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RECHARGEABLE BATTERY HAVING 
SAFETY MEMBER 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority to and the bene?t of 
Korean Patent Application No. 10-2013 -01 121 16 ?led in the 
Korean Intellectual Property Of?ce on Sep. 17, 2013, the 
entire contents of which are incorporated herein by reference. 

BACKGROUND 

[0002] 1. Field 
[0003] An aspect of the present invention relates generally 
to a rechargeable battery. 
[0004] 2. Description of the Related Art 
[0005] A rechargeable battery differs from a primary bat 
tery in that it can be repeatedly recharged and discharged, 
while a primary battery is incapable of being recharged. 
[0006] Low-capacity rechargeable batteries are often used 
in small portable electronic devices such as mobile phones, 
notebook computers, and camcorders, while high-capacity 
rechargeable batteries are widely used as a power source for 
larger electric devices, such as driving a motor of a hybrid 
vehicle, etc. Recently, high power rechargeable batteries 
using a non-aqueous electrolyte and having high energy den 
sity have been developed, and these high power rechargeable 
batteries are formed by coupling a plurality of rechargeable 
batteries in series for use as a power source for driving a motor 
of a device requiring a large amount of electric power, for 
example, an electric vehicle, etc. High-capacity rechargeable 
battery modules normally include a plurality of rechargeable 
batteries connected in series, where each of these recharge 
able batteries may be a cylindrical or prismatic shape. 
[0007] In situations where foreign conductive materials 
such as nails, metal tools like awls, or other similar conduc 
tive materials enter a rechargeable battery cell, a short circuit 
may occur inside the rechargeable battery as a result. When 
the short circuit occurs, the internal temperature of the 
rechargeable battery may be abruptly increased resulting in 
an increased risk of ignition or explosion of the rechargeable 
battery. This risk that a high-capacity rechargeable battery 
may ignite or explode is even further increased when the 
current ?ow is large due to an external short circuit. 

SUMMARY 

[0008] Aspects of the present invention relate to a recharge 
able battery, and more particularly, to a high-capacity 
rechargeable battery having an improved safety member. 
[0009] A rechargeable battery according to an embodiment 
of the present invention includes a plurality of electrode 
assemblies including a ?rst electrode assembly and a second 
electrode assembly, a case housing the plurality of electrode 
assemblies, a cap assembly coupled to the case, and a ?rst 
safety member including a ?rst conductive plate between the 
?rst electrode assembly and the case, a second conductive 
plate between the second electrode assembly and the case, 
and a safety fuse between the ?rst conductive plate and the 
second conductive plate and coupling the ?rst and second 
conductive plates together. 
[0010] The case may have a bottom opposite to the cap 
assembly, and the ?rst and second electrode assemblies may 
be spaced apart in a ?rst direction extending toward the cap 
assembly from the bottom. 
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[0011] The ?rst and second electrode assemblies may be 
stacked in the ?rst direction. 
[0012] The case may further include a ?rst frontal side 
extending in the ?rst direction from the bottom, and a second 
frontal side facing the ?rst frontal side. The ?rst conductive 
plate may be between the ?rst frontal side and the ?rst elec 
trode assembly, and the second conductive plate may be 
between the ?rst frontal side and the second electrode assem 
bly. 
[0013] The ?rst conductive plate may include a ?rst con 
nection portion coupled to the positive electrode of the ?rst 
electrode assembly, and the second conductive plate may 
include a second connection portion coupled to the positive 
electrode of the second electrode assembly. 
[0014] In addition, the ?rst and second connection portions 
may be spaced apart in the ?rst direction. 
[0015] The rechargeable battery may further include a sec 
ond safety member between the second frontal side and the 
plurality of electrode assemblies. 
[0016] The second safety member may include a ?rst con 
ductive plate between the second frontal side and the ?rst 
electrode assembly, a second conductive plate between the 
second frontal side and the second electrode assembly, and a 
safety fuse between the ?rst conductive plate and the second 
conductive plate and coupling the ?rst and second conductive 
plates together. 
[0017] The rechargeable battery may further include a cur 
rent collecting member coupled to the positive electrodes of 
the plurality of electrode assemblies, and the current collect 
ing member include a current collecting fuse portion which 
has a smaller cross-sectional area than a periphery region. 
[0018] The current collecting member may further include 
a ?rst adhesion portion coupled to the ?rst electrode assembly 
and a second adhesion portion coupled to the second elec 
trode assembly. The current collecting fuse portion may be 
between the ?rst and second adhesion portions. 
[0019] The ?rst and second conductive plates may further 
include insulating ?lm. 
[0020] The insulating ?lm may be coupled to the safety 
fuse. 
[0021] The ?rst conductive plate, the second conductive 
plate, and the safety fuse may be positioned on the same 
plane. 
[0022] The safety fuse may have a smaller cross-sectional 
area than a periphery region, and the safety member may 
further include cut-outs is at each respective end of the safety 
fuse between the ?rst and second conductive plates. 
[0023] The safety fuse may be coupled to respective lateral 
ends of the cut-outs in the ?rst safety member. 
[0024] The plurality of electrode assemblies of the 
rechargeable battery may include a plurality of the ?rst elec 
trode assemblies multi-layered in a direction perpendicular to 
the ?rst direction. 
[0025] Each of the ?rst and second electrode assemblies are 
generally ?at. Each of the ?rst and second electrode assem 
blies may include positive electrode uncoated regions at one 
lateral end, and negative electrode uncoated regions at the 
other lateral end. The ?rst electrode assembly may further 
include a ?rst plane which couples the negative electrode 
uncoated region to the positive electrode uncoated region, 
wherein the ?rst conductive plate of the ?rst safety member 
faces the ?rst ?at plane. The second electrode assembly may 
further include a second plane which couples the negative 
electrode uncoated region to the positive electrode uncoated 



