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A secondary battery is provided, including an electrode 
assembly, a case accommodating the electrode assembly, a 
cap assembly, and an electrode terminal portion. The cap 
assembly includes a cap plate covering the case, an inversion 
plate formed in the cap plate, and an insulation plate having a 
first side connected to the inversion plate and a second side 
positioned on the cap plate. The inversion plate is configured 
to be inverted when the internal pressure of the case is greater 
than or equal to a critical level. The electrode terminal portion 
includes a fastening part electrically connected to the elec 
trode assembly and a short-circuit member electrically con 
nected to the fastening part. The short-circuit member is 
configured to make contact with a top portion of the insulation 
plate when an elastic force is applied on the short-circuit 
member toward the cap plate. 
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FIG. 3 
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SECONDARY BATTERY 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001 Korean Patent Application No. 10-2013-0070352, 
filed on Jun. 19, 2013, in the Korean Intellectual Property 
Office, and entitled: “Secondary Battery, is incorporated by 
reference herein in its entirety. 

BACKGROUND 

0002 1. Field 
0003 Embodiments relate to a secondary battery. 
0004 2. Description of the Related Art 
0005. Unlike a primary battery which cannot be 
recharged, a secondary battery can be repeatedly charged and 
discharged. Low capacity batteries that use single battery 
cells are used as power sources for various portable Small 
sized electronic devices, e.g., cellular phones, camcorders, 
and so forth. High power batteries that use tens of battery cells 
connected to each other in a battery pack are used as power 
Sources for larger systems, e.g., electric Scooters, hybrid 
vehicles, electric vehicles, and so forth. 
0006. A secondary battery may be classified into different 
types, e.g., cylindrical batteries, prismatic batteries, and so 
forth. A secondary battery is generally configured by accom 
modating an electrode assembly having a positive plate and a 
negative plate and a separator as an insulator interposed ther 
ebetween in a case with an electrolyte and installing a cap 
plate in the case. A positive terminal and a negative terminal 
are connected to the electrode assembly and are exposed and 
protruded outwardly through the cap plate. 

SUMMARY 

0007. One or more embodiments are directed to providing 
a secondary battery including an electrode assembly, a case 
accommodating the electrode assembly, a cap assembly 
including a cap plate covering the case, an inversion plate 
formed in the cap plate and inverted when the internal pres 
Sure of the case is greater than or equal to a critical level, and 
an insulation plate having one side connected to the inversion 
plate and the other side positioned on the cap plate, and an 
electrode terminal portion including a fastening part electri 
cally connected to the electrode assembly and a short-circuit 
member electrically connected to the fastening part and mak 
ing contact with a top portion of the insulation plate with an 
elastic force applied toward the cap plate. 
0008. The electrode terminal portion may further include a 
current collector electrically connected to the electrode 
assembly, and a fastening terminal electrically connected to 
the current collector and the fastening part. 
0009. The current collector may have a fuse region having 
a sectional area Smaller than the other area of the current 
collector. 
0010. The cap plate may include a fixing hole in which the 
inversion plate is installed, the inversion plate including a 
concave portion configured to be invertible and an edge por 
tion fixed to the fixing hole, and a notch is formed at a 
boundary portion of the concave portion and the edgeportion. 
0011. The notch may be formed on the inversion plate. 
0012. The insulation plate may be disposed to be parallel 
to the cap plate. 
0013. One side of the insulation plate may be connected to 
a central portion of the inversion plate. 
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0014. The cap assembly may further include a spacer con 
necting the central portion of the inversion plate and the one 
side of the insulation plate. 
0015 The spacer may have a predetermined height so as to 
allow the insulation plate and the cap plate to be parallel to 
each other. 

