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(57) ABSTRACT 

Disclosed herein is a battery pack constructed Such that a 
battery case, in which an electrode assembly is mounted, is 
made of a laminate sheet having high strength, side sealing 
parts of the battery case are formed in a specific shape, and 
a protection circuit module (PCM) is located in the inner 
space of at least one of the side sealing parts. The side 
sealing parts in themselves are used as a structure to decide 
the external shape of the battery pack, and, at the same time, 
are used as spaces for mounting the PCM therein. Conse 
quently, it is possible to construct the battery pack without 
using additional pack sheathing members, to simplify the 
assembly process of the battery pack, and to manufacture the 
battery pack in a thinner and more compact structure with 
the reduced manufacturing costs. Furthermore, the PCM is 
located at either side of the battery cell while the PCM is 
spaced apart from electrode terminals. Consequently, the 
battery pack exhibits high safety against external impacts, 
such as dropping of the battery pack. 

  

Zhuhai CosMX Battery Co. EX1013 
Zhuhai CosMX Battery Co. v. Ningde Amperex Tech. Ltd.



Patent Application Publication Nov. 15, 2007 Sheet 1 of 9 US 2007/0264535 A1 

FIG. 1 

  



Patent Application Publication Nov. 15, 2007 Sheet 2 of 9 US 2007/0264535 A1 

FIG. 2 

YN 25 
2 

26 

FIG. 3 

  

  

  

  

  

    

    

  

    

  

  



US 2007/0264535 A1 Patent Application Publication Nov. 15, 2007 Sheet 3 of 9 

FIG. 4 

FIG. 5 

162 160 

170 
170 

120 

  



Patent Application Publication Nov. 15, 2007 Sheet 4 of 9 US 2007/0264535 A1 

FIG. 6 

12 14O 31 

FIG. 7 

16O 162 

130 
12O 

31 O 
400 

  

  



Patent Application Publication Nov. 15, 2007 Sheet 5 of 9 US 2007/0264535 A1 

FIG. 8 

40 121 

FIG. 9 

160 162 

102 

2O 130 

402 
4O1 

310 

300- / 

  



Patent Application Publication Nov. 15, 2007 Sheet 6 of 9 US 2007/0264535 A1 

FIG. 10 

160 162 

"N- 

12O 

400 

FIG 11 

162 

16O 110 

  



Patent Application Publication Nov. 15, 2007 Sheet 7 of 9 US 2007/0264535 A1 

FIG. 12 

162 

FIG. 13 

30 

300 

  



Patent Application Publication Nov. 15, 2007 Sheet 8 of 9 US 2007/0264535 A1 

FIG. 14 

  



Patent Application Publication Nov. 15, 2007 Sheet 9 of 9 US 2007/0264535 A1 

FIG. 15 

  



US 2007/0264535 A1 

SMALL BATTERY PACKEMPLOYING PCM ON 
SIDE SEALNG PART 

FIELD OF THE INVENTION 

0001. The present invention relates to a slim Small-sized 
battery pack including a protection circuit module (PCM) 
mounted at a side sealing part thereof. More particularly, the 
present invention relates to a battery pack constructed in a 
structure in which an electrode assembly is mounted in a 
receiving part of a pouch-shaped battery case made of a 
high-strength laminate sheet including a resin layer and a 
metal layer in a sealed State, side sealing parts having ends 
bent toward the receiving part Such that side sealing parts of 
the battery case form curved outer circumferential surfaces, 
and a PCM is located in an inner space of at least one of the 
bent side sealing parts. The battery pack can be manufac 
tured in a thinner and more compact structure without using 
additional pack sheathing members, such as a box-shaped 
case and a frame. The PCM is spaced apart from electrode 
terminals. Consequently, the battery pack exhibits high 
safety against external impacts, such as dropping of the 
battery pack. 

BACKGROUND OF THE INVENTION 

0002. As mobile devices have been increasingly devel 
oped, and the demand of Such mobile devices has increased, 
the demand of secondary batteries has also sharply increased 
as an energy source for the mobile devices. Among them is 
a lithium secondary battery having high energy density and 
high discharge Voltage, on which much research has been 
carried out and which is now commercially and widely used. 
0003 Based on the appearance thereof, the lithium sec 
ondary battery may be classified as a cylindrical battery, a 
prismatic battery, or a pouch-shaped battery. Based on the 
form of electrolyte, the lithium secondary battery may be 
also classified as a lithium-ion battery, a lithium-ion polymer 
battery, or a lithium polymer battery. 
0004. A recent trend toward the miniaturization of mobile 
devices has been increasing the demand of the prismatic 
battery or the pouch-shaped battery, which has small thick 
ness. Especially, the pouch-shaped battery has attracted 
considerable attention because the form of the battery can be 
easily changed, the manufacturing costs of the battery are 
low, and the weight of the battery is small. 
0005 Generally, the pouch-shaped battery is a kind of 
battery constructed in a structure in which an electrode 
assembly and an electrolyte is included in a pouch-shaped 
case made of a laminate sheet comprising a resin layer and 
a metal layer in a sealed state. The electrode assembly 
mounted in the battery case may be a jelly-roll (winding) 
type electrode assembly or a stacking type electrode assem 
bly. 
0006 FIG. 1 is a view typically illustrating the structure 
of a conventional pouch-shaped secondary battery including 
a stacking type electrode assembly, and FIG. 2 is a see 
through plan view of the battery of FIG. 1 typically illus 
trating the assembled state of the battery. 
0007 Referring first to FIG. 1, a pouch-shaped secondary 
battery 10 is constructed in a structure in which an electrode 
assembly 30 comprising cathodes, anodes, and separators, 
coated with solid electrolyte, disposed between the respec 
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tive cathodes and anodes is mounted in a pouch-shaped 
battery case 20 in a sealed State, and cathode and anode taps 
31 and 32 of the electrode assembly 30 are electrically 
connected with two electrode leads 40 and 41, which are 
exposed to the outside of the battery case 20. 
0008. The battery case 20 includes a case body 21 having 
a depressed receiving part 23 for receiving the electrode 
assembly 30 and a cover 22 integrally connected to the case 
body 21. 