US 2015/0079431 A1 

region, wherein the second conductive plate of the ?rst safety 
member faces the second plane. 
[0026] The ?rst electrode assembly may be closer to the cap 
assembly than the second electrode assembly. 
[0027] According to an embodiment of the present inven 
tion, because the safety fuse is positioned between the ?rst 
and second conductive plates, in a situation where a foreign 
conductive material, such as a nail or an awl, enters the 
rechargeable battery, and a short circuit occurs in one of the 
electrode assemblies, a short-circuit current is prevented from 
?owing to the other electrodes assemblies due to melting of 
the safety fuse. 
[0028] According to an embodiment of the present inven 
tion, because ?rst and second electrode assemblies are spaced 
apart in a height direction of the rechargeable battery, and the 
current collecting fuse portion in the current collecting mem 
ber is between the ?rst and second electrode assemblies, the 
current ?owing to other electrode assemblies can be pre 
vented when a short circuit occurs in one electrode assembly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] Example embodiments will now be described more 
fully with reference to the accompanying drawings; however, 
aspects of the present invention may be embodied in different 
forms and should not be construed as limited to the embodi 
ments set forth herein. Rather, these embodiments are pro 
vided for thoroughness and completeness of this disclosure, 
and will fully convey the scope of the example embodiments 
to those skilled in the art. 

[0030] In the drawing ?gures, dimensions may be exagger 
ated for clarity of illustration. It will be understood by those 
skilled in the art that when an element is referred to as being 
“between” to elements, it can be the only element between the 
two elements, or one or more intervening elements may also 
be present. 
[0031] FIG. 1 is a perspective view of a rechargeable bat 
tery according to a ?rst embodiment. 

[0032] FIG. 2 is a cross-sectional view of the rechargeable 
battery of FIG. 1, taken along line II-II. 
[0033] FIG. 3 is an exploded perspective view of a current 
collecting member, an electrode assembly, and a safety mem 
ber of the rechargeable battery according to the ?rst embodi 
ment. 

[0034] FIG. 4 is an exploded perspective view of the safety 
member according to the ?rst embodiment. 

[0035] FIG. 5 is an exploded perspective view of a safety 
member according to a second embodiment. 

[0036] FIG. 6 is an exploded perspective view of a current 
collecting member, an electrode assembly, and a safety mem 
ber of the rechargeable battery according to a third embodi 
ment. 

DETAILED DESCRIPTION 

[0037] Aspects of the present invention will be described 
more fully hereinafter with reference to the accompanying 
drawings, in which exemplary embodiments are shown. As 
those skilled in the art would recognize, the described 
embodiments may be modi?ed in various ways, all without 
departing from the spirit or scope of the present invention. 
Like reference numerals refer to like elements throughout the 
speci?cation and drawings. 
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[0038] FIG. 1 is a perspective view of a rechargeable bat 
tery according to a ?rst embodiment, and FIG. 2 is a cross 
sectional view of the rechargeable battery of FIG. 1, taken 
along line II-II. 
[0039] Referring to FIG. 1 and FIG. 2, the rechargeable 
battery 101 according to the ?rst embodiment includes: ?rst 
and second electrode assemblies 10 and 20 wound with a 
separator 13 between a negative electrode 11 and a positive 
electrode 12; a case 26 in which the ?rst and second electrode 
assemblies 10 and 20 are stored; and a cap assembly 30 
coupled to an opening of the case 26. 
[0040] The rechargeable battery 101 according to the ?rst 
embodiment may be a pri sm- shaped lithium ion rechargeable 
battery 101. However, the present invention is not limited 
thereto, and the rechargeable battery 101 can include various 
types of batteries such as a lithium polymer battery, or a 
cylindrical battery, etc., having various shapes. 
[0041] According to an embodiment, the negative electrode 
11 includes a coated region where a negative active material 
is coated on a current collector formed of a thin metal such as 
copper, and a negative electrode uncoated region 1111 where a 
negative active material is not coated on the negative elec 
trode 11. 
[0042] According to an embodiment, the positive electrode 
12 includes a coated region where a positive active material is 
coated on a current collector formed of a thin metal such as 

aluminum, and a positive electrode uncoated region 1211 
where a positive active material is not coated on the positive 
electrode 12. 
[0043] The positive electrode uncoated region 1211 may be 
located at one lateral end of the electrode assemblies 10 and 
20, and the negative electrode uncoated region 1111 may be 
located at an opposite end of the electrode assemblies 10 and 
20. 
[0044] The ?rst electrode assembly 10 may include a ?at 
plane 1011 (as shown in FIG. 3) connecting the negative elec 
trode uncoated region 1 1a and the positive electrode uncoated 
region 12a, and the second electrode assembly 20 may also 
include a ?at plane 20a (as shown in FIG. 3) connecting the 
negative electrode uncoated region 1111 and the positive elec 
trode uncoated region 1211. 
[0045] In an embodiment, the negative and positive elec 
trodes 11 and 12 are spirally wound around a winding axis 
with the separator 13 between them, the separator 13 acting as 
an insulator, between the negative and positive electrodes 11 
and 12. After being spirally wound, the ?rst and second elec 
trode assemblies 10 and 20 may be pressed to create the ?at 
planes 10a and 20a. 
[0046] In an embodiment, the ?rst and second electrode 
assemblies 10 and 20 are inserted into the case 26 with their 
winding axis placed in parallel with a cap plate 31 such that 
the negative and positive electrode uncoated regions 11a and 
1211 are located at respective lateral ends thereof. 
[0047] In addition, the ?rst and second electrode assem 
blies 10 and 20 are positioned to be stacked in a ?rst direction 
(Z-axis direction) of the case 26. 
[0048] As described herein, the ?rst direction means in a 
height-direction of the case 26 (Z-axis direction in FIG. 2) 
towards the cap assembly 30 from a bottom 26a of the case 
26. However, the present disclosure is not limited thereto, and 
the ?rst direction can be any direction as understood by those 
skilled in the art. 
[0049] In the embodiment shown in FIG. 2, the ?rst elec 
trode assembly 10 is positioned closer to the cap assembly 30 
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than the second electrode assembly 20, and the ?rst and 
second electrode assemblies 10 and 20 are spaced apart in a 
?rst direction. 