0016. During an inverting operation, the inversion plate 
may be inverted in a direction away from the electrode assem 
bly, and the insulation plate may be shifted in a horizontal 
direction with respect to the cap plate, so that the short-circuit 
member electrically contacts the cap plate. 
0017. A height of the inversion plate after being inverted 
may be greater than a height of the inversion plate before 
being inverted. 
0018. The fastening part and the short-circuit member are 
integrally formed. 
0019. The short-circuit member may have a thickness 
greater than that of the inversion plate. 
0020. The short-circuit member may include one or more 

first bent portions bent in a first direction and one or more 
second bent portions bent in a second direction opposite to the 
first direction between the first bent portions. 
0021. The first direction may be a direction away from the 
cap plate and the second direction may be a direction 
approaching to the cap plate. 
0022. The secondary battery may further include an insu 
lation member disposed between the electrode terminal por 
tion and the top portion of the cap plate and insulating the 
electrode terminal portion from the cap plate. 
0023. One side of the short-circuit member may be elec 
trically connected to the fastening part, an engagement 
groove may be formed at the other side of the short-circuit 
member, and an engagement protrusion may be formed at a 
portion of the insulation member corresponding to the 
engagement groove. 
0024. The engagement protrusion may be inserted into the 
engagement groove to apply a predetermined pressure to the 
short-circuit member in a direction approaching to the cap 
plate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0025 Features will become apparent to those of skill in the 
art by describing in detail exemplary embodiments with ref 
erence to the attached drawings in which: 
0026 FIG. 1 illustrates a perspective view of a secondary 
battery according to an embodiment; 
0027 FIG. 2 illustrates a sectional view of the secondary 
battery taken along the line I-I" of FIG. 1; 
0028 FIG.3 illustrates a perspective view of a first current 
collector having a fuse region according to an embodiment; 
0029 FIG. 4 illustrates a perspective view of a second 
current collector having a fuse region according to an 
embodiment; 
0030 FIG. 5 illustrates a perspective sectional view of a 
portion 'A' of FIG. 2: 
0031 FIG. 6 illustrates a sectional view of the portion A 
of FIG. 2; and 
0032 FIG. 7 illustrates operations of an inversion plate, an 
insulation plate, and a short-circuit member according to an 
embodiment. 
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DETAILED DESCRIPTION 

0033 Example embodiments will now be described more 
fully hereinafter with reference to the accompanying draw 
ings; however, they may be embodied in different forms and 
should not be construed as limited to the embodiments set 
forth herein. Rather, these embodiments are provided so that 
this disclosure will be thorough and complete, and will fully 
convey exemplary implementations to those skilled in the art. 
Like reference numerals refer to like elements throughout. 
0034 FIG. 1 illustrates a perspective view of a secondary 
battery 100 according to an embodiment. FIG. 2 illustrates a 
sectional view of the secondary battery 100 taken along the 
line I-I" of FIG. 1. FIG. 3 illustrates a perspective view of a 
first current collector 147 having a fuse region according to an 
embodiment. FIG. 4 illustrates a perspective view of a second 
current collector 153 having a fuse region according to an 
embodiment. FIG.5 illustrates a perspective sectional view of 
a portion A of FIG. 2. FIG. 6 illustrates a sectional view of 
the portion A of FIG. 2. Below, examples of materials to be 
used will be described, but embodiments are not limited to 
example materials listed herein. 
0035) Referring to FIGS. 1 to 4, the secondary battery 100 
includes an electrode assembly 110, a case 120, a cap assem 
bly 130, and electrode terminal portions 140 and 150. 
0036. The electrode assembly 110 may be formed by 
winding or laminating a stacked structure having a first elec 
trode plate 111, a separator 113 and a second electrode plate 
112, which are formed of a thin plate or layer. The first 
electrode plate 111 may function as a negative electrode and 
the second electrode plate 112 may function as a negative 
electrode, or vice versa. 
0037. The first electrode plate 111 may be formed by 
applying a first electrode active material, e.g., graphite or 
carbon, on a first electrode collector formed of metal foil, e.g., 
nickel or copper foil. The first electrode plate 111 may include 
a first electrode uncoated portion 111a on which the first 
electrode active material is not applied. The first electrode 
uncoated portion 111a may function as a passage for current 
flowing between the first electrode plate 111 and the outside 
of the first electrode plate 111. 
0038. The second electrode plate 112 may be formed by 
applying a second electrode active material, e.g., a transition 
metal, on a second electrode collector plate formed of a metal 
foil, e.g., aluminum foil. The second electrode plate 112 may 
include a second electrode uncoated portion 112a on which 
the second electrode active material is not applied. The sec 
ond electrode uncoated portion 112a may function as a pas 
sage for current flowing between the second electrode plate 
112 and the outside of the second electrode plate 112. 
0039. In other implementations, the relative polarities of 
the first and second electrode plates 111 and 112 may differ 
from what is described above. 

