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RECHARGEABLE BATTERY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority to and the benefit of 
U.S. Provisional Application No. 61/267,354, filed on Dec. 7, 
2009, in the United States Patent and Trademark Office, the 
entire content of which is incorporated herein by reference. 

BACKGROUND 

0002 1. Field 
0003. One or more embodiments of the present invention 
relate to a rechargeable battery. More particularly, one or 
more embodiments of the present invention relate to a 
rechargeable battery with a safety device having an improved 
Structure. 

0004 2. Description of the Related Art 
0005. A rechargeable battery is a battery that can be 
charged and discharged, which is different from a primary 
battery, which is not rechargeable. A rechargeable battery 
with low capacity can be used for small portable electronic 
devices such as mobile phones, laptop computers, and cam 
corders. On the other hand, a rechargeable battery with high 
capacity can be used as a power source for driving a motor of 
a hybrid electric automobile and the like, or as a large-capac 
ity power storage device. 
0006. A high power rechargeable battery using a non 
aqueous electrolyte of high energy density has been recently 
developed. A plurality of these rechargeable batteries can be 
coupled in series to form a large capacity battery module so 
that the high power rechargeable battery may be used to drive 
a device requiring high power (e.g., a motor in an electric 
vehicle). The rechargeable battery can be formed in a cylin 
drical or rectangular shape. 
0007 If a conductive foreign object, such as a nail or a 
screw, enters the rechargeable battery from the outside, a 
short circuit may occur in the rechargeable battery. In the 
event of a short circuit, the internal temperature of the 
rechargeable battery may sharply rise and the rechargeable 
battery may ignite or explode. 
0008 Moreover, a positive or negative electrode uncoated 
portion of the rechargeable battery is generally made of a very 
thin sheet metal, and this may cause the positive or negative 
electrode uncoated portion to be torn or to stick to a current 
collecting tab during the process of welding the current col 
lecting tab having a large thickness (or a thick current col 
lecting tab) to the positive or negative electrode uncoated 
portion. 
0009. The above information disclosed in this Back 
ground section is only for enhancement of understanding of 
the background of the invention and therefore it may contain 
information that does not form the prior art that is already 
known in this country to a person of ordinary skill in the art. 

SUMMARY 

0010. An aspect of an embodiment of the present inven 
tion is directed toward a rechargeable battery with improved 
safety. Another aspect of the present invention provides a 
rechargeable battery that is easy to manufacture. Another 
aspect of the present invention provides a rechargeable bat 
tery with improved safety. 
0011. One embodiment of the present invention is directed 
toward a rechargeable battery including: a case; an electrode 
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assembly housed in the case and including a first electrode, a 
second electrode, and a separator between the first electrode 
and the second electrode, the first electrode having a coated 
portion coated with a first active material and an uncoated 
portion absent the first active material; a cap assembly physi 
cally coupled to the case and including a terminal electrically 
coupled to the electrode assembly; a safety assembly includ 
ing a first electric conductive plate and a first Supporting 
protrusion extending from the first electric conductive plate 
and physically coupled to the uncoated portion; a current 
collecting tab electrically coupling the electrode assembly 
with the terminal and physically coupled to the uncoated 
portion; and a first auxiliary plate physically coupled to the 
uncoated portionata Surface of the uncoated portion opposite 
to where the first Supporting protrusion is physically coupled 
to the uncoated portion. 
0012. The electrode assembly may have a flat surface and 
a curved surface, the first electric conductive plate may be on 
the flat Surface, and the cap assembly may be on the curved 
Surface, wherein the current collecting tab includes a Support 
extending along a first direction on the curved surface and a 
first plate extending from the Support along a second direction 
on a side edge of the electrode assembly. 
0013 The current collecting tab may further include a 
second plate extending from the first plate along the first 
direction on a side Surface of the uncoated portion extending 
from the flat surface, 
0014. The first direction may be perpendicular to the sec 
ond direction. 
0015 The first electric conductive plate may be composed 
of a same material as that of the first electrode. 
0016. The first auxiliary plate may be composed of a same 
material as that of the first electrode. 
0017. The first auxiliary plate may be positioned to oppose 
the current collecting tab with the uncoated portion therebe 
tWeen. 

0018. The first supporting protrusion may be physically 
coupled to the uncoated portion at a surface of the uncoated 
portion opposite to where the current collecting tab may be 
physically coupled to the uncoated portion and positioned to 
oppose the current collecting tab with the uncoated portion 
therebetween. 
0019. The first supporting protrusion may include a plu 
rality of Supporting portions. 
0020. The supporting portions may define a cut out region 
therebetween. 
0021. The first auxiliary plate may be positioned to oppose 
the current collecting tab at the cut out region with the 
uncoated portion therebetween. 
0022. The safety assembly may further include: a second 
electric conductive plate, the second electric conductive plate 
being between the electrode assembly and the first electric 
conductive plate. 
0023 The rechargeable battery may further include a sec 
ond auxiliary plate, wherein the second electrode has a coated 
portion coated with a second active material and an uncoated 
portion absent the second active material, and wherein the 
second auxiliary plate is physically coupled to the uncoated 
portion of the second electrode. 
0024. The second auxiliary plate may be composed of a 
same material as that of the second electrode. 
0025. The second auxiliary plate may be composed of a 
different material than that of the first auxiliary plate. 
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0026. The safety assembly may further include a second 
Supporting protrusion integrally provided with the second 
electric conductive plate to extend from the second electric 
conductive plate and to be physically coupled to the uncoated 
portion of the second electrode. 
0027. The rechargeable battery may further include: a sec 
ond electric conductive plate, wherein the electrode assembly 
is between the second electric conductive plate and the first 
electric conductive plate. 
0028. The rechargeable battery may further include: a 
third electric conductive plate, and a fourth electric conduc 
tive plate, wherein the third electric conductive plate is 
between a first side of the electrode assembly and the first 
electric conductive plate; and the fourth electric conductive 
plate is between a second side of the electrode assembly and 
the second electric conductive plate. 
0029. The electrode assembly may include a plurality of 
electrode assemblies. 

0030 The current collecting tab may be between the first 
electric conductive plate and the second electric conductive 
plate. 
The safety assembly may further include a second supporting 
protrusion integrally provided with the second electric con 
ductive plate to extend from the second electric conductive 
plate and to be physically coupled to the uncoated portion of 
the first electrode. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0031. The accompanying drawings, together with the 
specification, illustrate exemplary embodiments of the 
present invention, and, together with the description, serve to 
explain the principles of the present invention. 
0032 FIG. 1 is a perspective view illustrating a recharge 
able battery according to a first exemplary embodiment of the 
present invention. 
0033 FIG. 2 is a cross-sectional view taken along line II-II 
in FIG. 1. 
0034 FIG. 3 is an exploded perspective view illustrating 
an electrode assembly and a safety member according the first 
exemplary embodiment of the present invention. 
0035 FIG. 4 is a perspective view illustrating an electrode 
assembly with a safety member attached thereon and current 
collecting tabs according to the first exemplary embodiment 
of the present invention. 
0036 FIG. 5 is an exploded perspective view illustrating 
an electrode assembly and a safety member according the 
second exemplary embodiment of the present invention. 
0037 FIG. 6 is an exploded perspective view illustrating 
an electrode assembly with a safety member attached thereon 
and current collecting tabs according the second exemplary 
embodiment of the present invention. 
0038 FIG. 7 is a cross-sectional view taken along line 
VII-VII in FIG. 6. 