0009. The case body 21 and the cover 22 include an outer 
coating layer 20a made of ONy (oriented nylon film), a 
barrier layer 20b made of ordinary aluminum metal, and an 
inner sealant layer 20c made of CPP (cast polypropylene). 
The inner sealant layer 20c is coated with a hot melt layer 
(not shown) at the edge thereof, whereby the upper end of 
the case body 20 and the upper end of the cover 22 are 
securely attached to each other by heat and pressure gener 
ated from a heat welding machine (not shown). 
0010. The stacking type electrode assembly 30 is con 
structed such that the plurality of cathode taps 31 and the 
plurality of anode taps 32 are coupled to the electrode leads 
40 and 41, respectively, by welding. Also, insulative films 50 
are attached to the upper and lower surfaces of the respective 
electrode leads 40 and 41 so as to prevent the occurrence of 
short circuits between the heat welding machine and the 
electrode leads 40 and 41 and to secure the sealability 
between the electrode leads 40 and 41 and the battery case 
20 when the upper end 24 of the case body 21 and the upper 
end of the cover 22 are thermally welded to each other by the 
heat welding machine. 
0011 When the contact regions of the case body 21 and 
cover 22 are thermally welded to each other, while the 
electrode assembly 30 impregnated with the electrolyte is 
located in the receiving part 23, as shown in FIG. 2, an upper 
sealing part 25 and a side sealing part 26 are formed. The 
side sealing part 26 unnecessarily extends in opposite direc 
tions, and therefore, the side sealing part 26 is bent vertically 
So as to manufacture a battery pack. 
0012 Since the pouch-shaped battery 10 is constructed in 
a structure in which the case body 21 and the cover 22 
include the outer coating layer 20a made of ONy (oriented 
nylon film), the barrier layer 20b made of ordinary alumi 
num metal, and the inner sealant layer 20c made of CPP 
(cast polypropylene), as described above, the case body 21 
and the cover 22 may be easily damaged, when physical 
impacts are applied to the pouch-shaped battery 10 or a 
pointed object presses the pouch-shaped battery 10, with the 
result that the pouch-shaped battery 10 may catch fire or 
explode. 

0013 For this reason, a battery cell 10' formed by verti 
cally bending the side sealing part 26 is generally mounted 
in a case (not shown) having predetermined mechanical 
strength so as to constitute a battery pack. 

0014 FIGS. 3 and 4 illustrate a representative structure 
of such a battery pack after and before the assembly of the 
battery pack, respectively. 

0015 Referring to these drawings, a battery pack 60 
includes a battery cell 10", in which an electrode assembly 
having cathodes, anodes, and separators, and an electrolyte 
is included in a sealed State, a pack case body 70 having an 
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inner space for receiving the battery cell 10', and an upper 
cover 80 coupled to the pack case body 70, in which the 
battery cell 10' is received, for sealing the battery cell 10'. 
Between the pack case body 70 and the battery cell 10' and 
between the upper cover 80 and the battery cell 10' is 
disposed a double-sided adhesive tape 90. 
0016 Generally, the battery pack 60 having the above 
described structure is assembled by coupling the pack case 
body 70 and the upper cover 80, which are made of a plastic 
material, such as polycarbonate (PC) or acrylonitrile buta 
diene styrene (ABS), using an ultrasonic welding method. 
The ultrasonic welding method is a method of welding two 
Surfaces to be attached using frictional heat generated by 
vibrations of high frequency, for example, 20,000 Hz. 
0017. As the demand of a battery pack having smaller 
thickness has increased, however, the recent thickness of the 
pack case body 70 and the upper cover 80 has been reduced 
to 0.3 to 0.35 mm. As a result, it is difficult to perform die 
casting and injection molding. Furthermore, the welding 
strength is decreased, and therefore, the welding defective 
ratio is increased. 

0018. A battery using a metal case (i.e., a prismatic 
battery) provides appropriate strength against external 
impacts even when the thickness of the metal case is very 
small due to the characteristics of the metal case. However, 
the pouch-shaped battery 10 having the structure illustrated 
in FIG. 1 provides Small strength against external impacts 
due to the structural characteristics of the pouch-shaped 
battery. As a result, the application of a thin pack case is 
limited. 

0019. Furthermore, a protection circuit module (PCM) is 
mounted adjacent to the upper end of the battery cell 10", i.e., 
electrode terminals (not shown). Consequently, when exter 
nal impacts are applied to the battery cell 10", for example, 
the battery cell 10' drops, a possibility of the occurrence of 
short circuits is high. For example, when the battery cell 10' 
drops with the electrode terminals down, the battery cell 10' 
leans forward, and therefore, the battery cell 10' is brought 
into contact with the PCM. At this time, the electrode 
terminals may be connected with a circuit of the PCM, 
whereby short circuits may occur. Consequently, when the 
safety of the battery pack is tested, a drop test is generally 
performed such that the battery pack drops forward so as to 
check the occurrence of short circuits. The possibility of the 
occurrence of short circuits is increased as the battery pack 
is constructed with a compact and slim structure. 
0020 Consequently, there is a high necessity of a battery 
pack that is easily manufactured, has appropriate strength 
against external impacts and high resistance to short circuits, 
and is constructed with a more compact and slim structure. 