0040. The separator 113 may be disposed between the first 
electrode plate 111 and the second electrode plate 112 to 
prevent electrical short circuits and allow the movement of 
lithium ions. The separator 113 may beformed of, e.g., poly 
ethylene, polypropylene, or a composite film of polypropy 
lene and polyethylene. 
0041. The electrode assembly 110 and electrolyte are 
accommodated within the case 140. The electrolyte may 
include an organic solvent, e.g., ethylene carbonate (EC), 
propylene carbonate (PC), diethyl carbonate (DEC), ethyl 
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methyl carbonate (EMC), or dimethyl carbonate (DMC), and 
a lithium salt such as LiPF6 or LiBF4. The electrolyte may be 
a liquid, a Solid, or a gel. 
0042. A first electrode terminal portion 140 and a second 
electrode terminal portion 150 electrically connected to the 
first electrode plate 111 and the second electrode plate 112, 
respectively, are coupled to both ends of the electrode assem 
bly 110. 
0043. The case 120 may be formed of a conductive metal, 
e.g., aluminum, an aluminum alloy, or a nickel plated Steel, 
and may have an approximately hexahedron shape provided 
with an opening through which the electrode assembly 11, the 
first electrode terminal portion 140, and the second electrode 
terminal portion 150 are inserted and placed. Since the case 
120 and the cap assembly 130 are illustrated in an assembled 
state in FIG. 2, the opening of the case 120 is not shown. It is 
to be understood that the opening corresponds to a Substan 
tially opened portion of the edge of the cap assembly 130. The 
inner surface of the case 120 may be treated to be insulated 
from the electrode assembly 110, the cap assembly 130, the 
first and second electrode terminal portions 140 and 150, and 
the cap assembly 130. 
0044) The cap assembly 130 may include a cap plate 131, 
an inversion plate 132, a spacer 133, and an insulation plate 
134. In addition, the cap assembly 130 may further include a 
seal gasket 135, a lower insulation member 136, a plug 138, 
and a safety vent 139. 
0045. The cap plate 131 closes the opening of the case 120. 
The cap plate 131 may be formed of the same material as that 
of the case 120. The cap plate 131 may have a terminal groove 
131a, a terminal hole 131b, a fixing hole 131c, an electrolyte 
injection hole 138a, and a vent hole 139b. The terminal 
groove 131a is a space in which the upper structure of the first 
electrode terminal portion 140 is placed and fixed and may 
have a predetermined depth and width. The width of the 
terminal groove 131a is formed to have substantially the same 
width as that of the upper insulation member 137. The termi 
nal hole 131b is formed in a bottom surface of the terminal 
groove 131a, and a first fastening terminal 146 to be described 
later and the seal gasket 135 may inserted into and passes 
through the terminal hole 131b. The fixing hole 131b is 
formed in a bottom surface of the terminal groove 131a and 
the inversion plate 132 may be installed therein. In addition, 
a groove 131d may beformed along the upper periphery of the 
fixing hole 131c. The groove 131d may have a diameter 
greater than that of the fixing hole 131c. The edge portion 
132b of the inversion plate 132 to be described later may be 
placed in the groove 131d and may be fixed to the cap plate 
131, e.g., by welding. 
0046. The inversion plate 132 may be installed in the fix 
ing hole 131c. The inversion plate 132 may include a central 
region having a concave portion 132a that is downwardly 
concave, i.e., that protrudes from the cap plate 131 towards 
the electrode assembly 110, and a peripheral region that 
includes an edge portion 132b Surrounding the concave por 
tion 132a and connected to the fixing hole 131c, e.g., is 
supported by the groove 131d. The concave portion 132a may 
be shaped as a bowl that is convex toward the electrode 
assembly 110 and has a predetermined thickness d. The con 
cave portion 132a is configured to be inverted when the 
internal pressure of the case 120 increases to reach a prede 
termined level or greater. The inverted direction of the con 
cave portion 132a is the direction away from the electrode 
assembly 110, and the central portion of the concave portion 
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132a is upwardly shifted, e.g., will now appear convex to the 
cap plate 131 and concave to the electrode assembly 100. The 
edge portion 132b may be placed in the groove 131d formed 
along the periphery of the fixing hole 131c and may be fixed 