0039 FIG. 8 is a perspective view illustrating an electrode 
assembly, a safety member, and current collecting tabs of a 
rechargeable battery according to a third exemplary embodi 
ment of the present invention. 
0040 FIG. 9 is an exploded perspective view illustrating 
an electrode assembly and current collecting tabs of a 
rechargeable battery according to a fourth exemplary 
embodiment of the present invention. 
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0041 FIG. 10 is an exploded perspective view illustrating 
an electrode assembly and current collecting tabs of a 
rechargeable battery according to a fifth exemplary embodi 
ment of the present invention. 
0042 FIG. 11 is a side view illustrating a current collect 
ing tab mounted on an electrode assembly of a rechargeable 
battery according to a sixth exemplary embodiment of the 
present invention. 

DETAILED DESCRIPTION 

0043. Exemplary embodiments of the present invention 
will be described more fully hereinafter with reference to the 
accompanying drawings. As those skilled in the art would 
realize, the described embodiments may be modified in vari 
ous different ways, all without departing from the spirit or 
Scope of the present invention. In the specification and draw 
ings, like reference numerals indicate like components. 
0044 FIG. 1 is a perspective view illustrating a recharge 
able battery according to a first exemplary embodiment of the 
present invention, and FIG. 2 is a cross-sectional view taken 
along line II-II in FIG. 1. 
0045 Referring to FIG. 1 and FIG. 2, a rechargeable bat 
tery 100 according to the first exemplary embodiment 
includes a plurality of electrode assemblies 10, each being 
wound with a separator 13 interposed between a positive 
electrode 11 and a negative electrode 12, a case 34 accom 
modating (or housing) the electrode assemblies 10, and a cap 
assembly 20 coupled to the opening of the case 34. 
0046. The rechargeable battery 100 according to the first 
exemplary embodiment will be described as a rectangular 
lithium-ion secondary battery as an example. However, 
embodiments of the present invention are not limited thereto, 
and may be applied to batteries having various Suitable shapes 
including a lithium polymer battery and a cylindrical battery. 
0047. The positive electrode 11 has a structure where a 
positive electrode active material is applied on a positive 
electrode current collector made of a metal Such as aluminum, 
and includes a positive electrode coated portion that is coated 
with the positive electrode active material on the positive 
electrode current collector and a positive electrode uncoated 
portion 11a that is not coated with (or absent) the positive 
electrode active material thereon. 
0048. The negative electrode 12 has a structure where a 
negative electrode active material is applied on a negative 
electrode current collector made of a thin metal foil such as 
copper, and includes a negative electrode coated portion that 
is coated with the negative electrode active material on the 
negative electrode current collector and a negative electrode 
uncoated portion 12a that is not coated with (or absent) the 
negative electrode active material. 
0049. The positive electrode uncoated portion 11a is 
formed at one end of the positive electrode 11 on one side in 
the longitudinal direction of the positive electrode 11, and the 
negative electrode uncoated portion 12a is formed at one end 
of the negative electrode 12 on the other side in the longitu 
dinal direction of the negative electrode 12. The positive 
electrode 11 and the negative electrode 12 are wound after 
having the separator 13 serving as an insulator interposed 
therebetween. A finishing tape (not shown) Supporting the 
shape of the electrode assembly 10 may be attached to an 
outer surface of the electrode assembly 10. The electrode 
assembly 10 is made into an approximately plate-like shape 
by being pressed after being wound. A curved surface 10b is 
positioned on the top and bottom edges and flat surfaces 10a 
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positioned between the curved surfaces 10b are formed on the 
outer circumference of the electrode assembly 10 (as shown, 
e.g., in FIG. 3). 
0050. However, embodiments of the present invention are 
not limited thereto, and the above electrode assembly 10 may 
have a structure where the positive and negative electrodes 
include a plurality of sheets which are alternately stacked 
with a separator (or separators) interposed therebetween. 
0051. The case 34 has an approximately cuboid (or cubi 
cal) shape, and is provided with an opening on one face 
thereof. The cap assembly 20 includes a cap plate 30 covering 
the opening of the case 34, a positive electrode terminal 21 
protruding outward from the cap plate 30 and electrically 
connected to the positive electrode 11, a negative electrode 
terminal 22 protruding outward from the cap plate 30 and 
electrically connected to the negative electrode 12, and a vent 
member 39 having a notch 39a so as to be broken depending 
on an internal pressure (e.g., a set internal pressure). 
0052. The cap plate 30 is formed as a thin plate. The cap 
plate 30 includes an electrolyte injection hole 27 formed at 
one side thereof to inject an electrolyte, and a stopper 38 
mounted on the electrolyte injection hole 27. 
0053 An upper gasket 25 and a lower gasket 23 are 
mounted between the cap plate 30 and the terminals 21 and 22 
to insulate the cap plate 30 from the terminals 21 and 22. In 
one embodiment, the terminals 21 and 22 include the positive 
electrode terminal 21 and the negative electrode terminal 22. 
0054 The terminals 21 and 22 have a cylindrical shape. A 
nut 29 is mounted on each of the terminals 21 and 22 to 
Support the terminals 21 and 22 at an upper portion thereof, 
and a screw thread is formed on the outer circumference of 
each of the terminals 21 and 22 so as to be engaged with the 
nut 29. A washer 24 for buffering a fastening force is provided 
between the nut 29 and the gasket 25. Terminal flanges 21a 
and 22a Supporting the terminals 21 and 22 and lower pro 
trusions 21b and 22b protruding downward from the terminal 
flanges 21a and 22a are formed on the lower ends of the 
terminals 21 and 22. 
0055. A lower insulation member 26 for insulation is pro 
vided between the terminal flanges 21a and 22a and the cap 
plate 30, and the terminal flanges 21a and 22a are inserted 
into the lower insulation member 26. A positive electrode 
current collecting tab 35 electrically connected to the positive 
electrode 11 is attached to the lower protrusion 21b by weld 
ing, and a negative electrode current collecting tab 36 elec 
trically connected to the negative electrode 12 is attached to 
the lower protrusion 22b by welding. The terminal flanges 
21a and 22a and the current collecting tabs 35 and 36 are 
fitted into grooves formed on the lower surface of the lower 
insulating member 26. 
0056 FIG. 3 is an exploded perspective view illustrating 
an electrode assembly and a safety member according to the 
first exemplary embodiment of the present invention. 
0057 Referring to FIG. 3, the safety member 40 includes 
a first metal plate 41 electrically connected to the positive 
electrode 11, and a first film 43 disposed between the first 
metal plate 41 and the electrode assembly 10. 
0058. The first metal plate 41 is closely contacted with the 

