapped edge 
portions 23, as designated by FIG. 3. As a result, the Width 
of the edges is reduced by half and ends 231 of the edges 
come into contact With portions of sideWall surfaces 541 
constituting the groove 54. Subsequently, the overlapped 
edge portions are folded again toWard the groove 54 result 
ing in the ends 231 becoming invisible to the exterior While 
being interposed betWeen the edges 23 and the sideWall 
surfaces 541 constituting the groove 54. 

[0015] HoWever, the protecting circuit module (not 
shoWn), Which is connected to the electrode tabs 37, 38 
When they are bent, is located in a region B Which is an 
empty space not occupied by the groove 54 of the pouch. 
Consequently, even if the edges 23 are foiled tWice, the ends 
231 of the edges are not shielded by the sideWall surfaces 
541 of the groove 54. In other Words, the ends 231 of the 
edges are still exposed in that space, so that they are highly 
likely to be connected to the protecting circuit module or 10 
the like, located in that space or elseWhere. 

SUMMARY OF THE INVENTION 

[0016] An object of the present invention is to provide a 
pouch type lithium secondary battery capable of preventing 
edge ends, in Which a metal foil comprising at least one layer 
of a multilayer pouch ?lm is exposed, from being electri 
cally connected to other metals forming electrodes via a 
protecting circuit module, an electrical conductor Within a 
hard case. That is, the present invention aims to provide a 
pouch type lithium secondary battery, Which can prevent the 
metal foil from being subject to corrosion due to a short 
circuit betWeen the metal foil and other metals. 

[0017] In one aspect, there is provided a pouch type 
lithium secondary battery, Which comprises an electrode 
assembly Which comprises a positive electrode, a separator 
and a negative electrode; and a pouch having a groove for 
receiving the electrode assembly and upper and loWer por 
tions of Which are fused to each other around the groove to 
form ?ange-shaped edges, Where the edges are at least 
partially covered at ends With an insulating material. 

[0018] In another aspect of the present invention, the 
insulating material may be constructed in such a manner that 
it covers the Whole ends of the edges in the pouch, excluding 
a portion from Which electrode tabs are draWn out, and may 
be formed by an adhesive tape or the like. 

[0019] In a further aspect of the present invention, the 
pouch may have an approximately rectangular shape When 
vieWed from a direction of the thickness of the groove, and 
the edges on both sides of the pouch may be folded in a 
direction forming the groove. If the adhesive tape constitut 
ing the insulating material is attached over a part of its Width 
to the edges and is attached over the rest of its Width to 
sideWall surfaces or a base surface of the groove With the 
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ends of the edges as its starting point, the ends of the edges 
may be covered With the adhesive tape and simultaneously 
the folded edges can come to close contact With the groove 
of the pouch. 

[0020] In another aspect of the present invention, When the 
edges on both sides of the rectangular-shaped pouch are 
folded tWice, that is, are primarily folded into halves having 
half Width and are secondarily folded toWard the groove, the 
insulating material has only to be attached to the ends of the 
edges in portions Where a side for installing the protecting 
circuit module meets tWo lateral sides of the pouch so as to 
prevent a short circuit betWeen the electrical conductor 
portion of the protecting circuit module and the metal foil of 
the pouch. In general, the side for installing the protecting 
circuit module may be the same as the side from Which the 
electrode tabs are draWn out. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is an illustration of a front vieW of one 
example of a core pack battery forming an approximately 
rectangular shape When vieWed from a direction of a surface 
on Which a groove for receiving an electrode assembly is 
formed. 

[0022] FIG. 2 is an illustration of a perspective vieW of the 
example in FIG. 1, Which shoWs only a separate portion to 
Which a protecting circuit module is connected. 

[0023] FIG. 3 a vieW for explaining a Way to fold ?ange 
shaped edges tWice on both left and right sides of a pouch. 

[0024] FIG. 4 is a schematic perspective vieW shoWing a 
state in Which a protecting circuit module is connected to a 
bare cell battery during the formation of a lithium secondary 
battery in accordance With one embodiment of the present 
invention. 