to the cap plate 131, e.g., by welding. 
0047. In addition, the inversion plate 132 seals the fixing 
hole 131c. A notch 132c may beformed at a boundary portion 
of the concave portion 132a and the edge portion 132b. In 
addition, the notch 132C may beformed on the inversion plate 
132. When the concave portion 132a is inverted, the notch 
132c allows the central portion of the concave portion 132a to 
be shifted vertically, i.e., way from the electrode assembly 
110. The inversion plate 132 may be made of the same mate 
rial as the cap plate 131, but is not limited thereto. 
0048. The spacer 133 may be configured to connect the 
central region of the inversion plate 132, i.e., a center of the 
concave portion 132a, and a first side of the insulation plate 
134. In addition, the spacer 133 may be formed to have a 
predetermined heighth to allow the insulation plate 134 to be 
disposed in parallel with the cap plate 131. 
0049. The insulation plate 134 is disposed in parallel with 
the cap plate 131 So as to horizontally move on a top Surface 
of the cap plate 131. To this end, the first side of the insulation 
plate 134 is connected to the central portion of the inversion 
plate 132 through the spacer 133, and a second side of the 
insulation plate 134 extends in parallel with the cap plate 131 
so as to be positioned between a short-circuit member 143 and 
the cap plate 131. The second side of the insulation plate 134 
may be fixed between the short-circuit member 143 and the 
cap plate 131 by an elastic force F exerted by the short-circuit 
member 143. As shown in FIG. 6, the elastic force F of the 
short-circuit member 143 is applied toward the cap plate 131, 
which will be described in more detail below. 
0050. The spacer 133 and the insulation plate 134 may be 
integrally formed and may be made of polypropylene (PP). 
The spacer 133 and the insulation plate 134 may beformed by 
double injection molding with the inversion plate 132, but are 
not limited thereto. 
0051. The seal gasket 135 may be formed of an insulating 
material and may be disposed between the first fastening 
terminal 146, to be described below, and the cap plate 131 to 
seal the space between the first fastening terminal 146 and the 
cap plate 131. In addition, as shown in FIG. 6, the seal gasket 
135 may extend up to an inner part of the upper insulation 
member 137. The seal gasket 135 may prevent the introduc 
tion of moisture into the secondary battery 100 or the leakage 
of the electrolyte from the secondary battery 100. 
0052. The lower insulation member 136, formed between 
each of a first current collector 147 and a second current 
collector 153, to be described below, and the cap plate 131, 
may prevent unnecessary electrical short circuits from occur 
ring. In other words, the lower insulation member 136 pre 
vents occurrence of a short circuit between the first current 
collector 147 and the cap plate 131, and prevents occurrence 
of a short circuit between the second current collector 153 and 
the cap plate 131. Since the lower insulation member 136 is 
formed between the first current collector 147 and the cap 
plate 131 and between the second current collector 153 and 
the cap plate 131, unnecessary electrical short circuits 
between each of the first current collector 147 and the second 
current collector 153 and the cap plate 131 can be prevented. 
0053. The upper insulation member 137 may have an 
approximately rectangular parallelepiped having an opened 
top end and may be fixedly placed in the terminal groove 131a 
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of the cap plate 131. A first hole 137a formed at a position 
corresponding to the terminal hole 131c of the cap plate 131 
and a second hole 137b formed at a position corresponding to 
the short-circuit member 143 may be provided in the bottom 
surface, i.e., a surface closest to the electrode assembly 100, 
of the upper insulation member 137. A portion of the short 
circuit member 143 may pass through the second hole 137b of 
the upper insulation member 137. The upper insulation mem 
ber 137 may be disposed between the cap plate 131 and a 
terminal plate 145, and may electrically insulate the terminal 
plate 145 from the cap plate 131. In addition, an engagement 
protrusion 137c may be formed at a portion of a wall of the 
upper insulation member 137. The engagement protrusion 
137c maintains the elastic force F exerted by the short-circuit 
member 143, which will later be described below with regard 
to an engagement groove 143c of the short-circuit member 
143. 