flat surface 10a of the electrode assembly 10. The first metal 
plate 41 is attached to the positive electrode uncoated portion 
11a by welding. 
0059 Although the first exemplary embodiment has been 
described with respect to the case where the first metal plate 
41 is attached to the positive electrode uncoated portion 11a 
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by welding, embodiments of the present invention are not 
limited thereto, and the first metal plate 41 may be attached to 
the negative electrode uncoated portion 12a by welding. 
0060. The first metal plate 41 may be made of aluminum 
which is the same material as the positive electrode current 
collector. The first film 43 may be made of an electrically 
insulating polymer material. 
0061 The first metal plate 41 includes a flat plate portion 
41a in close contact with the flat surface 10a of the electrode 
assembly 10 and a Supporting protrusion 41b protruding from 
a side edge of the flat plate portion 41a (see, e.g., FIG. 3). 
0062. The flat plate portion 41a has a rectangular plate 
like shape, and has a width corresponding to that of the flat 
surface 10a of the electrode assembly 10. 
0063. The supporting protrusion 41b includes a welded 
portion 41ba attached to the positive electrode uncoated por 
tion 11a by ultrasonic welding, etc., and a joining portion 
41bb formed between the flat plate portion 41a and the 
welded portion 41ba. The welded portion 41ba is pre-welded 
to the positive electrode uncoated portion 11a to support the 
positive electrode uncoated portion 11a. 
0064. The positive electrode uncoated portion 11a con 
sists of a plurality of thin metal films having low strength. If 
the positive electrode uncoated portion 11a is fixed to the 
Supporting protrusion 41b by welding, the thin metal films of 
the positive electrode uncoated portions 11a can be densely 
arranged, thus rapidly transferring welding heat to the stacked 
thin metal films of the positive electrode uncoated portions 
11a. If the thin metal films of the positive electrode uncoated 
portions 11a are not densely arranged and the gaps between 
the thin metal films of the positive electrode uncoated por 
tions 11a are large, heat is concentrated only on Some of the 
thin metal films of the positive electrode uncoated portions 
11a, and as a result, the thin metal films of the positive 
electrode uncoated portions may be stuck together or the 
stacked thin metal films of the positive electrode uncoated 
portions 11a may not be bonded together over their whole 
aca. 

0065. The joining portion 41bb is formed inclined toward 
the inside of the electrode assembly 10, and supports the 
positive electrode uncoated portion 11a. The positive elec 
trode uncoated portion 11a has a Smaller thickness than that 
of the positive electrode coated portion, so the positive elec 
trode uncoated portion 11a is formed inclined at a region 
adjacent to the positive electrode coating portion, and the 
joining portion 41bb supports the inclined region of the posi 
tive electrode uncoated portion 11a. 
0066. In the electrode assembly 10, an auxiliary plate 37 is 
provided on the opposite surface to the first metal plate 41 is 
attached. The auxiliary plates 37 are pre-welded to the posi 
tive electrode uncoated portion 11a. 
0067. If a conductive foreign object such as a nail or a 
screw enters the rechargeable battery 100 from the outside, 
the positive electrode 11 and the negative electrode 12 are 
short circuited by the conductive foreign object and this may 
generate much heat and ignite or explode the rechargeable 
battery. 
0068. However, in the case that the safety member 40 is 
provided as in the first exemplary embodiment, the first metal 
plate 41 is short circuited from the negative electrode 12, 
thereby safely discharging stored current without ignition 
(e.g., Such that the short circuit occurs across the safety plate 
and outside of the electrode assembly). 
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0069. As such, according to the first exemplary embodi 
ment, when there is a risk of short circuit due to the intrusion 
of a conductive foreign object from the outside, the risk of 
ignition is eliminated by discharging current, thus improving 
the safety of the rechargeable battery 100. 
0070. In another embodiment, the safety member may be 
configured to be connected electrically to the negative elec 
trode and the case may be configured to be connected elec 
trically to the positive electrode. Thus, the case connected to 
the positive electrode may be short-circuited to the safety 
member connected to the negative electrode when the con 
ductive foreign object enters the rechargeable battery. 
0071 FIG. 4 is a perspective view illustrating an electrode 
assembly with a safety member attached thereon and current 
collecting tabs according the first exemplary embodiment of 
the present invention. 
0072 Referring to FIG. 4, the positive electrode current 
collecting tab 35 and the negative electrode current collecting 
tab 36 according to the first exemplary embodiment are 
respectively bonded by welding to the positive electrode 
uncoated portion 11a (to which the safety member 40 and the 
auxiliary plate 37 are pre-welded) and negative electrode 
uncoated portion 12a of the electrode assembly 10. 
0073. The positive electrode current collecting tab 35 
includes an upper support plate 35a (which may be referred to 
as a Support) fixed to the positive electrode terminal 21, a 
lateral plate 35b (which may be referred to as a first plate) 
extending downward along a side edge of the electrode 
assembly 10 from the upper support plate 35a, and a welded 
plate 35c (which may be referred to as a second plate) bent at 
a right angle from the lateral plate 35b and attached to the 
positive electrode uncoated portion 11a by welding. A hole 
35d for inserting the lower protrusion 21b of the positive 
electrode terminal 21 therein is formed in the upper support 
plate 35a. 
0074 The welded plate 35c is fixed to the positive elec 
trode uncoated portion 11a by welding. The welded plate 35c 
may be bonded to the positive electrode uncoated portion 11a 
by various methods including ultrasonic welding and laser 
welding. In the embodiment shown in FIG. 4, the welded 
plate 35c is welded to the supporting protrusion 41b of the 
safety member 40 which, in turn, is welded to the positive 
electrode uncoated portion 11a. Therefore, in the embodi 
ment shown in FIG. 4, the welded plate 35c is fixed to the 
positive electrode uncoated portion 11a by welding. 
0075. Therefore, the welded plate 35c is disposed to face 
the auxiliary plate 37, with the positive electrode uncoated 
portion 11a interposed therebetween, and is fixed by welding 
to a Surface facing the opposite direction to the Surface of the 
electrode assembly 10 on which the auxiliary plate 37 is 
disposed. The thickness of the auxiliary plate 37 is smaller 
than the thickness of the welded plate. The thickness of the 
auxiliary plate is 2/3 to /10 the thickness of the welded plate. 
0076. In the first exemplary embodiment, when the 
welded plate 35c is attached by welding to the positive elec 
trode uncoated portion 11a fixed by welding to the auxiliary 
plate 37, the welded plate 35c can be easily fixed to the 
positive electrode uncoated portion 11a. In the first exem 
plary embodiment, if the Supporting protrusion 41b provides 
support at the top and bottom and the auxiliary plate 37 
provides support on the opposite side to which the welded 
plate 35c is welded, the welded plate 35c can be more easily 
welded to the positive electrode uncoated portion 11a. 
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(0077. The positive electrode current collecting tab 35 
serves to transfer current collected in the positive electrode 
uncoated portion 11a to the positive electrode terminal 21. 
Because a large current flows through the positive electrode 
current collecting tab 35, it is preferable to form the positive 
electrode current collecting tab 35 with a relatively large 
thickness in order to reduce resistance. However, because 
more heat is required to bond the welded plate 35c having a 
largethickness to the positive electrode uncoated portion 11a. 
if much heat is transferred to the positive electrode uncoated 
portion 11a, the positive electrode uncoated portion 11a hav 
ing a very Small thickness may be stuck or torn. Due to this 
problem, it is difficult to increase the thickness of the positive 
electrode current collecting tab 35 without limit. However, in 
the first exemplary embodiment, if the positive electrode 
uncoated portion 11a is pre-welded to the auxiliary plate 37 
and then the positive electrode uncoated portion 11a is 
attached to the positive electrode current collecting tab 35 by 
welding, the positive electrode uncoated portion 11a is stably 
supported on the auxiliary plate 37. Thus, even if the positive 
electrode current collecting tab 35 having sufficient (or sig 
nificant) thickness and the positive electrode uncoated por 
tion 11a are bonded together by welding, there is reduced 
likelihood that the positive electrode uncoated portion 11a 
will be stuck or torn. 