[0050] In an embodiment, the ?rst and second electrode 
assemblies 10 and 20 are stacked along the ?rst direction, and 
are parallel with each other. Accordingly, outer sides of the 
?rst and second electrode assemblies 10 and 20 in these 
embodiments are located on a same plane. 

[0051] A plurality of ?rst electrode assemblies 10 are posi 
tioned as multi-layers in a thickness direction (y-axis direc 
tion shown in FIG. 3) of the case 26 perpendicular to the ?rst 
direction. In addition, a plurality of the second electrode 
assemblies 20 are also positioned as multi-layered in the 
thickness direction of the case 26. 

[0052] In an embodiment, the case 26 is roughly a cuboid 
shape, and the opening is at one side of the case 26. 

[0053] The cap assembly 30 includes the cap plate 31 cov 
ering the opening of the case 26, a ?rst terminal 21 protruding 
out of the cap plate 31 and electrically connected to the 
negative electrode 11, a second terminal 22 protruding out of 
the case 26 and electrically connected to the positive elec 
trode 12, and a vent 39 having a notch 39a con?gured to be 
ruptured at a predetermined internal pressure. 

[0054] According to embodiments of the present invention, 
the cap plate 31 has an elongated plate shape in one direction, 
and is coupled to the opening of the case 26. The cap plate 31 
may include a sealing cap 38 con?gured to seal an electrolyte 
injection opening 32 of the cap assembly 30. 
[0055] In an embodiment, the ?rst and second terminals 21 
and 22 are con?gured to protrude from and extend above the 
cap plate 31. 
[0056] In the embodiment in FIG. 2, the ?rst terminal 21 is 
electrically connected to the negative electrode 11 through a 
current collecting member 41, while the second terminal 22 is 
electrically connected to the positive electrode 12 through a 
current collecting member 42. However, the present invention 
is not limited thereto, and the ?rst terminal 21 may be elec 
trically connected to the positive electrode 12, while the sec 
ond terminal 22 may be electrically connected to the negative 
electrode 11. 

[0057] The ?rst terminal 21 may include an outer terminal 
23 which is exposed to an exterior of the case 26, and a 
connecting terminal 25 which penetrates through the outer 
terminal 23 and is bonded to the current collecting member 
41. The outer terminal 23 may have a plate shape, and the 
connecting terminal 25 may have a pillar shape. In the 
embodiment shown in FIG. 2, the connecting terminal 25 
penetrates the cap plate 31 and the outer terminal 23, and an 
upper part of the connecting terminal 25 is ?xed to the outer 
terminal 23, for example by a caulking and welding connec 
tion. 

[0058] A gasket 55 may be inserted into the opening which 
the connecting terminal 25 penetrates through the cap plate 
31, and a lower insulating member 43 may be located at an 
inner side of the cap plate 31 to insulate the ?rst terminal 21 
from the current collecting member 41 at the cap plate 31. 

[0059] In an embodiment, a short-circuit tab 53 is electri 
cally connected to the ?rst terminal 21 and located on the cap 
plate 31. An upper insulating member 54 con?gured to elec 
trically insulate the short-circuit tab 53 from the cap plate 31 
may be provided between the short-circuit tab 53 and the cap 
plate 31. 
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[0060] In the embodiment shown in FIG. 2, the outer ter 
minal 23 is located at one side of the short-circuit tab 53, and 
a protecting cover 56 is located at the other side of the short 
circuit tab 53. 
[0061] The cap assembly 30 may further include a short 
circuit member 57 con?gured to short-circuit the negative and 
positive electrodes 11 and 12, the short-circuit member 57 
may be ?xed to the cap plate 31 which is positively charged, 
and may become deformed to be connected to the short 
circuit tab 53 which is negatively charged when the internal 
pressure of the rechargeable battery 101 increases. 
[0062] A short-circuit opening 37 may be de?ned in the cap 
plate 31, and the short-circuit member 57 may be located 
between the upper insulating member 54 and the cap plate 31 
in the short-circuit opening 37. 
[0063] The short-circuit member 57 may have an arc 
shaped portion curving downwards and an invertible plate 
having an edge portion ?xed to the cap plate 31. 
[0064] The second terminal 22 may include an externally 
exposed outer terminal 24 and a connecting terminal 27. The 
outer terminal 24 may have a plate shape, and the connecting 
terminal 27 may have a pillar shape. In an embodiment, the 
connecting terminal 27 penetrates through the outer terminal 
24 and is ?xed thereto. 

[0065] In this embodiment, the connecting terminal 27 may 
be ?xed to the current collecting member 42 by welding, and 
may penetrate the cap plate 31 such that an upper part of the 
connecting terminal 27 contacts the outer terminal 24 and is 
?xed thereto. 
[0066] A gasket 65 for sealing may be inserted into an 
opening between the connecting terminal 27 and the cap plate 
31 where the connecting terminal 27 penetrates through, and 
a lower insulating member 45 may be located under the cap 
plate 31 to insulate the connecting terminal 27 from the cur 
rent collecting member 42 at the cap plate 31. 
[0067] A connecting plate 62 which electrically connects 
the second terminal 22 and the cap plate 31 may be located at 
the second terminal 22. Accordingly, in this embodiment, the 
cap plate 31 may be electrically connected to the positive 
electrode 12 such that it is positively charged. 
[0068] FIG. 3 is an explodedperspective view of the current 
collecting member, the electrode assembly, and a safety 
member of the rechargeable battery according to the ?rst 
embodiment, and FIG. 4 is an exploded perspective view of 
the safety member according to the ?rst embodiment. 
[0069] Referring to FIGS. 3 and 4, the ?rst terminal 21 is 
electrically connected to the negative electrode 11 through 
the current collecting member 41, while the second terminal 
22 is electrically connected to the positive electrode 12 
through the current collecting member 42. The current col 
lecting member 41 according to these embodiments includes 
a terminal connecting portion 4111 which is bonded to the 
connecting terminal 25, and two current collecting pieces 
which extend downwards from the terminal connecting por 
tion 41a. 