SUMMARY OF THE INVENTION 

0021. Therefore, the present invention has been made to 
solve the above problems, and other technical problems that 
have yet to be resolved. 
0022 Specifically, it is an object of the present invention 
to provide a battery pack that can be easily assembled 
through a simplified assembly process, whereby the manu 
facturing costs of the battery pack are reduced. 
0023. It is another object of the present invention to 
provide a battery pack that has appropriate strength without 
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using conventional pack sheathing members, such as a 
box-shaped case and a frame, whereby the battery pack is 
manufactured with a thin and compact structure. 
0024. It is a further object of the present invention to 
provide a battery pack that has high resistance to short 
circuits due to external impacts applied to the battery pack, 
Such as dropping of the battery pack. 

0025. In accordance with the present invention, the above 
and other objects can be accomplished by the provision of a 
battery pack constructed in a structure in which an electrode 
assembly is mounted in a receiving part of a pouch-shaped 
battery case made of a high-strength laminate sheet includ 
ing a resin layer and a metal layer in a sealed State, side 
sealing parts having ends bent toward the receiving part Such 
that side sealing parts of the battery case form curved outer 
circumferential Surfaces, and a protection circuit module 
(PCM) is located in an inner space of at least one of the bent 
side sealing parts. 
0026 Consequently, the battery pack according to the 
present invention is characterized in that the battery pack is 
constructed without using additional pack sheathing mem 
bers, whereby the assembly process of the battery pack is 
simplified, the battery pack is manufactured in a thinner and 
more compact structure with the reduced manufacturing 
costs, and the battery pack exhibits high Safety against 
external impacts. These characteristics of the present inven 
tion are acquired by making the battery case of the high 
strength laminate sheet, forming the side sealing parts of the 
battery case in a specific shape, and locating the PCM in the 
inner space of at least one of the bent side sealing parts. 
0027. In a preferred embodiment, the high-strength lami 
nate sheet includes an outer coating layer made of polymer 
film, a barrier layer made of metal foil, and an inner sealant 
layer made of a polyolefin-based material, the metal foil of 
the barrier layer being aluminum alloy, the outer coating 
layer being made of polyethylene naphthalate (PEN) and/or 
a polyethylene terephthalate (PET) layer being coated at the 
outer Surface of the outer coating layer, and the laminate 
sheet has resistance to a pointed piercing force of 6.5 kgfor 
more, the details of which are disclosed in Korean Interna 
tional Patent Application No. PCT/KR2005/3436, which has 
been filed in the name of the applicant of the present patent 
application. The disclosure of the above-mentioned patent 
application is hereby incorporated by reference as if fully set 
forth herein. 

0028. In the high-strength laminate sheet, the metal foil 
serves to prevent the introduction or the leakage of matter 
and, in addition, to increase the strength of the battery case. 
Consequently, the metal foil provides high strength together 
with the outer coating layer or the resin layer additionally 
applied to the outer Surface of the outer coating layer. 
0029. The pointed piercing force means a piercing force 
measured according to an FTMS 101C method. The battery 
case made of the conventional laminate sheet has a pointed 
piercing force of approximately 5.0 kgf, whereas the battery 
case according to the present invention has a pointed pierc 
ing force of at least 6.5 kgf, preferably 6.5 to 10.9 kgf, more 
preferably 7.0 to 8.5 kgf. The above-specified range of the 
pointed piercing force may be a range to secure the safety of 
the battery against the damage to the battery due to various 
pointed members when using the battery. 
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0030 The barrier layer, which contributes to the increase 
of the strength, has a thickness of 20 to 150 lum. When the 
thickness of the barrier layer is too small, it is difficult to 
expect the prevention of the matter from being introduced or 
leaking and the increase of the strength. When the thickness 
of the barrier layer is too large, on the other hand, the 
processing efficiency of the barrier layer is decreased, and 
the thickness of the laminate sheet is increased. 

0031. The aluminum alloy constituting the barrier layer 
has various different strengths depending upon components 
of the alloy. For example, the aluminum alloy may be, but 
is not limited to, alloy Nos. 8079, 1N30, 8021, 3003, 3004, 
3005, 3104, and 3105. These alloys may be used individu 
ally or in a combination of two or more alloys. Preferably, 
alloy Nos. 8079, 1N30, 8021, and 3004 is used as the metal 
foil of the barrier layer. 
0032 Preferably, the polymer film of the outer coating 
layer has a thickness of 5 to 40 um. When the thickness of 
the polymer film is too small, the polymer film cannot 
provide desired strength. When the thickness of the polymer 
film is too large, on the other hand, the thickness of the 
laminate sheet is increased. According to the present inven 
tion, the polymer film of the outer coating layer may be 
made of PEN or oriented nylon film. 
0033. When the PET layer is selectively applied to the 
outer surface of the outer coating layer, the PET layer 
preferably has a thickness of 5 to 30 Lim. When the thickness 
of the PET layer is too small, the increase of the strength due 
to the addition of the PET layer is not expected. When the 
thickness of the PET layer is too large, on the other hand, the 
thickness of the laminate sheet is increased. 