0078. A method of manufacturing the rechargeable bat 
tery as described above according to the first exemplary 
embodiment includes: electrically connecting the safety 
member 40 to the electrode assembly 10; attaching the aux 
iliary plate 37 to the positive electrode uncoated portion 11a; 
and attaching the current collecting tab 35 to the positive 
electrode uncoated portion 11a by welding, with the positive 
electrode uncoated portion 11a located between the current 
collecting tab 35 and the auxiliary plate 37. 
(0079. In the electrical connection of the safety member 40 
to the electrode assembly 10, the supporting protrusion 41b of 
the safety member 40 is attached to the positive electrode 
uncoated portion 11a, by welding. In the attaching of the 
auxiliary plate 37 to the uncoated portion 11a, the auxiliary 
plate 37 is attached and fixed to the positive electrode 
uncoated portion 11a by ultrasonic welding. In the fixing of 
the current collecting tab 35 to the positive electrode uncoated 
portion 11a by welding, the positive electrode uncoated por 
tion 11a and the welded plate 35c are attached to each other 
by a method such as ultrasonic welding, with the welded plate 
35c of the current collecting tab 35 being disposed on the 
Supporting protrusions 41b Such that the positive electrode 
uncoated portion 11a is positioned between the welded plate 
35c and the auxiliary plate 37. 
0080. As stated above, the auxiliary plate 37 can be 
welded to the positive electrode uncoated portion 11a before 
the current collecting tab 35 is welded thereto. Optionally, the 
auxiliary plate 37 and the welded plate 35c may be simulta 
neously welded, with the auxiliary plate 37 and the welded 
plate 35c disposed with the positive electrode uncoated por 
tion 11a interposed therebetween. In this case, as the auxil 
iary plate 37 and the welded plate 35c simultaneously apply 
pressure to the positive electrode uncoated portions 11a, the 
gaps between the thin metal films of the positive electrode 
uncoated portions 11a become Smaller. As a result, heat can 
be easily transferred to the stacked thin metal films of the 
positive electrode uncoated portions 11a. 
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0081 FIG. 5 is an exploded perspective view illustrating 
an electrode assembly and a safety member according to the 
second exemplary embodiment of the present invention. 
I0082 Referring to FIG. 5, the safety member 40 includes 
a first metal plate 41 (which may be referred to as an electric 
conductive plate) electrically connected to the positive elec 
trode 11, a second metal plate 42 (which may be referred to as 
an electric conductive plate) electrically connected to the 
negative electrode 12, a first film 45 disposed between the first 
metal plate 41 and the second metal plate 42, and a second 
film 46 disposed between the first metal plate 41 and the 
electrode assembly 10. 
0083. The first metal plate 41 is closely contacted with the 

flat surface 10a of the electrode assembly 10, with the second 
film 46 interposed therebetween, and the second metal plate 
42 is closely contacted with the first metal plate 41 with the 
first film 45 interposed therebetween. The first metal plate 41 
is attached to the positive electrode uncoated portion 11a by 
welding, and the second metal plate 42 is attached to the 
negative electrode uncoated portion 12a by welding. 
0084. Although the second exemplary embodiment has 
been described with respect to the case where the first metal 
plate 41 is attached to the positive electrode uncoated portion 
11a by welding, embodiments of the present invention are not 
limited thereto, and the second metal plate 42 may be attached 
to the positive electrode uncoated portion 11a by welding. 
Similarly, the first metal plate 41 may be attached to the 
negative electrode uncoated portion 12a by welding. 
0085. According to the second exemplary embodiment, 
the first metal plate 41 is made of the same material as the 
positive electrode current collector (e.g., aluminum), and the 
second metal plate 42 is made of the same material as the 
negative electrode current collector (e.g., copper). The sec 
ond film 46 and the first film 45 are made of a polymer 
material having electrical insulation. 
I0086. The first metal plate 41 includes a flat plate portion 
41a closely contacted with the flat surface 10a of the elec 
trode assembly 10 and Supporting protrusions 41b protruding 
from side edges of the flat plate portion 41a. 
0087. The flat plate portion 41a has a rectangular plate 
like shape, and has a width corresponding to that of the flat 
surface 10a of the electrode assembly 10. 
0088. Two supporting protrusions 41b are spaced apart 
from each other in the height direction of the flat plate portion 
41a, and a cut-out portion 41c is formed between the Support 
ing protrusions 41b. The Supporting protrusions 41b accord 
ing to the second exemplary embodiment are respectively 
formed on upper and lower ends of the flat plate portion 41a, 
and the cut-out portion 41c is positioned in the center of the 
height direction of the flat plate portion 41a. 
0089. Each of the supporting protrusions 41b includes a 
welded portion 41ba attached to the positive electrode 
uncoated portion 11a by ultrasonic welding, etc., and a join 
ing portion 41bb formed between the flat plate portion 41a 
and the welded portion 41ba. The welded portion 41ba is 
pre-welded to the positive electrode uncoated portion 11a to 
Support the positive electrode uncoated portion 11a. The posi 
tive electrode uncoated portion 11a includes a plurality of 
thin metal films having low strength. If the positive electrode 
uncoated portion 11a is fixed to the Supporting protrusions 
41b by welding, the thin metal films of the positive electrode 
uncoated portion 11a can be densely arranged, thus rapidly 
transferring welding heat to the stacked thin metal films of the 
positive electrode uncoated portion 11a. If the thin metal 
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films of the positive electrode uncoated portion 11a are not 
densely arranged and the gaps between the thin metal films of 
the positive electrode uncoated portion 11a are large, heat is 
concentrated only on Some thin metal films of the positive 
electrode uncoated portion 11a, and as a result, the thin metal 
films of the positive electrode uncoated portion may be stuck 
together or the stacked thin metal films of the positive elec 
trode uncoated portion 11a may not be bonded together over 
their whole area. 