[0070] The terminal connecting portion 41a may be a quad 
rangle plate shape, and may be ?xed to a lower part of the 
connecting terminal 25. 
[0071] In the embodiments, the terminal connecting por 
tion 4111 includes an opening, and the connecting terminal 25 
and the terminal connecting portion 4111 may be welded while 
a protrusion extending from the connecting terminal 25 may 
be ?tted through the opening. 
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[0072] A side plate 41b bent in a downward direction 
toward the bottom 26a of the case 26 may be located at one 
side of the terminal connecting portion 41a. The current col 
lecting pieces may be bent toward the electrode assemblies 10 
and 20 from respective lateral ends of the side plate 41b. 
[0073] According to the embodiments in FIGS. 3 and 4, the 
current collecting piece includes a ?rst adhesion portion 410 
which is bonded to the negative electrode uncoated regions 
11a of the ?rst electrode assembly 10, and a second adhesion 
portion 41d which is bonded to the negative electrode 
uncoated regions 11a of the second electrode assembly 20. 
[0074] According to these embodiments, the ?rst and sec 
ond adhesionportions 410 and 41d are spaced apart in the ?rst 
direction, and the ?rst adhesion portion 410 is located closer 
to the cap assembly 30 than the second adhesion portion 41d. 
[0075] A current collecting fuse portion 41e may be pro 
vided between the ?rst adhesion portion 410 and the second 
adhesion portion 41d, and may have an opening. Accordingly, 
in this embodiment, because the current collecting fuse por 
tion 41e has a smaller cross-sectional area than a periphery 
region, the current is cut off due to melting when an excessive 
current ?ows. 
[0076] The current collecting member 42 according to the 
embodiments in FIGS. 3 and 4 includes a terminal connecting 
portion 4211 which is bonded to the connecting terminal 27, 
and two current collecting pieces which extend downwards 
from the terminal connecting portion 42a. 
[0077] The terminal connecting portion 42a may be a quad 
rangle plate shape, and may be ?xed to a lower part of the 
connecting terminal 27 by welding. 
[0078] The terminal connecting portion 4211 may have an 
opening, and the connecting terminal 27 and the terminal 
connecting portion 42a may be welded while a protrusion 
extending from the connecting terminal 27 may be ?tted 
through the opening. 
[0079] A side plate 42b bent in a downward direction 
toward the bottom 26a of the case 26 may be located at one 
side of the terminal connecting portion 42a. The current col 
lecting pieces may be bent toward the electrode assemblies 10 
and 20 from respective lateral ends of the side plate 42b. 
[0080] According to these embodiments, the current col 
lecting piece includes a ?rst adhesion portion 420 which is 
bonded to the positive electrode uncoated regions 12a of the 
?rst electrode assembly 10, and a second adhesion portion 
42d which is bonded to the positive electrode uncoated 
regions 12a of the second electrode assembly 20. 
[0081] The ?rst and second adhesion portions 420 and 42d 
may be spaced apart in the ?rst direction, and the ?rst adhe 
sion portion 420 may be located closer to the cap assembly 30 
than the second adhesion portion 42d. 
[0082] A current collecting fuse portion 42e may be pro 
vided between the ?rst adhesion portion 420 and the second 
adhesion portion 42d, and may have an opening. Accordingly, 
because the current collecting fuse portion 42e has a smaller 
cross-sectional area than a periphery region, in these embodi 
ments, the current is cut off due to melting when an excessive 
current ?ows. 

[0083] As shown in the embodiment in FIG. 4, ?rst and 
second safety members 70 and 80 are positioned between the 
electrode assemblies 10 and 20 and the case 26. The case 26 
according to these embodiments includes ?rst and second 
frontal sides 26b and 260 which extend toward the ?rst direc 
tion from the bottom 26a of the case 26 and face each other. 
The ?rst and second frontal sides 26b and 260 are the largest 
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planes of the case 26 according to these embodiments and 
may have a hexahedral shape, positioned in parallel with the 
?at planes 10a and 20a of the ?rst and second electrode 
assemblies 10 and 20. 
[0084] The ?rst safety member 70 may be positioned 
between the ?rst frontal side 26b and the electrode assemblies 
10 and 20, while the second safety member 80 may be posi 
tioned between the second frontal sides 26c and the electrode 
assemblies 10 and 20. 
[0085] The ?rst safety member 70, according to an embodi 
ment, includes a ?rst conductive plate 71 which is located 
between the ?rst frontal side 26b and the ?rst electrode 
assembly 10, a second conductive plate 72 which is located 
between the ?rst frontal side 26b and the second electrode 
assembly 20, and a safety fuse 73 connecting the ?rst and 
second conductive plates 71 and 72. 
[0086] The ?rst and second conductive plates 71 and 72 
may be integrally formed with the safety fuse 73 such that 
they are all positioned on the same plane. 
[0087] The ?rst and second conductive plates 71 and 72 
may be spaced apart in the ?rst direction, with the ?rst con 
ductive plate 71 located closer to the cap assembly 30 than the 
second conductive plate 72. 
[0088] The ?rst and second conductive plates 71 and 72 
may be made of a thin metal plate in a quadrangle shape, for 
example, a thin copper plate. 
[0089] The safety fuse 73 may be located at a correspond 
ing position between the ?rst and second electrode assem 
blies 10 and 20. The safety fuse 73, according to these 
embodiments, has a smaller cross-sectional area than a 
periphery region, and is thus melted when an excessive cur 
rent ?ows. Accordingly, the safety fuse 73 may prevent exces 
sive current such as to cause a short-circuit, etc. 