[0025] FIG. 5 is a schematic front vieW of a core pack 
battery in accordance With another embodiment of the 
present invention. 

[0026] FIG. 6 is a schematic perspective vieW of a core 
pack battery in accordance With still another embodiment of 
the present invention. 

[0027] FIG. 7 is a front vieW of a lithium secondary 
battery in accordance With still yet another embodiment of 
the present invention. 

[0028] FIG. 8 is schematic sectional vieW of a hard pack 
battery formed according to the present invention taken 
along a plane perpendicular to both the left and right sides 
of the pouch at Which the edges are formed. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0029] Referring to FIG. 4, Which illustrates an embodi 
ment of the present invention, a rectangular pouch ?lm, 
Which is generally formed as an integral body, is folded and 
bonded in the middle With respect to a longitudinal direction 
of one side to create upper and loWer portions of the pouch. 
By a pressing Work, the loWer portion is formed With a 
groove in Which an electrode assembly can be received. 
Here, the pouch ?lm has a multilayer structure comprising 
a metal foil, such as aluminum, and polymer ?lms such as 
a polypropylene resin ?lm coated on upper and loWer 
surfaces of the metal foil. 
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[0030] In general, the electrode assembly may be formed 
in the shape of a jelly roll by laminating a positive electrode, 
a separator and a negative electrode to produce a multilayer 
?lm and Winding the multilayer ?lm in a scroll form. The 
separator may be attached to an outer or inner electrode 
surface of the jelly roll during the formation of the jelly roll 
in order to prevent a short circuit betWeen the positive 
electrodes and the negative electrode. 

[0031] Here, the positive electrode may be formed by a 
method in Which a positive electrode collector made of a 
metal sheet having excellent electrical conductivity such as 
an aluminum foil is coated on both its surfaces With a 
positive electrode coating portion main ingredient of Which 
is a lithium-based oxide. In the positive electrode, a positive 
electrode tab is electrically connected to a region of the 
positive electrode collector, Which is not formed With the 
positive electrode coating portion. 

[0032] The negative electrode can be formed by coating 
both surfaces of a negative electrode collector made of a 
conductive metal sheet such as a copper foil With a negative 
electrode coating portion containing carbon material as a 
main ingredient. The coating can be conducted in such a 
manner that an electrical conductor, a binder and other 
components are mixed to produce active material in a paste 
phase and the negative electrode collector is thinly covered 
With the active material in a paste phase. In the negative 
electrode, a negative electrode tab is also electrically con 
nected to a region of the negative electrode collector, Which 
is not formed With the negative electrode coating portion. 

[0033] In the electrode assembly having a shape of a 
Wound jelly roll, the positive and negative electrode tabs are 
arrange side by side, are projected from the jelly roll in a is 
direction perpendicular to the Winding direction of the jelly 
roll, and are draWn out from the pouch through one side of 
the sealed pouch. 

[0034] In general, the electrode tabs assume a form of a 
metal tab mostly made of aluminum, copper or nickel. These 
electrode tabs must have thickness and dimensions enough 
to How an electric current there through Without a notable 
voltage drop. 

[0035] In order to strengthen adhesion betWeen the metal 
constituting the electrode tabs and the polymer ?lm on an 
inner surface of the pouch during the sealing of the pouch, 
a speci?c component can be contained in the polymer ?lm 
surface or a separate tape (not shoWn) containing the speci?c 
component can be previously attached to a portion of the 
pouch, to Which the electrode tabs are adhere, before the 
sealing of the pouch. At this time, the tape also serves to 
prevent a short circuit betWeen the both the electrode and the 
electrode tabs. 

[0036] Usually, processes of injecting an electrolyte With 
out sealing a part of the sealed surface, provisionally sealing 
the sealed surface after the injection of the electrolyte, and 
degassing gases generated in the subsequent processes are 
interposed in the process of sealing. 

[0037] In another embodiment, the positive and negative 
electrodes and the electrode tabs may be arranged While 
having different polarities. 