0034). Although the use of the PEN film as the outer 
coating layer and the addition of the PET layer to the outer 
Surface of the outer coating layer are optional, the predeter 
mined pointed piercing force must be obtained by the 
application of at least one of them. The simultaneous use of 
them further increases the strength of the laminate sheet. 
0035) Preferably, the inner sealant layer is made of cast 
polypropylene (CPP) and has a thickness of 20 to 150 lum. 
0036) The laminate sheet having the above-described 
structure has very excellent strength, and therefore, the 
laminate sheet in itself provides physical properties required 
for the battery pack, i.e., high tensile strength, impact 
strength, and durability, without using additional pack 
sheathing members. 
0037. The laminate sheet may be manufactured in various 
manners. For example, various members, such as the films 
and metal foil, constituting the respective layers are sequen 
tially stacked one on another, and are then adhered to each 
other. The adhesion may be accomplished by a dry lamina 
tion method or an extrusion lamination method. The dry 
lamination method is a method of interposing an adhesive 
between the neighboring members, drying the adhesive, and 
applying heat and pressure to the neighboring members 
together with the adhesive using a heating roll Such that the 
neighboring members can be adhered to each other at 
temperature higher than the room temperature and prede 
termined pressure. On the other hand, the extrusion lami 
nation method is a method of interposing an adhesive 
between the neighboring members, and applying pressure to 
the neighboring members together with the adhesive using a 
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pressing roll Such that the neighboring members can be 
adhered to each other at the room temperature and prede 
termined pressure. 

0038. The high-strength laminate sheet has a mechanical 
strength higher than the conventional laminate sheet. Con 
sequently, when the laminate sheet is deformed into a 
specific shape as a result of the application of a predeter 
mined mechanical force to the laminate sheet, the deformed 
shape of the laminate sheet is maintained although a force 
lower than the above-mentioned mechanical force is applied 
to the laminate sheet. 

0039. According to the present invention, therefore, the 
side sealing parts, which are not useless in the conventional 
pouch-shaped battery, are deformed Such that side sealing 
parts form curved outer circumferential surfaces, whereby 
the side sealing parts function usefully. 
0040. The side sealing parts formed by thermally welding 
the two laminate sheets (the case body and the cover) are 
constructed in a thin plate-shaped structure. Consequently, 
the ends of the side sealing parts are relatively sharp. In the 
conventional battery pack, as shown in FIGS. 3 and 4, the 
side sealing parts are folded vertically and positioned inside 
the pack sheathing member (the case). According to the 
present invention, on the other hand, no additional pack 
sheathing members are used, and the side sealing parts 
constitute parts of the appearance of the battery pack when 
the battery pack is manufactured. Consequently, the ends of 
the side sealing parts are directed inward while the side 
sealing parts form the curved outer circumferential Surfaces, 
whereby the side sealing parts are deformed such that the 
side sealing parts Surround the outer Surface of the battery 
case at the electrode assembly receiving part thereof. Fur 
thermore, the side sealing parts deformed to form the curved 
outer circumferential Surfaces form gentle outer Surface 
(side surfaces), and therefore, when a sheathing film is 
applied to the outer Surface of the battery case, the sheathing 
film is easily attached to the outer surface of the battery case. 
Also, the battery pack having Such gentle side Surfaces is 
easily mounted in a device. 

0041. The curved outer circumferential surfaces means 
structures in which the ends of the side sealing parts are bent 
toward the electrode assembly receiving part, i.e., inward, 
and the bent Surfaces form gentle curves or corners that are 
not angled. Consequently, the curved outer circumferential 
surfaces may be formed in various structures. Preferably, the 
curved outer circumferential Surfaces have an arc structure 
in Vertical section. 

0042. The ends of the side sealing parts, which are gently 
bent inward, may be in direct contact with the outer surface 
of the battery case at the electrode assembly receiving part 
thereof. Alternatively, the ends of the side sealing parts may 
be slightly spaced apart from the outer surface of the battery 
case at the electrode assembly receiving part thereof. 
0043. According to the present invention, the PCM is 
mounted in the inner space of the corresponding side sealing 
part. The side sealing parts are also used as spaces for 
mounting the PCM, and therefore, the battery pack is 
manufactured in a more compact structure. The PCM is an 
element including a protection circuit for controlling over 
charge, overdischarge, and overcurrent of the battery cell. 
Preferably, the PCM is constructed in the form of a printed 
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circuit board (PCB). In a preferred embodiment, an insula 
tion sheet is disposed between the outer surface of the 
battery case and the PCM, whereby the electrical insulation 
is further increased. 