[0090] The respective lateral ends of the safety fuse 73 may 
have cut-outs 76, and the safety fuse 73 may be positioned at 
a center of the ?rst and second conductive plates 71 and 72 
along a width direction thereof, between the cut-outs 76. 
[0091] The ?rst conductive plate 71 may be parallel with 
the ?rst frontal side 26b and the ?at plane 10a of the ?rst 
electrode assembly 10, while the second conductive plate 72 
may be parallel with the ?rst frontal side 26b and the ?at plane 
20a of the second electrode assembly 20. 
[0092] A ?rst connection portion 71a may protrude from 
one lateral end of the ?rst conductive plate 71 connected to the 
negative electrode uncoated region 1111 of the ?rst electrode 
assembly 10, while a second connection portion 7211 may 
protrude from one lateral end of the second conductive plate 
72 connected to the negative electrode uncoated region 1111 of 
the second electrode assembly 20. The ?rst and second con 
nection portions 71a and 7211 may be spaced apart in the ?rst 
direction. 
[0093] The ?rst and second connection portions 71a and 
7211 may be directly bonded to the negative electrode 
uncoated region 11a, for example by welding, and may be 
electrically connected to the negative electrode uncoated 
region 1111 through the current collecting member 41. 
[0094] An insulating ?lm 74 is attached to the ?rst conduc 
tive plate 71, and an insulating ?lm 75 is equally attached to 
the second conductive plate 72, according to the embodi 
ments shown in FIGS. 3 and 4. The insulating ?lm 74 accord 
ing to these embodiments is located between the ?rst conduc 
tive plate 71 and the ?rst electrode assembly 10, while the 
insulating ?lm 75 is located between the second conductive 
plate 72 and the second electrode assembly 20. 



US 2015/0079431 A1 

[0095] In an embodiment, the second safety member 80 
includes a ?rst conductive plate 81 which is positioned 
between the second frontal sides 26c and the ?rst electrode 
assembly 10, a second conductive plate 82 which is posi 
tioned between the second frontal side 26c and the second 
electrode assembly 20, and a safety fuse 83 connecting the 
?rst and second conductive plates 81 and 82. 

[0096] The ?rst and second conductive plates 81 and 82 
may be integrally formed with the safety fuse 83 such that 
they are all positioned on the same plane. The ?rst and second 
conductive plates 81 and 82 may be spaced apart in the ?rst 
direction, and the ?rst conductive plate 81 may be located 
closer to the cap assembly 30 than the second conductive 
plate 82. 
[0097] The ?rst and second conductive plates 81 and 82 
may be made of a thin metal plate in a quadrangle shape, for 
example, a thin aluminum plate. 
[0098] The safety fuse 83 may be located at a correspond 
ing position between the ?rst and second electrode assem 
blies 10 and 20. The safety fuse 83, according to these 
embodiments, has a smaller cross-sectional area than a 
periphery region, and may thus melt when an excessive cur 
rent ?ows. Accordingly, the safety fuse 83, according to these 
embodiments, may prevent excessive current such as to cause 
a short-circuit, etc. 

[0099] The respective lateral ends of the safety fuse 83 may 
have cut-outs 86 at respective lateral ends of the safety fuse 
83, and the safety fuse 83 may be located at the center of the 
?rst and second conductive plates 81 and 82 in a width direc 
tion thereof. 

[0100] The ?rst conductive plate 81 may be parallel with 
the second frontal side 26c and the ?at plane 10a of the ?rst 
electrode assembly 10, while the second conductive plate 82 
may be parallel with the second frontal side 26c and the ?at 
plane 20a of the second electrode assembly 20. 
[0101] A ?rst connection portion 81a may protrude from 
one lateral end of the ?rst conductive plate 81 connected to the 
negative electrode uncoated region 1111, while a second con 
nection portion 8211 may protrude from one lateral end of the 
second conductive plate 82 connected to the negative elec 
trode uncoated region 11a. In these embodiments, the ?rst 
and second connection portions 81a and 8211 may be spaced 
apart in the ?rst direction. The ?rst and second connection 
portions 81a and 8211 according to these embodiments may be 
directly bonded to the negative electrode uncoated region 
1111, for example by welding, and may be electrically con 
nected to the negative electrode uncoated region 1111 through 
the current collecting member 41. 

[0102] An insulating ?lm 84 may be attached to the ?rst 
conductive plate 81, and an insulating ?lm 85 may also be 
attached to the second conductive plate 82. The insulating 
?lm 84 may be located between the ?rst conductive plate 81 
and the ?rst electrode assembly 10, while the insulating ?lm 
85 may be located between the second conductive plate 82 
and the second electrode assembly 20. 

[0103] As described above, according to the current 
embodiments, a plurality of the electrode assemblies 10 and 
20 may be in parallel with each other while spaced apart in a 
height direction of the case 26. When a foreign conductive 
material, such as a nail or similar tool, gadget, or appliance, 
may enter into the case 26, the foreign conductive material 
according to embodiments of the present invention only pen 
etrates one of the electrode assemblies 10 or 20. 
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[0104] According to the embodiments of the present inven 
tion, when the foreign conductive material penetrates one of 
the safety members 70 or 80, a short circuit may be triggered 
by the case 26iwhich is positively chargediand the safety 
member 70 or 80iwhich is negatively charged, and when the 
short circuit occurs, a short-circuit current may be prevented 
from ?owing to the other electrode assemblies 10 or 20 
through the safety members 70 or 80 due to melting of the 
safety fuse 73 or 83. 

[0105] In addition, because the current collecting fuse por 
tion 41e or 42e is located between the ?rst electrode assembly 
10 and the second electrode assembly 20, according to 
embodiments of the present invention, current ?owing to 
other electrode assemblies 10 and 20 may be cut off due to 
melting of the current collecting fuse portion 41e or 42e when 
the short-circuit current ?ows. As a rechargeable battery hav 
ing a plurality of electrode assemblies stores a large amount 
of current, ignition or explosion risk increases due to high 
current when a short-circuit occurs. However, according to 
embodiments of the present invention, if the electrode assem 
blies 10 and 20 are stacked in a height direction of the case 26, 
the foreign conductive material only penetrates half the elec 
trode assemblies 10 and 20, and, thus, a short-circuit current 
is prevented from ?owing to the remaining electrode assem 
blies 10 and 20. According to these embodiments, the amount 
of short-circuit current may be reduced to half. 