0090 The joining portion 41bb is formed inclined toward 
the inside of the electrode assembly 10, and supports the 
positive electrode uncoated portion 11a. The positive elec 
trode uncoated portion 11a has a Smaller thickness than that 
of the positive electrode coated portion, so the positive elec 
trode uncoated portion 11a is formed inclined at a region 
adjacent to the positive electrode coated portion, and the 
joining portion 41bb supports the inclined region of the posi 
tive electrode uncoated portion 11a. 
0091 Similar to the first metal plate 41, the second metal 
plate 42 includes a flat plate portion 42a closely contacted 
with the first metal plate 41, and Supporting protrusions 42b 
protruding from side edges of the flat plate portion 42a. 
0092. The flat plate portion 42a has a rectangular plate 
like shape, and has a width corresponding to that of the flat 
surface 10a of the electrode assembly 10. Two supporting 
protrusions 42b are spaced apart from each other in the height 
direction of the flat plate portion 42a, and a cut-out portion 
42c is formed between the supporting protrusions 42b. 
0093. Each of the supporting protrusions 42b includes a 
welded portion 42ba attached to the negative electrode 
uncoated portion 12a by ultrasonic welding, etc., and a join 
ing portion 42bb formed between the flat plate portion 42a 
and the welded portion 42ba. The welded portion 42ba is 
pre-welded to the negative electrode uncoated portion 12a to 
Support the negative electrode uncoated portion 12a. The 
joining portion 42bb is formed inclined toward the inside of 
the electrode assembly 10, and Supports the negative elec 
trode uncoated portion 12a. 
0094. If the supporting protrusions 42b are pre-welded to 
the negative electrode uncoated portion 12a, the negative 
electrode uncoated portions 12a are fixed to the Supporting 
protrusions 42b, thus maintaining their shape while having 
rigidity. 
(0095. In the electrode assembly 10, an auxiliary plate 37 is 
provided on the opposite surface to the region where the 
cut-out portion 41c of the first metal plate 41 is formed, and 
another auxiliary plate is also provided on the opposite Sur 
face to the region where the cut-out portion 42c of the second 
metal plate 42 is formed (e.g., the auxiliary plate 37 is posi 
tioned to oppose the positive electrode current collecting tab 
35 with the positive uncoated portion 11a therebetween). 
Here, the auxiliary plates (including auxiliary plate 37) are 
pre-welded to the positive electrode uncoated portion 11a and 
the negative electrode uncoated portion 12a, respectively. 
The auxiliary plates may made of the same materials as their 
corresponding electrode current collectors (e.g. aluminum for 
the auxiliary plate coupled to positive uncoated portion and 
copper for the auxiliary plate coupled to the negative 
uncoated portion). 
0096. If a conductive foreign object such as a nail or a 
screw enters the rechargeable battery 100 from the outside, 
the positive electrode 11 and the negative electrode 12 are 
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short circuited by the conductive foreign object and this may 
generate much heat and may cause the rechargeable battery to 
ignite or explode. 
0097. However, in the case that the safety member 40 is 
provided as in the second exemplary embodiment, if a nail or 
screw enters the rechargeable battery from the outside, the 
first metal plate 41 is short circuited from the negative elec 
trode 12 and the second metal plate 42 is short circuited from 
the positive electrode 11, thereby safely discharging stored 
current without ignition (e.g., such that the short circuit 
occurs across the safety plates outside of the electrode assem 
bly). 
0098. As such, according to the second exemplary 
embodiment, when there is a risk of short circuit due to the 
intrusion of a conductive foreign object from the outside, the 
risk of ignition is reduced or eliminated by discharging cur 
rent, thus improving the safety of the rechargeable battery 
1OO. 
0099 FIG. 6 is a perspective view illustrating an electrode 
assembly with a safety member attached thereon and current 
collecting tabs according to the second exemplary embodi 
ment of the present invention, and FIG. 7 is a cross-sectional 
view taken along line VII-VII in FIG. 6. 
0100 Referring to FIG. 6 and FIG. 7, the positive elec 
trode current collecting tab 35 and the negative electrode 
current collecting tab 36 according to the second exemplary 
embodiment are respectively bonded by welding to the posi 
tive electrode uncoated portion 11a and negative electrode 
uncoated portion 12a of the electrode assembly 10 to which 
the safety member 40 and the auxiliary plates (including 
auxiliary plate 37) are pre-welded. 
0101 The positive electrode current collecting tab 35 
includes an upper support plate 35a (which may be referred to 
as a Support) fixed to the positive electrode terminal 21, a 
lateral plate 35b (which may be referred to as a first plate) 
extending downward along a side edge of the electrode 
assembly 10 from the upper support plate 35a, and a welded 
plate 35c (which may be referred to as a second plate) bent at 
a right angle from the lateral plate 35b and attached to the 
positive electrode uncoated portion 11a by welding. A hole 
35d for inserting the lower protrusion 21b of the positive 
electrode terminal 21 therein is formed in the upper support 
plate 35a. 
0102 The welded plate 35c is inserted into the cut-out 
portion 41c between the Supporting protrusions 41b, being 
disposed in parallel with the positive electrode uncoated por 
tion 11a, and is fixed to the positive electrode uncoated por 
tion 11a by welding. The welded plate 35c may be bonded to 
the positive electrode uncoated portion 11a by various suit 
able methods including ultrasonic welding and laser welding. 
(0103) Therefore, the welded plate 35c is disposed to face 
the auxiliary plate 37, with the positive electrode uncoated 
portion 11a interposed therebetween, and is fixed by welding 
to a Surface facing the opposite direction to the Surface of the 
electrode assembly 10 on which the auxiliary plate 37 is 
disposed. The thickness of the auxiliary plate 37 is smaller 
than the thickness of the welded plate. The thickness of the 
auxiliary plate may be 2/3 to /10 the thickness of the welded 
plate. 
0104. In the second exemplary embodiment, when the 
welded plate 35c is attached by welding (or welded) to the 
positive electrode uncoated portion 11a, which is fixed by it 
being welded to the auxiliary plate 37, the welded plate 35c 
can be easily fixed to the positive electrode uncoated portion 
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11a. Particularly, in the second exemplary embodiment, if the 
Supporting protrusions 41b provide Support at the top and 
bottom and the auxiliary plate 37 provides support on the 
opposite side to which the welded plate 35c is welded, the 
welded plate 35c can be more easily welded to the positive 
electrode uncoated portion 11a. 
0105. The positive electrode current collecting tab 35 
serves to transfer current collected in the positive electrode 
uncoated portion 11a to the positive electrode terminal 21. 
Because a large current flows through the positive electrode 
current collecting tab 35, it is preferable to form the positive 
electrode current collecting tab 35 with a relatively large 
thickness in order to reduce resistance. However, because 
more heat is required to bond the welded plate 35c having a 
largethickness to the positive electrode uncoated portion 11a. 
if much heat is transferred to the positive electrode uncoated 
portion 11a, the positive electrode uncoated portion 11a hav 
ing a very Small thickness may be stuck or torn. Therefore, it 
is difficult to significantly increase the thickness of the posi 
tive electrode current collecting tab 35 without limit. How 
ever, as in the second exemplary embodiment, if the positive 
electrode uncoated portion 11a is pre-welded to the auxiliary 
plate 37 and then the positive electrode uncoated portion 11a 
is attached to the positive electrode current collecting tab 35 
by welding, the positive electrode uncoated portion 11a is 
stably supported on the auxiliary plate 37. Thus, when the 
positive electrode current collecting tab 35 having sufficient 
(or significant) thickness is welded to the positive electrode 
uncoated portion 11a, there is a reduced likelihood that the 
positive electrode uncoated portion 11a will be stuck or torn. 
0106 The negative electrode current collecting tab 36 
includes an upper Support plate 36a fixed to the negative 
electrode terminal 22, a lateral plate 36b extending downward 
along a side edge of the electrode assembly 10 from the upper 
Support plate 36a, and a welded plate 36cbent at a right angle 
from the lateral plate 36b and attached to the negative elec 
trode uncoated portion 12a by welding. A hole 36d for insert 
ing the lower protrusion 22b of the negative electrode termi 
nal 22 therein is formed in the upper support plate 36a. 
0107 The welded plate 36c is inserted into the cut-out 
portion 42c between the Supporting protrusions 42b, being 
disposed in parallel with the negative electrode uncoated 
portion 12a, and is fixed to the negative electrode uncoated 
portion 12a by welding. Similar to the positive electrode 
current collecting tab 35, the welded plate 36c of the negative 
electrode uncoated portion 12a is disposed to face a second 
auxiliary plate (similar to the auxiliary plate 37 fixed to the 
positive electrode uncoated portion 11a), with the negative 
electrode uncoated portion 12a interposed therebetween. The 
second auxiliary plate is pre-welded to the negative electrode 
uncoated portion 12a. The second auxiliary plate may be 
made of the same material as the negative electrode current 
collector (e.g., copper). 
0108. Accordingly, the negative electrode current collect 
ing tab 36 can be easily welded to the negative electrode 
uncoated portion 12a while the second auxiliary plate 37 
Supports the negative electrode uncoated portion 12a. 
0109. A method of manufacturing the rechargeable bat 
tery as described above according to an exemplary embodi 
ment includes: electrically connecting the safety member 40 
to the electrode assembly 10; attaching the auxiliary plates 
(e.g., auxiliary plate 37) to the uncoated portions 11a and 12a: 
and attaching the current collecting tabs 35 and 36 to the 
uncoated portions 11a and 12a by welding, with the uncoated 
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portions 11a and 12a located between the current collecting 
tabs 35 and 36 and the auxiliary plates (including the auxiliary 
plate 37). 
0110. In the electrical connection of the safety member 40 