0044) The PCM may be stably fixed in the inner space of 
the corresponding side sealing part without using an addi 
tional member. Preferably, the side sealing parts are formed 
Such that the side sealing parts are brought into tight contact 
with the PCM while curved outer circumferential surfaces 
are formed along the outer surface of the PCM such that 
corners of the side sealing parts are not angular. For 
example, when the PCM has a rectangular shape in vertical 
section, the side sealing parts may be constructed in a 
structure in which the side sealing parts have a rectangular 
shape corresponding to that of the PCM, and the corners of 
the side sealing parts are bent so as to form a small arc. 
0045 According to circumstances, a bonding agent, a 
double-sided adhesive tape, or an insertion member may be 
used to stably fix the PCM in the inner space of the 
corresponding side sealing part. 
0046) The PCM may be mounted in the inner space of 
any one of the two side sealing parts, and, according to 
circumstances, may be mounted in the respective inner 
spaces of the two side sealing parts. 
0047 A connecting member may be used to accomplish 
the electrical connection between the PCM mounted in the 
inner space of the corresponding side sealing part and the 
electrode terminals located at the upper end of the battery 
cell. The connecting member is not particularly restricted so 
long as the electrical connection is accomplished by the 
connecting member. Preferably, the connecting member is a 
bus bar made of a nickel plate, which is bent in the same 
shape as the outer surface of the battery cell. 
0.048. The upper end of the battery cell has no additional 
functions except that the upper end of the battery cell is a 
region where the electrode terminals are connected with the 
connecting member. Consequently, it is preferable to lower 
the height of the upper end of the battery cell as much as 
possible, and thus the total size of the battery cell. In a 
preferred embodiment, an upper end sealing part is vertically 
bent upward Such that the upper end sealing part is brought 
into tight contact with the cell body of the battery cell, the 
electrode terminals are vertically bent downward such that 
the electrode terminals are brought into tight contact with 
the upper end sealing part, and the electrode terminals are 
connected to the connecting member. Insulation sheets may 
be disposed between the bent upper end sealing part and the 
electrode terminals so as to secure the sealability. Also, a top 
cap may be additionally mounted to the upper end of the 
battery cell so as to protect the upper end of the battery cell 
from the outside. 

0049. In a preferred embodiment, the top cap includes 
lower end extensions having sectional shapes corresponding 
to the inner spaces of the bent side sealing parts, whereby the 
coupling of the top cap to the battery cell is easily accom 
plished by inserting the lower end extensions into the inner 
spaces of the side sealing parts. 
0050. According to the present invention, it is necessary 
to gently bend the side sealing parts in the predetermined 
shape. Consequently, opposite upper end corners of the 
battery case, in which an upper end sealing part and the side 
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sealing parts intersect, are cut off by a predetermined size so 
as to facilitate the bending of the upper end sealing part. 

0051 External input and output terminals of the battery 
may be located at the upper end or the lower end of the 
battery cell. Preferably, the external input and output termi 
nals of the battery are located at the lower end of the battery 
cell. For example, the insulative cap (the bottom cap) 
provided with the external input and output terminals may 
be mounted to the lower end of the battery cell. When the 
bottom cap includes lower end extensions having sectional 
shapes corresponding to the inner spaces of the bent side 
sealing parts, the coupling of the bottom cap to the battery 
cell is easily accomplished by inserting the lower end 
extensions into the inner spaces of the side sealing parts. The 
electrical connection between the external input and output 
terminals and the PCM is also accomplished by a connecting 
member, Such as a bus bar. 

0052. In a preferred embodiment, a sheathing film is 
applied to the outer surface of the battery cell while the top 
cap and the bottom cap are mounted to the upper end and the 
lower end of the battery cell, respectively. The sheathing 
film is attached to the outer surface of the battery cell in such 
a manner that the outer surface of the battery cell is 
surrounded by the sheathing film. The sheathing film serves 
to prevent the introduction of foreign matter into the gap 
between the ends of the side sealing parts and the battery 
case and to increase the coupling force between the top and 
bottom caps and the battery cell. Product name, manufac 
turer's name, the use of the product, and instructions may be 
printed on the outer surface of the sheathing film. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0053. The above and other objects, features and other 
advantages of the present invention will be more clearly 
understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 
0054 FIG. 1 is an exploded perspective view illustrating 
a conventional pouch-shaped battery; 

0.055 FIG. 2 is an assembled perspective view of the 
pouch-shaped battery of FIG. 1; 

0056 FIG. 3 is a perspective view illustrating a conven 
tional battery pack including a pouch-shaped battery; 

0057 FIG. 4 is an exploded perspective view of the 
battery pack of FIG. 3; 
0058 FIG. 5 is a typical view illustrating a pouch-shaped 
battery according to a preferred embodiment of the present 
invention; 

0059 FIG. 6 is a vertical sectional view taken along line 
A-A of FIG. 5; 

0060 FIG. 7 is a typical view illustrating a battery cell 
according to a preferred embodiment of the present inven 
tion; 

0061 FIG. 8 is an enlarged view, in vertical section, of a 
region D of FIG. 7: 

0062 FIGS. 9 and 10 are typical views illustrating bat 
tery cells according to other preferred embodiments of the 
present invention, respectively; 
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0063 FIGS. 11 to 15 are views illustrating an exemplary 
process for manufacturing a battery pack using such a 
battery cell as shown in FIG. 6 according to a preferred 
embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0064. Now, preferred embodiments of the present inven 
tion will be described in detail with reference to the accom 
panying drawings. It should be noted, however, that the 
scope of the present invention is not limited by the illustrated 
embodiments. 