[0106] In addition, because the current collecting fuse por 
tion 41e or 42e is positioned between the ?rst and second 
electrode assemblies 10 and 20 in these embodiments, current 
is cut off by melting of the current collecting fuse portion 41e 
or 42e when a short-circuit is induced by the increased inter 
nal pres sure of the rechargeable battery 101 or when an exter 
nal short-circuit happens. In this embodiment, the part 
attached to the second electrode assembly 20 drops down. 
Accordingly, even if the current collecting fuse portion is 
melted, an arc is prevented from being generated at the 
welded part as a distance between melted parts is increased. 
This effect is equally applied to the safety fuse 73 or 83 
according to embodiments of the present invention. 

[0107] FIG. 5 is an exploded perspective view of a safety 
member according to a second embodiment. 

[0108] Because the rechargeable battery 101 according to 
the current embodiment has the same structure as the 

rechargeable battery 101 according to the ?rst embodiment, 
except for a safety member 90, a repeated description of the 
same structure has been omitted. In addition, since the second 
safety member 80 has the same structure as the ?rst safety 
member 90, a description of the second safety member 80 is 
replaced with that of the ?rst safety member 90. 

[0109] The ?rst safety member 90 according to this 
embodiment includes a ?rst conductive plate 91 between the 
?rst frontal sides 26b and the ?rst electrode assembly 10, a 
second conductive plate 92 between the ?rst frontal side 26b 
and the second electrode assembly 20, and a safety fuse 93 
connecting the ?rst and second conductive plates 91 and 92. 

[0110] The ?rst and second conductive plates 91 and 92 
may be integrally formed with the safety fuse 93 such that 
they are all positioned on the same plane. The ?rst and second 
conductive plates 91 and 92 may be spaced apart in the ?rst 
direction, and the ?rst conductive plate 91 may be positioned 
closer to the cap assembly 30 than the second conductive 
plate 92. 
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[0111] The ?rst and second conductive plates 91 and 92 
may be made of a thin metal plate having a quadrangle shape, 
for example a thin copper plate. 
[0112] The safety fuse 93 may be located at a correspond 
ing position between the ?rst and second electrode assem 
blies 10 and 20. The safety fuse 93 according to these embodi 
ments has a smaller cross-sectional area than a periphery 
region, and, thus, melts when an excessive current ?ows. 
Accordingly, the safety fuse 93 may prevent excessive current 
to cause a short-circuit, etc. The safety fuse 93 according to 
this embodiment is located at respective lateral ends of a fuse 
opening 96, and the fuse opening 96 is located between the 
?rst and second conductive plates 91 and 92. 
[0113] A ?rst connection portion 91a may protrude from 
one lateral end of the ?rst conductive plate 91 connected to the 
negative electrode uncoated region 1111, while a second con 
nection portion 9211 may protrude from one lateral end of the 
second conductive plate 92 connected to the negative elec 
trode uncoated region 11a. 
[0114] According to these embodiments, an insulating ?lm 
94 is attached to the ?rst and second conductive plates 91 and 
92. An insulating ?lm 95 may also be attached to the safety 
fuse 93, covering the safety fuse 93. Further, a connecting 
opening 97 may be de?ned in the insulating ?lm 95 at a 
position corresponding to the fuse opening 96. 
[0115] FIG. 6 is an exploded perspective view of a current 
collecting member, an electrode assembly, and a safety mem 
ber of the rechargeable battery according to a third embodi 
ment. 

[0116] Because the rechargeable battery 101 according to 
the current embodiment has the same structure as the 

rechargeable battery 101 according to the ?rst embodiment, 
except for an arrangement of electrode assemblies 10 and 20 
and a structure of a safety member 140 or 150, a repeated 
description of the same structure has been omitted. 
[0117] The rechargeable battery 101 according to the cur 
rent embodiment includes electrode assemblies 10 and 20, 
current collecting members 121 and 132, and ?rst and second 
safety members 140 and 150. 
[0118] The ?rst and second electrode assemblies 10 and 20 
may be stacked in the ?rst direction (Z-axis direction) of the 
case 26. According to the embodiment of FIG. 6, the ?rst 
electrode assembly 10 is located closer to the cap assembly 30 
than the second electrode assembly 20, and the ?rst and 
second electrode assemblies 10 and 20 are spaced apart from 
each other in a ?rst direction. 
[0119] The ?rst and second electrode assemblies 10 and 20 
according to this embodiment are not multi-layered in a thick 
ness direction (y-axis direction in FIG. 6) of the case 26, and 
the rechargeable battery having only one ?rst electrode 
assembly 10 and one second electrode assembly 20. 
[0120] The current collecting member 121 according to this 
embodiment includes a terminal connecting portion 12111 
which is bonded to the connecting terminal 25, and a current 
collecting piece which extends downward from the terminal 
connecting portion 121a. 
[0121] The terminal connecting portion 121a may have a 
quadrangle plate shape, and may be ?xed to a lower part of the 
connecting terminal 25, for example by welding. A side plate 
121!) bent in a downward direction toward the bottom 26a of 
the case 26 may be located at one side of the terminal con 
necting portion 12111. The current collecting piece may be 
bent toward the electrode assemblies 10 and 20 from one 
lateral end of the side plate 12119. 
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[0122] The current collecting piece according to an 
embodiment includes a ?rst adhesion portion 1210 which is 
bonded to the negative electrode uncoated regions 11a of the 
?rst electrode assembly 10, and a second adhesion portion 
121d which is bonded to the negative electrode uncoated 
regions 11a of the second electrode assembly 20. The ?rst and 
second adhesion portions 1210 and 121d may be spaced apart 
in the ?rst direction, and a current collecting fuse portion 
1210 may be located between the ?rst and second adhesion 
portions 1210 and 121d. The current collecting fuse portion 
1210 may have an opening. Accordingly, because the current 
collecting fuse portion 1210 according to these embodiments 
has a smaller cross-sectional area than a periphery region, the 
current is cut off due to melting when an excessive current 
?ows. 