to the electrode assembly 10, the supporting protrusions 41b 
and 42b of the safety member 40 are attached to the positive 
electrode uncoated portion 11a and the negative electrode 
uncoated portion 12a, respectively, by welding. In the attach 
ing of the auxiliary plates to the uncoated portions 11a and 
12a, the auxiliary plates are attached and fixed to the uncoated 
portions 11a and 12a by ultrasonic welding (e.g., the auxil 
iary plate 37 is ultrasonically welded to the uncoated portion 
11a). In the fixing of the current collecting tabs 35 and 36 to 
the uncoated portions 11a and 12a by welding, the uncoated 
portions 11a and 12a and the welded plates 35c and 36c are 
attached to each other by a method such as ultrasonic weld 
ing, with the welded plates 35c and 36c of the current collect 
ing tabs 35 and 36 being disposed between the supporting 
protrusions 42b and 41b such that the uncoated portions 11a 
and 12a are positioned between the welded plates 35c and 36c 
and the auxiliary plates. 
0111. As stated above, the auxiliary plates can be welded 

to the uncoated portions 11a and 12a before the current col 
lecting tabs 35 and 36 are welded thereto. Optionally, the 
auxiliary plates and the welded plates 35c and 36c may be 
simultaneously welded (e.g., to the uncoated portions 11a and 
12a), with the auxiliary plates and the welded plates 35c and 
36c disposed with the uncoated portions 11a and 12a inter 
posed therebetween (e.g., the auxiliary plate 37 and the 
welded plate 35c may be disposed with the uncoated portion 
11a therebetween). In this case, as the auxiliary plates and the 
welded plates 35c and 36c simultaneously apply pressure to 
(opposite sides of) the uncoated portions 11a and 12a, the 
gaps between the uncoated portions 11a and 12a become 
smaller. As a result, heat can be easily transferred to the 
stacked uncoated portions 11a and 12a. 
0112 FIG. 8 is a perspective view illustrating an electrode 
assembly, a safety member, and current collecting tabs of a 
rechargeable battery according to a third exemplary embodi 
ment of the present invention. 
0113 Referring to FIG. 8, the rechargeable battery 
according to the third exemplary embodiment has Substan 
tially the same structure as the rechargeable battery according 
to the second exemplary embodiment except for the structure 
ofa safety member 50, so the description of the same structure 
is not provided again. 
0114. The safety member 50 according to the third exem 
plary embodiment includes a first metal plate 51 electrically 
connected to a positive electrode 11, a second metal plate 52 
electrically connected to a negative electrode 12, a first film 
55 disposed between the first metal plate 51 and the second 
metal plate 52, and a second film 56 disposed between the first 
metal plate 51 and the electrode assembly 10. 
0115 The first metal plate 51 includes a flat plate portion 
51a closely contacted with a flat surface 10a of the electrode 
assembly 10, and a Supporting protrusion 51b protruding 
from a side edge of the flat plate portion 51a and attached to 
a positive electrode uncoated portion 11a by welding. One 
Supporting protrusion 51b is formed at an upper portion of the 
side edge of the flat plate portion 51a, and a welded plate 35c 
of a positive electrode current collecting tab 35 is attached to 
the positive electrode uncoated portion 11a below the Sup 
porting protrusion 51b by welding. Although the third exem 
plary embodiment illustrates that the Supporting protrusion 
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51b is disposed at an upper portion of the side edge, embodi 
ments of the present invention are not limited thereto, and the 
Supporting protrusion may be positioned at a lower portion of 
the side edge of the flat plate portion and the welded plate may 
be attached above the supporting protrusion. The welded 
plate 35c is attached by welding, with the positive electrode 
uncoated portion 11a positioned between the welded plate 
35c and the auxiliary plate 37. 
0116. The second metal plate 52 includes a flat plate por 
tion 52a closely contacted with the flat plate portion 51a of 
the first metal plate 51, and a supporting protrusion 52b 
protruding from a side edge of the flat plate portion 52a and 
attached to the negative electrode uncoated portion 12a by 
welding. One Supporting protrusion 52b is formed at an upper 
portion of the side edge of the flat plate portion 52a. Although 
the third embodiment illustrates that the supporting protru 
sion 52b is disposed at an upper portion of the side edge, 
embodiments of the present invention are not limited thereto, 
and the Supporting protrusion may be positioned at a lower 
portion of the side edge of the flatplate portion and the welded 
plate may be attached above the Supporting protrusion. The 
welded plate 36c is attached by welding, with the negative 
electrode uncoated portion 12a positioned between the 
welded plate 36c and the auxiliary plate. 
0117 The auxiliary plate 37 is attached by welding to the 
surface of the positive electrode uncoated portion 11a, which 
faces the opposite direction to the Surface on which the Sup 
porting protrusion 51b is attached, below the Supporting pro 
trusion 51b. Moreover, the welded plate 35c of the positive 
electrode current collecting tab 35 is attached below the Sup 
porting protrusion 51b. That is, the welded plate 35c is 
attached by welding to the positive electrode uncoated por 
tion 11a supported on the auxiliary plate 37, with the positive 
electrode uncoated portion 11a positioned between the 
welded plate 35c and the auxiliary plate 37. 
0118. The second metal plate 52 includes a flat plate por 
tion 52a closely contacted with the flat surface 10a of the 
electrode assembly 10, and a supporting protrusion 52b pro 
truding from a side edge of the flat plate portion 52a toward 
the negative electrode uncoated portion 12a and attached to 
the negative electrode uncoated portion 12a by welding. Fur 
ther, a welded plate 36c of a negative electrode current col 
lecting tab 36 is attached below the supporting protrusion 
52b. That is, the welded plate 36c is attached to the negative 
electrode uncoated portion 12a Supported on the auxiliary 
plate 37, with the negative electrode uncoated portion 12a 
positioned between the welded plate 36c and the auxiliary 
plate 37. 
0119. According to the third exemplary embodiment, even 
in the case that one supporting protrusion 51b and 52b is 
formed on each of the metal plates 51 and 52, the welded 
plates 35c and 36c can be easily welded to the respective 
uncoated portions 11a and 12a. Here, the uncoated portions 
11a and 12a are Supported by both of the Supporting protru 
sion 51b and 52b and the corresponding auxiliary plates (e.g., 
the positive uncoated portion 11a is supported by the auxil 
iary plate 37). 
I0120 FIG. 9 is an exploded perspective view illustrating 
an electrode assembly and current collecting tabs of a 
rechargeable battery according to a fourth exemplary 
embodiment of the present invention. 
I0121 Referring to FIG. 9, the rechargeable battery 
according to the fourth exemplary embodiment has substan 
tially the same structure as the rechargeable battery according 
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to the third exemplary embodiment except for the structure of 
current collecting tabs 71 and 72, so the description of the 
same structure is not provided again. 
0122) The positive electrode current collecting tab 71 
according to the fourth exemplary embodiment includes an 
upper Support plate 71a (which may be referred to as a Sup 