[0038] By closely contacting the edge around the loWer 
groove in Which the electrode assembly lies With the corre 
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sponding edge of the upper portion of the pouch ?lm, and 
then heating and pressing the closely contacted portions of 
the edges, the inner polymer ?lms of the edges are fused to 
each other to achieve the sealing of the pouch and thusly to 
form a bare cell battery. At this time, the edges 23, 23‘ take 
a shape of a ?ange on at least three sides of four sides around 
the groove 54 When the upper and loWer portions of the 
pouch are in a fused state. 

[0039] In the pouch having an approximately rectangular 
shape When vieWed Without consideration of the thickness of 
the groove 54, an insulating tape 201 may be attached to the 
ends of the edges 23 along both lateral sides connected to a 
side from Which the electrode tabs 37, 38 are draWn out, so 
that the metal foil of the ends is not exposed. The edges 23 
of both of the lateral sides may be then folded in a forming 
direction of the groove. Finally, structures such as a pro 
tecting circuit module 51, a positive temperature coef?cient 
(PTC) may be attached to the positive and negative electrode 
tabs 37, 38 of the bare cell battery in a conventional manner 
to form a core pack battery 100. Here, an electrical conduc 
tor portion of the protecting circuit module 51 may be still 
positioned spatially close to the folded edges 23 of both the 
lateral sides of the pouch. 

[0040] Since the metal foil at the ends of the edges 23 may 
be shielded by the insulating tape 201, hoWever, there is no 
fear of electrical connection of the metal foil With the 
electrical conductor portion of the protecting circuit module 
51. When the core pack battery 100 is later coupled Within 
a hard case having an electrical conductor portion such as a 
separate accessory circuit or the like in its inside, the 
insulating tape 201 also prevents the metal foil from being 
electronically connected at the ends of the forked edges 23 
of the pouch With the electrical conductor portion. Accord 
ingly, there is no fear of a short circuit betWeen the metal foil 
and the negative electrode of the battery through the elec 
trical conductor portion Within the hard case. 

[0041] Referring to FIG. 5, Which illustrates a further 
embodiment of the present invention, the process of attach 
ing the tape may not performed until the process of folding 
the edges has been completed. Also, starting from the ends 
of the edges 23, at Which the metal foil may be exposed, a 
tape 203 may be attached over one half Width to the edges 
and may be attached over the other half Width to sideWall 
surfaces or a base surface constituting the groove 54. As a 
result, the tape 203 may prevent the exposed metal foil from 
being electrically connected to other electrical conductor 
portions and simultaneously serves to bring the folded edges 
23 into close contact With the groove and thusly to neatly 
?nish external appearance. This may overcome the problem 
created by the folded edges to the subsequent processes, for 
example, the process of inserting the core pack battery 100 
into the hard case. 

[0042] Referring to FIG. 6, Which illustrates another 
embodiment of the present invention, the edges 23 of both 
the lateral sides of the pouch may be folded tWice. There 
fore, in a portion Aformed With the groove 54 along both the 
lateral sides of the pouch, the metal foil of the ends 231 of 
the edges is not exposed. HoWever, in both upper corner 
portions B of the pouch, that is, portions de?ning a space for 
locating the protecting circuit module 51 in the core pack 
battery 100, the ends 231 of the edges 23 may be covered 
With an insulating tape 205. Consequently, even if the 
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electrical conductor portion of the protecting circuit module 
51 is positioned close to the ends 231 of the edges, there is 
no fear of a short circuit betWeen the metal foil of the pouch 
and the electrical conductor portion of the protecting circuit 
module. In this embodiment, since the ends 231 are not 
exposed in most part of the edges and the insulating tape 205 
may be attached to only both the upper corners in Which the 
metal foil is exposed, the tape attachment Work is simpler 
than in other embodiments. 

[0043] Referring to FIG. 7, Which illustrates a further 
embodiment of the present invention, tWo core pack 200 
may be coupled to each other to form one battery. Both left 
and right edges of each core pack 200 may be folded tWice. 
Similar FIG. 6 as described above, Where the battery may be 
formed by one core pack, an insulating tape 207 may be 
attached to both upper corners of each core pack 200 in this 
embodiment. Thus, the tape may prevent the metal foil 
exposed at the corners from being electrically connected to 
the electrical conductor portion of the protecting circuit 
module 51 adjacent thereto. Reference numeral “216” des 
ignates electrical conductive Wires coming out of the tWo 
core packs. 