[0123] The current collecting member 132 may include a 
terminal connecting portion 13211 which is bonded to the 
connecting terminal 27, and a current collecting piece which 
extends downwards from the terminal connecting portion 
132a. 

[0124] The terminal connecting portion 132a may be a 
quadrangle plate shape, and may be ?xed to a lower part of the 
connecting terminal 27, for example by welding. A side plate 
132!) according to an embodiment is bent in a downward 
direction toward the bottom 26a of the case 26 at one side of 
the terminal connecting portion 132a. 
[0125] The current collecting piece may be bent toward the 
electrode assemblies 10 and 20 from one lateral end of the 
side plate 13219. The current collecting piece according to 
these embodiments includes a ?rst adhesion portion 1320 
which is bonded to the positive electrode uncoated regions 
12a of the ?rst electrode assembly 10, and a second adhesion 
portion 132d which is bonded to the positive electrode 
uncoated regions 12a of the second electrode assembly 20. 
The ?rst and second adhesion portions 1320 and 132d may be 
spaced apart in the ?rst direction, and a current collecting fuse 
portion 1320 may be positioned between the ?rst and second 
adhesion portions 1320 and 132d. The current collecting fuse 
portion 1320 may have an opening. Accordingly, because the 
current collecting fuse portion 1320 according to these 
embodiments has a smaller cross-sectional area than a periph 
ery region, the current may be cut off due to melting when an 
excessive current ?ows. 

[0126] The ?rst safety member 140 may include a ?rst 
conductive plate 141 between the ?rst frontal sides 26b and 
the ?rst electrode assembly 10, a second conductive plate 142 
between the ?rst frontal side 26b and the second electrode 
assembly 20, and a safety fuse 143 connecting the ?rst and 
second conductive plates 141 and 142. 

[0127] The ?rst and second conductive plates 141 and 142 
may be integrally formed with the safety fuse 143 such that 
they are all positioned on the same plane. The ?rst and second 
conductive plates 141 and 142 may be spaced apart in the ?rst 
direction, with the ?rst conductive plate 141 located closer to 
the cap assembly 30 than the second conductive plate 142. 
The ?rst and second conductive plates 141 and 142 may be 
made of a thin metal plate having a quadrangle shape, for 
example a thin copper plate. 

[0128] The safety fuse 143 according to these embodiments 
is located at a corresponding position between the ?rst and 
second electrode assemblies 10 and 20. The safety fuse 143 
may have a smaller cross-sectional area than the periphery 
region, and may melt when an excessive current ?ows. 
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Accordingly, the safety fuse 143 may prevent excessive cur 
rent such as to cause a short-circuit current, etc. 

[0129] A ?rst connection portion 141a according to an 
embodiment protrudes from one lateral end of the ?rst con 
ductive plate 141 connected to the negative electrode 
uncoated region 1111, while a second connection portion 142a 
protrudes from one lateral end of the second conductive plate 
142 connected to the negative electrode uncoated region 11a. 
Insulating ?lms 144 and 145 may be respectively connected 
to the ?rst and second conductive plates 141 and 142. 
[0130] The second safety member 150 according to these 
embodiments includes a ?rst conductive plate 151 between 
the second frontal sides 26c and the ?rst electrode assembly 
10, a second conductive plate 152 between the second frontal 
side 26c and the second electrode assembly 20, and a safety 
fuse 153 connecting the ?rst and second conductive plates 
151 and 152. 
[0131] The ?rst and second conductive plates 151 and 152 
are integrally formed with the safety fuse 153 such that they 
are all disposed on the same plane. 
[0132] The ?rst and second conductive plates 151 and 152 
according to an embodiment are spaced apart in the ?rst 
direction, with the ?rst conductive plate 151 positioned closer 
to the cap assembly 30 than the second conductive plate 152. 
[0133] The ?rst and second conductive plates 151 and 152 
may be made of a thin metal plate having a quadrangle shape, 
for example a thin copper plate. 
[0134] The safety fuse 153 may be located at a correspond 
ing position between the ?rst and second electrode assem 
blies 10 and 20. The safety fuse 153 according to these 
embodiments has a smaller cross-sectional area than a periph 
ery region, and is, thus, melted when an excessive current 
?ows. Accordingly, the safety fuse 153 may prevent excessive 
current such as to cause a short-circuit current, etc. 
[0135] A ?rst connection portion 151a according to an 
embodiment protrudes from one lateral end of the ?rst con 
ductive plate 151 connected to the negative electrode 
uncoated region 1111, while a second connection portion 152a 
protrudes from one lateral end of the second conductive plate 
152 connected to the negative electrode uncoated region 11a. 
Insulating ?lms 154 and 155 may be respectively connected 
to the ?rst and second conductive plates 151 and 152, accord 
ing to an embodiment. 
[0136] It is to be understood that the invention is not limited 
to the disclosed embodiments, but, is intended to cover vari 
ous modi?cations and equivalent arrangements included 
within the spirit and scope of the invention and disclosure, 
taken in its entirety. 