port plate) fixed to the positive electrode terminal 21 and a 
lateral plate 71b (which may be referred to as a first plate) 
extending downward along a side edge of the electrode 
assembly 10 from the upper support plate 71a and attached to 
the positive electrode uncoated portion 11a by welding. A 
hole 71d for inserting the lower protrusion 21b of the positive 
electrode terminal 21 therein is formed in the upper support 
plate 71a. 
0123. The negative electrode current collecting tab 72 
includes an upper support plate 72a (which may be referred to 
as a Support plate) fixed to the negative electrode terminal 22 
and a lateral plate 72b (which may be referred to as a first 
plate) extending downward along a side edge of the electrode 
assembly 10 from the upper support plate 72a and attached to 
the negative electrode uncoated portion 12a by welding. A 
hole 72d for inserting the lower protrusion 22b of the negative 
electrode terminal 22 therein is formed in the upper support 
plate 72a. 
0.124. A supporting protrusion 51b of a first support plate 
51 is attached to the positive electrode 11a uncoated portion 
by welding, and a Supporting protrusion 52b of a second 
Support plate 52 is attached to the negative electrode uncoated 
portion by welding 12b. 
0.125. An auxiliary plate 77 is attached by welding to the 
positive electrode uncoated portion 11a supported by the 
Supporting protrusion 51b, facing the Supporting protrusion 
51b, with the positive electrode uncoated portion 11a inter 
posed therebetween (e.g., the Supporting protrusion 51b may 
be positioned to oppose the welded plate 71c of the current 
collecting tab 71 with the positive electrode uncoated portion 
11a therebetween). Moreover, an auxiliary plate 78 is 
attached by welding to the negative electrode uncoated por 
tion 12a Supported by the Supporting protrusion 52b, facing 
the supporting protrusion 52b, with the negative electrode 
uncoated portion 12a interposed therebetween. 
0126. The auxiliary plates 77 and 78 are attached by weld 
ing to the Surface of the uncoated portions 11a and 12a facing 
the opposite direction to the Surface to which the Supporting 
protrusions 51b and 52b are welded. Therefore, since the 
pre-welded supporting protrusions 51b and 52b support the 
uncoated portions 11a and 12a, the auxiliary plates 77 and 78 
can be more easily welded to the uncoated portion 11a and 
12a. 
0127 FIG. 10 is an exploded perspective view illustrating 
an electrode assembly and current collecting tabs of a 
rechargeable battery according to a fifth exemplary embodi 
ment of the present invention. 
0128 Referring to FIG. 10, the rechargeable battery 
according to the fifth exemplary embodiment has Substan 
tially the same structure as the rechargeable battery according 
to the first exemplary embodiment except for the structure of 
a safety member, so the description of the same structure is 
not provided again. 
0129. The safety member 90 according to the fifth exem 
plary embodiment includes a metal plate 91 electrically con 
nected to a negative electrode 12, and a film 92 disposed 
between an electrode assembly 10 and the metal plate 91. 
0130. The metal plate 91 includes a flat plate portion 91a 
closely contacted with a flat surface 10a of the electrode 
assembly 10, and supporting protrusions 91b protruding from 
side edges of the flat plate portion 91a toward the negative 
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electrode uncoated portion 12a. The Supporting protrusions 
91b protrude from upper and lower ends of the flat plate 
portion 91a, respectively, and a cut-out portion 91c, which is 
a spacing gap, is formed between the Supporting protrusions 
91b. 
I0131 Each of the supporting protrusions 91b includes a 
welded portion 91ba attached to the negative electrode 
uncoated portion 12a by ultrasonic welding, etc., and a join 
ing portion 91bb formed between the flat plate portion 91a 
and the welded portion 91ba. The welded portion 91ba is 
pre-welded to the negative electrode uncoated portion 12a to 
Support the negative electrode uncoated portion 12a. 
Although the fifth exemplary embodiment has been described 
with respect to the case where the metal plate 91 is attached to 
the negative electrode uncoated portion 12a by welding, 
embodiments of the present invention are not limited thereto, 
and the metal plate may be electrically connected to the 
positive electrode 11 by welding the Supporting protrusions to 
the positive electrode uncoated portion 11a. 
0.132. An auxiliary plate 37 is provided on the opposite 
surface to the region where the cut-out portion 91c is formed, 
and the auxiliary plate 37 is pre-welded to the negative elec 
trode uncoated portion 12a. 
0.133 As in the first exemplary embodiment, a negative 
electrode current collecting tab is attached on the surface of 
the negative electrode uncoated portion 12a facing the oppo 
site surface to the region where the auxiliary plate 37 is 
provided. The negative electrode current collecting tab is 
welded to the region where the auxiliary plate 37 is welded, 
and is welded to the negative electrode uncoated portion 12a. 
facing the auxiliary plate 37, with the negative electrode 
uncoated portion 12a interposed therebetween. 
I0134. According to the fifth exemplary embodiment, in 
the event of intrusion of a conductive foreign object from the 
outside, the metal plate 91 and the positive electrode 11 are 
short circuited, thus rapidly discharging stored current. More 
over, the negative electrode current collecting tab is welded to 
the negative electrode uncoated portion 12a, with the negative 
electrode uncoated portion 12a Supported by the Supporting 
protrusions 91b and the auxiliary plate 27, thereby making 
welding easier. 
0.135 FIG. 11 is a side view illustrating a current collect 
ing tab mounted on an electrode assembly of a rechargeable 
battery according to a sixth exemplary embodiment of the 
present invention. 
0.136 Referring to FIG. 11, the rechargeable battery 
according to the sixth exemplary embodiment has substan 
tially the same structure as the rechargeable battery according 
to the fourth exemplary embodiment except for the provision 
of a plurality of electrode assemblies 10 and 10' inside a case 
and the structure of a current collecting tab 80, so the descrip 
tion of the same structure is not provided again. 
0.137 The rechargeable battery according to the sixth 
exemplary embodiment includes a plurality of electrode 
assemblies 10 and 10" inserted into a case. A safety member 
50 having the same structure as the safety member according 
to the fourth exemplary embodiment is provided on the outer 
surfaces of the electrode assemblies 10 and 10'. The safety 
member 50 is disposed on an outward one of the surfaces of 
each of the electrode assemblies 10 and 10'. The positive 
electrode current collecting tab 80 includes an upper support 
plate 81, a lateral plate 83 extending downward from the 
upper support plate 81, and welded plates 85 and 84 protrud 
ing downward and bent from the lateral plate 83. A negative 
electrode current collecting tab has Substantially the same 
structure as the positive electrode current collecting tab, so 
the description of the same structure is not provided again. 
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0.138. The welded plates 85 and 84 are bent from both side 
edges of the lateral plate 83 so as to be parallel with positive 
electrode uncoated portions 11a and 11a' and attached to the 
positive electrode uncoated portions by welding. 
0139 Supporting protrusions 52b are attached by welding 