[0044] Referring to FIG. 8, Which illustrates yet another 
embodiment of the present invention, an accessory circuit 63 
may be further provided on an inner surface of the hard case 
60 opposite to a loWer portion of the core pack battery 100, 
Which may be formed With the groove. Regardless of 
Whether the accessory circuit 63 exists, the manner of 
constructing the accessory circuit may be determined by 
characteristics of the electrical electronic device for Which 
the battery may be used. Most of an inner space of the hard 
case 60 may be ?xed With the core pack battery 100 
including the electrode assembly. An upper surface of the 
core pack battery 100 may be adhered to the inner surface of 
the hard case 60 by a double-faced tape 65, so that the core 
pack battery 100 can be securely mounted to the hard case. 

[0045] The ends of both edges 23 of the pouch, Which are 
folded in a forming direction of the groove in one embodi 
ment of the present invention, may be positioned spatially 
close to an electrical conductor portion of the accessory 
circuit 63 on the inner surface of the hard case 60. HoWever, 
the ends of the edges have been already covered With the 
insulating tape. Accordingly, electrical connection betWeen 
the metal foil of the pouch and the electrical conductor 
portion may be prevented even if the ends of the edges come 
to contact With the electrical conductor portion on the inner 
surface of the hard case 60, and a short circuit betWeen the 
metal foil and the negative electrode of the battery is also 
prevented even though the negative electrode of the battery 
is connected to the electrical conductor portion. 

[0046] According to the present invention, as described 
above, the insulating tape may be attached to places Where 
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the ends of the edges of the pouch are exposed so as not to 
bring the ends into direct contact With other parts constitut 
ing the battery, thereby preventing a short circuit betWeen 
the metal foil of the pouch and the negative electrode of the 
battery. The present invention may overcome the problem of 
the metal foil being incapable of being able to serve as a 
barrier to moisture or oxygen due to the electrical connec 
tion of the metal coil With the negative electrode and thus the 
corrosion of the metal foil. 

What is claimed is: 
1. A pouch type lithium secondary battery, comprising: 

an electrode assembly comprising a positive electrode, a 
separator and a negative electrode; and 

a pouch having a groove for receiving the electrode 
assembly and upper and loWer portions of Which are 
?xed to each other around the groove to form ?ange 
shaped edges, Wherein the edges are at least partially 
covered at ends With an insulating material. 

2. The lithium secondary battery of claim 1, Wherein the 
insulating material is constructed in such a manner that it 
covers the Whole ends of the edges in the pouch, excluding 
a portion from Which electrode tabs are draWn out. 

3. The lithium secondary battery of claim 1, Wherein the 
insulating material is formed by an adhesive tape. 

4. The lithium secondary battery of claim 1, Wherein the 
pouch has an approximately rectangular shape When vieWed 
from a direction of the thickness of the groove, the edges on 
both sides of the pouch are folded once in a forming 
direction of the groove, and the adhesive tape comprising the 
insulating material is attached over a part of its Width to the 
edges and is attached over the rest of its Width to surfaces 
forming the groove With the ends of the edges as its starting 
point. 

5. The lithium secondary battery of claim 1, Wherein the 
pouch has an approximately rectangular shape When vieWed 
from a direction of the thickness of the groove, the edges on 
both sides of the pouch are primarily folded into halves 
having half the Width of the original and are secondarily 
folded toWard the groove, and the insulating material is 
attached to the ends of the edges only in corner portions 
Where a side for installing the protecting circuit module 
meets tWo lateral sides of the pouch. 

6. The lithium secondary battery of claim 1, Wherein the 
pouch has an approximately rectangular shape When vieWed 
from a direction of the thickness of the groove, and the 
insulating material is constructed in such a manner that it 
covers the Whole ends of the edges on both the laterally 
parallel sides. 