Description of Reference Numerals 

101: rechargeable battery 
10: ?rst electrode assembly 
20: second electrode assembly 
11 : negative electrode 
12: positive electrode 

: separator 
11a: negative electrode uncoated region 
12a. positive electrode uncoated region 
10a, 20a: ?at plane 
21: ?rst terminal 
22: second terminal 
23, 24: outer terminal 
25, 27: connecting terminal 
26: case 

30: cap assembly 
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-continued 

Description of Reference Numerals 

26a: bottom ofthe case 
26b, 260: ?rst and second frontal sides 
31: cap plate 
32: electrolyte injection opening 
37: short—circuitopening 
38: sealing cap 
39: vent 
39a: notch 
41, 42, 121, 132: current collecting member 
41a, 42a, 121a, 132a: terminal connecting portion 
41b, 42b, 121b, 132b: side plate 
410, 420, 1210, 1320: ?rst adhesion portion 
41d, 42d, 121d, 132d: second adhesion portion 
41c, 42c, 121e, 132e: current collecting fuse portion 
43, 45: lower insulating member 
53: short—circuit tab 
54: upper insulating member 
55, 65: gasket 
56: protecting cover 
57: short—circuit member 
62: connecting plate 
70, 90, 140: ?rst safety member 
71, 81, 91, 141, 151: ?rst conductive plate 
71a, 81a, 91a, 141a, 151a: ?rst connection portion 
72, 82, 92, 142, 152: second conductive plate 
72a, 82a, 92a, 142a, 152a: second connection portion 
73, 83, 93, 143, 153: safety fuse 
74, 75, 84, 85, 94, 95, 144, 145, 154, 155: insulating ?lm 
76, 86: cut—out 
80, 150: second safety member 
96: fuse opening 
97: connecting opening 

What is claimed is: 
1. A rechargeable battery comprising: 
a plurality of electrode assemblies comprising a ?rst elec 

trode assembly and a second electrode assembly; 
a case housing the plurality of electrode assemblies; 
a cap assembly coupled to the case; and 
a ?rst safety member comprising a ?rst conductive plate 

between the ?rst electrode assembly and the case, a 
second conductive plate between the second electrode 
assembly and the case, and a safety fuse between the ?rst 
conductive plate and the second conductive plate and 
coupling the ?rst and second conductive plates together. 

2. The rechargeable battery of claim 1, wherein the case 
comprises a bottom opposite to the cap assembly, and the ?rst 
and second electrode assemblies are spaced apart in a ?rst 
direction extending toward the cap assembly from the bot 
tom. 

3. The rechargeable battery of claim 2, wherein the ?rst and 
second electrode assemblies are stacked in the ?rst direction. 

4. The rechargeable battery of claim 2, 
wherein the case further comprises a ?rst frontal side 

extending in the ?rst direction from the bottom and a 
second frontal side facing the ?rst frontal side, and 

wherein the ?rst conductive plate is between the ?rst fron 
tal side and the ?rst electrode assembly, and the second 
conductive plate is between the ?rst frontal side and the 
second electrode assembly. 

5. The rechargeable battery of claim 4, wherein the ?rst 
conductive plate comprises a ?rst connection portion coupled 
to the positive electrode of the ?rst electrode assembly, and 
the second conductive plate comprises a second connection 
portion coupled to the positive electrode of the second elec 
trode assembly. 
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6. The rechargeable battery of claim 5, wherein the ?rst and 
second connection portions are spaced apart in the ?rst direc 
tion. 

7. The rechargeable battery of claim 4, wherein the 
rechargeable battery further comprises a second safety mem 
ber between the second frontal side and the plurality of elec 
trode assemblies. 

8. The rechargeable battery of claim 7, wherein the second 
safety member comprises a ?rst conductive plate between the 
second frontal side and the ?rst electrode assembly, a second 
conductive plate between the second frontal side and the 
second electrode assembly, and a safety fuse between the ?rst 
conductive plate and the second conductive plate and cou 
pling the ?rst and second conductive plates together. 

9. The rechargeable battery of claim 2 further comprising a 
current collecting member coupled to the positive electrodes 
of the plurality of electrode assemblies, the current collecting 
member comprising a current collecting fuse portion having a 
smaller cross-sectional area than a periphery region. 

10. The rechargeable battery of claim 9, 
wherein the current collecting member further comprises a 

?rst adhesion portion coupled to the ?rst electrode 
assembly, and a second adhesion portion coupled to the 
second electrode assembly, and 

wherein the current collecting fuse portion is between the 
?rst and second adhesion portions. 

11. The rechargeable battery of claim 9, wherein the ?rst 
and second conductive plates further comprise an insulating 
?lm. 

12. The rechargeable battery of claim 11, wherein the insu 
lating ?lm is coupled to the safety fuse. 

13. The rechargeable battery of claim 2, wherein the ?rst 
conductive plate, the second conductive plate, and the safety 
fuse are on a same plane. 
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14. The rechargeable battery of claim 2, wherein the safety 
fuse has a smaller cross-sectional area than a periphery 
region, and a wherein the ?rst safety member further com 
prises cut-outs at each respective end of the safety fuse 
between the ?rst and second conductive plates. 

15. The rechargeable battery of claim 14, wherein the 
safety fuse is coupled to respective lateral ends of the cut-outs 
of the ?rst safety member. 

16. The rechargeable battery of claim 2, wherein the plu 
rality of electrode assemblies comprises a plurality of the ?rst 
electrode assemblies multi-layered in a direction perpendicu 
lar to the ?rst direction. 

17. The rechargeable battery of claim 2, wherein: 
each of the ?rst and second electrode assemblies are gen 

erally ?at; 
each of the ?rst and second electrode assemblies comprises 

a positive electrode uncoated region at one lateral end 
and a negative electrode uncoated region at the other 
lateral end; 

the ?rst electrode assembly further comprises a ?rst ?at 
plane coupling the negative electrode uncoated region to 
the positive electrode uncoated region, and wherein the 
?rst conductive plate of the ?rst safety member faces the 
?rst ?at plane; and 

the second electrode assembly further comprises a second 
?at plane coupling the negative electrode uncoated 
region to the positive electrode uncoated region, and 
wherein the second conductive plate of the ?rst safety 
member faces the second ?at plane. 

18. The rechargeable battery of claim 1, wherein the ?rst 
electrode assembly is closer to the cap plate than the second 
electrode assembly. 
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