to the positive electrode uncoated portions 11a and 11a', and 
the welded plates 85 and 84 are attached by welding to the 
positive electrode uncoated portions 11a and 11a', with the 
positive electrode uncoated portions 11a and 11a' interposed 
between the welded plates 85 and 84 and the supporting 
protrusions 52b. In the sixth exemplary embodiment, if the 
positive electrode uncoated portions 11a and 11a' and the 
welded plates 85 and 84 are attached together, with the posi 
tive electrode uncoated portions 11a and 11a' stably sup 
ported by the supporting protrusions 52b, the positive elec 
trode uncoated portions 11a and 11a' can be stably supported 
by the Supporting protrusions 52b, thereby making welding 
easier. 
0140. While the present invention has been described in 
connection with certain exemplary embodiments, it is to be 
understood that the invention is not limited to the disclosed 
embodiments, but, on the contrary, is intended to cover vari 
ous modifications and equivalent arrangements included 
within the spirit and scope of the appended claims, and 
equivalents thereof. 

DESCRIPTION OF SYMBOLS 

0141 

100: rechargeable battery 10, 10": electrode assembly 
10a: flat surface 10b: curved surface 
11: positive electrode 12: negative electrode 
11a, 11'a: positive electrode uncoated portion 
12a: negative electrode uncoated portion 
13: separator 20: cap assembly 
21: positive electrode terminal 
22: negative electrode terminal 
21a, 22a: terminal flange 
24: washer 
26: lower insulation member 
23: lower gasket 29: nut 
30: cap plate 34: case 
35, 71, 80: positive electrode current collecting tab 
36, 72: negative electrode current collecting tab 
35a, 36a, 71a, 72a, 81: upper support plate 
35b, 36b, 71b, 72b,83: lateral plate 
35c, 36c, 71c, 72c, 85,84: welded plate 
35d, 36d, 71d, 72d: hole 37: auxiliary plate 
38: stopper 39: vent member 
39a: notch 40, 50,90: Safety member 
41, 51: first metal plate 42, 52:second metal plate 
41a, 42a, 51a, 52a: flat plate portion 
41b, 42b, 51b, 52b: Supporting protrusion 
41ba, 42ba: welded portion 41bb, 42bb: joining portion 
41c, 42c: cut-out portion 45, 55: first film 
46, 56: second film 

21b, 22b: lower protrusion 
25: upper gasket 
27: electrolyte injection hole 

What is claimed is: 
1. A rechargeable battery comprising: 
a case, 
an electrode assembly housed in the case and comprising a 

first electrode, a second electrode, and a separator 
between the first electrode and the second electrode, the 
first electrode having a coated portion coated with a first 
active material and an uncoated portion absent the first 
active material; 
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a cap assembly physically coupled to the case and com 
prising a terminal electrically coupled to the electrode 
assembly; 

a safety assembly comprising a first electric conductive 
plate and a first Supporting protrusion extending from 
the first electric conductive plate and physically coupled 
to the uncoated portion; 

a current collecting tab electrically coupling the electrode 
assembly with the terminal and physically coupled to the 
uncoated portion; and 

a first auxiliary plate physically coupled to the uncoated 
portion at a Surface of the uncoated portion opposite to 
where the first Supporting protrusion is physically 
coupled to the uncoated portion. 

2. The rechargeable battery of claim 1, wherein: 
the electrode assembly has a flat surface and a curved 

Surface, 
the first electric conductive plate is on the flat surface, and 
the cap assembly is on the curved surface, wherein the 

current collecting tab comprises a Support extending 
along a first direction on the curved surface and a first 
plate extending from the Support along a second direc 
tion on a side edge of the electrode assembly. 

3. The rechargeable battery of claim 2, wherein the current 
collecting tab further comprises a second plate extending 
from the first plate along the first direction on a side surface of 
the uncoated portion extending from the flat Surface. 

4. The rechargeable battery of claim 3, wherein the first 
direction is perpendicular to the second direction. 

5. The rechargeable battery of claim 1, wherein the first 
electric conductive plate is composed of a same material as 
that of the first electrode. 

6. The rechargeable battery of claim 1, wherein the first 
auxiliary plate is composed of a same material as that of the 
first electrode. 

7. The rechargeable battery of claim 1, wherein the first 
auxiliary plate is positioned to oppose the current collecting 
tab with the uncoated portion therebetween. 

8. The rechargeable battery of claim 1, wherein the first 
Supporting protrusion is physically coupled to the uncoated 
portion at a surface of the uncoated portion opposite to where 
the current collecting tab is physically coupled to the 
uncoated portion and positioned to oppose the current col 
lecting tab with the uncoated portion therebetween. 

9. The rechargeable battery of claim 1, wherein the first 
Supporting protrusion comprises a plurality of Supporting 
portions. 

10. The rechargeable battery of claim 9, wherein the Sup 
porting portions define a cut out region therebetween. 

11. The rechargeable battery of claim 10, wherein the first 
auxiliary plate is positioned to oppose the current collecting 
tab at the cut out region with the uncoated portion therebe 
tWeen. 

12. The rechargeable battery of claim 1, wherein the safety 
assembly further comprises: 

a second electric conductive plate, 
the second electric conductive plate being between the 

electrode assembly and the first electric conductive 
plate. 

13. The rechargeable battery of claim 12, further compris 
ing a second auxiliary plate, 

wherein the second electrode has a coated portion coated 
with a second active material and an uncoated portion 
absent the second active material, and 
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wherein the second auxiliary plate is physically coupled to 
the uncoated portion of the second electrode. 

14. The rechargeable battery of claim 13, wherein the sec 
ond auxiliary plate is composed of a same material as that of 
the second electrode. 

15. The rechargeable battery of claim 13, wherein the sec 
ond auxiliary plate is composed of a different material than 
that of the first auxiliary plate. 

16. The rechargeable battery of claim 13, wherein the 
safety assembly further comprises a second Supporting pro 
trusion integrally provided with the second electric conduc 
tive plate to extend from the second electric conductive plate 
and to be physically coupled to the uncoated portion of the 
second electrode. 

17. The rechargeable battery of claim 1, further compris 
1ng: 

a second electric conductive plate, 
wherein the electrode assembly is between the second elec 

tric conductive plate and the first electric conductive 
plate. 

18. The rechargeable battery of claim 17, further compris 
1ng: 
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a third electric conductive plate, 
a fourth electric conductive plate, 
the third electric conductive plate is between a first side of 

the electrode assembly and the first electric conductive 
plate; and 

the fourth electric conductive plate is between a second 
side of the electrode assembly and the second electric 
conductive plate. 

19. The recharge assembly of claim 18, wherein the elec 
trode assembly comprises a plurality of electrode assemblies. 

20. The recharge assembly of claim 17, wherein the current 
collecting tab is between the first electric conductive plate and 
the second electric conductive plate. 

21. The rechargeable battery of claim 17, wherein: 
the safety assembly further comprises a second Supporting 

protrusion integrally provided with the second electric 
conductive plate to extend from the second electric con 
ductive plate and to be physically coupled to the 
uncoated portion of the first electrode. 
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