0065 FIG. 5 is a typical view illustrating a pouch-shaped 
battery 100 according to a preferred embodiment of the 
present invention. The pouch-shaped battery of FIG. 5 is 
approximately identical to the conventional pouch-shaped 
battery 10 described with reference to FIGS. 1 and 2. 
Consequently, a description of the remainder of the pouch 
shaped battery excluding the characteristic parts of the 
present invention will not be given. 
0.066 When the upper end and opposite sides of the 
pouch-shaped battery 100 are thermally welded, while an 
electrode assembly is mounted in a battery case, sealing 
parts 110, 120, and 130 are formed at the upper end and the 
opposite sides of the pouch-shaped battery 100. According 
to the present invention, the ends of the side sealing parts 
120 and 130 are gently bent toward an electrode assembly 
receiving part 140. FIG. 6 is a vertical sectional view taken 
along line A-A of FIG. 5 illustrating the bent ends of the side 
Sealing parts. 
0067 Referring to FIG. 6, the battery case is constructed 
with two stacking structures. The first stacking structure (B) 
includes an outer coating layer 100a made of ONy, a barrier 
layer 100b made of aluminum alloy, an inner sealant layer 
100c made of CPP, an outermost layer 100d made of 
polyethylene terephthalate (PET), which is coated at the 
outer surface of the outer coating layer 100a. The second 
stacking structure (C) includes an outer coating layer 100e 
made of polyethylene naphthalate (PEN), a barrier layer 
100b made of aluminum alloy, and an inner sealant layer 
100c made of CPP. When thermal welding is performed, the 
inner sealant layers 100c of the case body and the cover are 
welded to each other so as to constitute the sealing parts. 
0068 The ends of the side sealing parts 120 and 130 are 
bent toward the receiving part 140, in which the electrode 
assembly 150 is mounted, while the side sealing parts 120 
and 130 form arc-shaped outer circumferential surfaces in 
vertical section. Consequently, the sharp ends 121 and 131 
of the side sealing parts 120 and 130 are not directed to the 
outside, and therefore, an operator or a user is not injured by 
the sharp ends while the battery is handled. 
0069. Referring back to FIG. 5, the upper end sealing part 
110 is bent so as to reduce the height of a battery cell 100, 
which will be described below with reference to FIGS. 11 to 
15. To facilitate the bending of the upper end sealing part 
110, intersection parts 170 of the upper end sealing part 110 
and the side sealing parts 120 and 130 are cut off by a 
predetermined size. The size of the cut-off intersection parts 
170 may be decided within a range in which the sealability 
of the electrode assembly is not impaired. 
0070 Before or after the side sealing parts 120 and 130 
are bent as indicated by arrows, the upper end sealing part 
110 is bent vertically along a dashed dotted line. 
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0071 According to the present invention, the side sealing 
parts 120 and 130 are bent, for example, as shown in FIG. 
6. Consequently, it may be preferable to form the width w of 
the side sealing parts 120 and 130 such that the width of the 
side sealing parts 120 and 130 is greater than that of the side 
sealing parts of the conventional pouch-shaped battery. 
0072 FIG. 7 is a typical view illustrating a battery cell 
according to a preferred embodiment of the present inven 
tion. 

0073) Referring to FIG. 7, a battery cell 101 is con 
structed in a structure in which an upper end sealing part 110 
is vertically bent upward, and electrode leads 160 and 162 
are vertically bent downward and are brought into tight 
contact with the upper end of the battery cell 101. Also, side 
sealing parts 120 and 130 are bent inward such that curved 
outer circumferential surfaces are formed at the outsides 
thereof. As a result, inner spaces S are formed, and a 
protection circuit module (PCM) 400 is mounted in one of 
the inner spaces S. 
0074 FIG. 8 is an enlarged view, in vertical section, of a 
region D of FIG. 7. Referring to FIG. 8, the PCM400, which 
is constructed in the form of a printed circuit board (PCB), 
is mounted in the inner space S of the side sealing part 120, 
the end 121 of which is gently bent toward the receiving part 
140 of the battery case, in which the electrode assembly 150 
is mounted. Especially, the vertical-sectional shape of the 
side sealing part 120 approximately corresponds to the 
vertical-sectional shape, i.e., the rectangular shape, of the 
PCM 400, and the corners of the side sealing part 120 are 
rounded. Consequently, the PCM 400 is stably mounted in 
the inner space S of the side sealing part 120, which has a 
gently curved outer surface. The coupling between the PCM 
400 and a bus bar 300 may be accomplished by various 
methods, such as spot welding, laser welding, and soldering. 
0075) Referring back to FIG. 7, external input and output 
terminals 302 and 312 are located at the lower end of the 
battery cell 101. The electrode terminals 160 and 162, the 
PCM 400, and the external input and output terminals 302 
and 312 are electrically connected with each other via bus 
bars 400 and 310, which are bent to approximately corre 
spond to the outer surface of the battery cell 101. 
0.076 FIGS. 9 and 10 are typical views illustrating bat 
tery cells according to other preferred embodiments of the 
present invention, respectively. 

0.077 Referring first to FIG. 9, a battery cell 102 is 
constructed in a structure in which two PCMs 401 and 402 
are mounted at side sealing parts 120 and 130. The respec 
tive PCMs 4.0a and 402 are connected to electrode leads 160 
and 162 at the upper end of the battery cell 102 and external 
input and output terminals 302 and 312 at the lower end of 
the battery cell 102, respectively. 

0078. A battery cell 103 of FIG. 10 is different from the 
battery cell 101 of FIG. 7 in that a PCM 400 is mounted at 
a side sealing part 120, and both bus bars 300 and 310 for 
electrically connecting electrode leads 160 and 162 at the 
upper end of the battery cell 103 and external input and 
output terminals 302 and 312 at the lower end of the battery 
cell 103 are located at the same side sealing part 120. 
0079. As apparent from the above description, the battery 
cell according to the present invention may have various 
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structures, and therefore, it should be interpreted that the 
structures shown in FIGS. 7, 9 and 10, and other possible 
modifications are included in the scope of the present 
invention. 

0080 FIGS. 11 to 15 are views illustrating an exemplary 
process for manufacturing a battery pack using a secondary 
battery as such shown in FIG. 6 according to a preferred 
embodiment of the present invention. 
0081 Referring first to FIG. 11, an upper end sealing part 
110 is vertically bent upward, and an insulation sheet 200 is 
mounted to the bent upper end sealing part 110. Subse 
quently, a cathode lead 160 and an anode lead 162 are 
vertically bent downward such that the cathode lead 160 and 
the anode lead 162 are mounted to the insulation sheet 200. 
Due to the insulation sheet 200, the electrical insulation 
between the electrode leads 160 and 162 and a battery case 
body is stably maintained. A side sealing part 120 may be 
bent after a bus bar of FIG. 12 is mounted to the side sealing 
part 120 at a Subsequent step. Alternatively, the side sealing 
part 120 may be bent before the bus bar is mounted to the 
side sealing part 120. 
0082) Referring to FIGS. 12 and 13, bus bars 300 and 310 
are coupled to the cathode lead 160 and the anode lead 162, 
respectively, while the bus bars 300 and 310 are mounted in 
inner spaces S of side sealing parts 120 and 130. Preferably, 
the coupling between the electrode leads 160 and 162 and 
the corresponding bus bars 300 and 310 is accomplished by 
spot welding. 

0083) To the bus bar 300, which is mounted in the inner 
space S of the side sealing part 120, is connected a PCM400. 
Specifically, the bus bar 300, to which the PCM 400 is 
connected, is connected to the electrode lead 160, and then 
the side sealing part 120 is bent. As a result, the PCM 400 
is mounted in the inner space S of the side sealing part 120, 
as shown in the drawing. 
0084. Referring to FIG. 14, a rectangular insulation mem 
ber 220 is mounted to the lower end of the battery cell 101, 
which is opposite to the electrode terminals 160 and 162. 
Subsequently, bent ends 302 and 312 of the bus bars 300 and 
310 are mounted to the insulation member 220. The insu 
lation member 220 serves to electrically insulate the bus bars 
300 and 310 from the cell body of the battery cell 101 and 
to support the bent ends 302 and 312 of the bus bars 300 and 
310 such that the bent ends 302 and 312 are stably posi 
tioned at the lower end of the battery cell 101. Furthermore, 
test points for checking submergence of the battery cell 101 
are also included. The bent ends 302 and 312 of the bus bars 
300 and 310 in themselves serve as external input and output 
terminals. 

0085) Referring to FIG. 15, a top cap 500 and a bottom 
cap 510 are mounted to the upper end and the lower end of 
the battery cell 101 for protecting electrical connection parts 
and preventing the introduction of foreign matter, and then 
a sheathing film 600 is applied to the outer surface of the 
battery cell 101. 

0.086 The bottom cap 510, which is made of an insulative 
material, surrounds the lower end of the battery cell 101. The 
bottom cap 510 is provided at predetermined positions 
thereof with a plurality of openings 512 and 514, through 
which the bent ends 302 and 312 of the bus bars 300 and 
310, i.e., the external input and output terminals, and the test 
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points 222 are exposed to the outside. A lower end extension 
516 extends toward the battery cell 101 such that the lower 
end extension 516 can be inserted into the inner space of the 
bent side sealing part 130 of the battery cell 101. Conse 
quently, the coupling of the bottom cap 510 to the battery 
cell 101 is accomplished by inserting the lower end exten 
sion 516 into the inner space of the side sealing part 130. 
0087. According to circumstances, the gap around the 
insulation member 220 may be filled with an insulative 
resin, or an insulative cover is mounted in the gap around the 
insulation member 220, so as to prevent the occurrence of 
internal short circuits when the battery pack drops, the 
details of which are disclosed in Korean Patent Application 
No. 2005-5623, which has been filed in the name of the 
applicant of the present patent application. The disclosure of 
the above-mentioned patent application is hereby incorpo 
rated by reference as if fully set forth herein. 
0088. The top cap 500 may be also provided with a lower 
end extension 516 identical to that of the bottom cap 510 
such that the lower end extension 516 of the top cap 500 can 
be inserted into the inner space of the side sealing part 130. 
However, the top cap 500 having a structure corresponding 
to the sectional shape of the battery cell 101 is shown in the 
drawings for the purpose of illustrating various coupling 
Structures. 

0089. While the top cap 500 and the bottom cap 510 are 
mounted to the battery cell 101, the sheathing film 600 is 
applied to the battery cell 101. The sheathing film 600 serves 
to prevent the introduction of foreign matter into several 
gaps existing in the battery cell 101, for example, gaps 
defined between the ends of the side sealing parts 120 and 
130 and the battery case, protecting the battery case, and 
increasing the coupling force of the top cap 500 and the 
bottom cap 510 to the battery cell 101. 
0090 Through the above-described assembly process, a 
Small-sized battery pack having a compact and slim struc 
ture is completed. 
0091 Although the preferred embodiments of the present 
invention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various modifi 
cations, additions and Substitutions are possible, without 
departing from the scope and spirit of the invention as 
disclosed in the accompanying claims. 

INDUSTRIAL APPLICABILITY 

0092. As apparent from the above description, the battery 
pack according to the present invention is constructed Such 
that the battery case, in which the electrode assembly is 
mounted, is made of a laminate sheet having high strength, 
the side sealing parts of the battery case are formed in a 
specific shape, and the PCM is located in the inner space of 
the side sealing part. As a result, the side sealing parts in 
themselves are used as a structure to decide the external 
shape of the battery pack, and, at the same time, are used as 
spaces for mounting the PCM therein. Consequently, it is 
possible to construct the battery pack without using addi 
tional pack sheathing members, to simplify the assembly 
process of the battery pack, and to manufacture the battery 
pack in a thinner and more compact structure with the 
reduction in manufacturing costs. Furthermore, the PCM is 
located at either side of the battery cell while the PCM is 
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spaced apart from the electrode terminals. Consequently, the 
battery pack has high safety against external impacts, such 
as dropping of the battery pack. 
0093. The battery pack is more preferably used in a 
compact and slim battery pack, the demand of which has 
greatly increased recently. 
What is claimed is: 

1. A battery pack constructed in a structure in which an 
electrode assembly is mounted in a receiving part of a 
pouch-shaped battery case made of a high-strength laminate 
sheet including a resin layer and a metal layer in a sealed 
state, side sealing parts having ends bent toward the receiv 
ing part such that side sealing parts of the battery case form 
curved outer circumferential Surfaces, and a protection cir 
cuit module (PCM) is located in an inner space of at least 
one of the bent side sealing parts. 

2. The battery pack according to claim 1, wherein the 
laminate sheet includes an outer coating layer made of 
polymer film, a barrier layer made of metal foil, and an inner 
sealant layer made of a polyolefin-based material, the metal 
foil of the barrier layer being aluminum alloy, the outer 
coating layer being made of polyethylene naphthalate (PEN) 
and/or a polyethylene terephthalate (PET) layer being coated 
at the outer Surface of the outer coating layer, and the 
laminate sheet has resistance to a pointed piercing force of 
6.5 kgf or more. 

3. The battery pack according to claim 2, wherein the 
barrier layer has a thickness of 20 to 150 lum. 

4. The battery pack according to claim 2, wherein the 
aluminum alloy is one or more selected from a group 
consisting of alloy Nos. 8079, 1N30, 8021, 3003, 3004, 
3005, 3104, and 3105. 

5. The battery pack according to claim 2, wherein the 
outer coating layer has a thickness of 5 to 40 Lum. 

6. The battery pack according to claim 1, wherein the 
polymer film of the outer coating layer is made of PEN or 
oriented nylon film. 

7. The battery pack according to claim 1, wherein the 
curved outer circumferential Surfaces have an arc structure 
in Vertical section. 

8. The battery pack according to claim 1, wherein an 
insulation sheet is disposed between the outer surface of the 
battery case and the PCM. 

9. The battery pack according to claim 1, wherein the side 
sealing parts are formed Such that the side sealing parts are 
brought into tight contact with the PCM while curved outer 
circumferential Surfaces are formed along the outer Surface 
of the PCM such that corners of the side sealing parts are not 
angular. 

10. The battery pack according to claim 1, wherein a 
bonding agent, a double-sided adhesive tape, or an insertion 
member is used to stably fix the PCM in the inner space of 
the side sealing part. 
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11. The battery pack according to claim 1, wherein the 
PCM and electrode terminals located at the upper end of the 
battery cell are electrically connected with each other via a 
bus bar made of a nickel plate, which is bent in the same 
shape as the outer surface of the battery cell. 

12. The battery pack according to claim 1, wherein an 
upper end sealing part is vertically bent upward Such that the 
upper end sealing part is brought into tight contact with the 
cell body of the battery cell, electrode terminals are verti 
cally bent downward such that the electrode terminals are 
brought into tight contact with the upper end sealing part, 
and the electrode terminals are electrically connected to the 
PCM. 

13. The battery pack according to claim 1, wherein an 
insulative top cap is mounted to the upper end of the battery 
cell. 

14. The battery pack according to claim 1, wherein 
opposite upper end corners of the battery case, in which an 
upper end sealing part and the side sealing parts intersect, 
are cut off by a predetermined size so as to facilitate the 
bending of the upper end sealing part. 

15. The battery pack according to claim 1, wherein 
external input and output terminals of the battery are located 
at the lower end of the battery cell. 

16. The battery pack according to claim 15, wherein the 
external input and output terminals are bus bars extending 
from the inner spaces of the side sealing parts and bent at the 
lower end of the battery cell. 

17. The battery pack according to claim 1, wherein an 
insulation member is mounted to the lower end of the battery 
cell for insulating the battery case and locating external 
input and output terminals. 

18. The battery pack according to claim 1, wherein an 
insulative cap (a bottom cap) is mounted at the lower end of 
the battery cell, the insulative cap having openings, through 
which external input and output terminals are exposed. 

19. The battery pack according to claim 13, wherein the 
top cap includes lower end extensions having sectional 
shapes corresponding to the inner spaces of the bent side 
sealing parts, whereby the coupling of the top cap to the 
battery cell is accomplished by inserting the lower end 
extensions into the inner spaces of the side sealing parts. 

20. The battery pack according to claim 18, wherein the 
bottom cap includes lower end extensions having sectional 
shapes corresponding to the inner spaces of the bent side 
sealing parts, whereby the coupling of the bottom cap to the 
battery cell is accomplished by inserting the lower end 
extensions into the inner spaces of the side sealing parts. 

21. The battery pack according to claim 13, wherein a 
sheathing film is applied to the outer surface of the battery 
cell while the cap is mounted to the upper end and/or the 
lower end of the battery cell. 
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