0054 The plug 138 may close the electrolyte injection 
hole 138a of the cap plate 131. 
0055. The safety vent 139 may be installed in the venthole 
139b of the cap plate 131 and may have a notch 139a config 
ured to be opened at a set pressure. 
0056. The electrode terminal portions 140 and 150 may 
include a first electrode terminal portion 140 and a second 
electrode terminal portion 150. 
0057 The first electrode terminal portion 140 may be 
formed of a metal or an equivalent thereof and may be elec 
trically connected to the first electrode plate 111. The first 
electrode terminal portion 140 may beformed of, e.g., copper, 
a copper alloy or an equivalent thereof. The first electrode 
terminal portion 140 may include the terminal plate 145, the 
first fastening terminal 146, and the first current collector 147. 
0058. The first fastening terminal 146, passing through the 
cap plate 131, may protrude upwardly by a predetermined 
length, and may be electrically connected to the first current 
collector 147 at a lower side of the cap plate 131. The first 
fastening terminal 146 may be formed of any suitable mate 
rial, e.g., copper, a copper alloy, or an equivalent thereof. The 
first fastening terminal 146 may include a first body part 
146a, a first flange part 146b, and a first fixing part 146c. 
0059. The first body part 146a may be divided into an 
upper pillar protruding to an upper portion of the cap plate 
131 and a lower pillar connected to a lower portion of the 
upper pillar and extending to a lower portion of the cap plate 
131. Here, the first body part 146a may have a cylindrical 
shape, but not limited thereto. 
0060. The first flange part 146b may be formed to hori 
Zontally extend from a side part of the lower pillar of the first 
body part 146a. The first flange part 146b prevents the first 
fastening terminal 146 from being dislodged from the cap 
plate 131. A portion of the lower pillar of the first body part 
146a, which is connected to the lower portion of the first 
flange part 146b, may be fitted into a terminal hole 148a of the 
first current collector 147 and then secured, e.g., welded. 
0061 The first fixing part 146c may beformed to horizon 
tally extend from a side part of an end of the upper pillar of the 
first fastening terminal 146. The first fixing part 146c may fix 
the first fastening terminal 146 to the terminal plate 145. The 
first fixing part 146c may be formed by riveting the end of the 
upper pillar of the first fastening terminal 146. Accordingly, 
the terminal plate 145, together with the upper insulation 
member 137, may be fixed to the top portion of the cap plate 
131 by the first fixing part 146c. 
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0062. The terminal plate 145 may be disposed to be spaced 
apart from the upper portion of the cap plate 131. Specifically, 
the terminal plate 145 may include a first electrode fastening 
part 141 and the short-circuit member 143. 
0063. The first electrode fastening part 141 may have an 
approximately plate shape and may be coupled to the first 
fastening terminal 146 by the first fixing part 146c of the first 
fastening terminal 146 to then be fixed to the cap plate 131, 
together with the upper insulation member 137. The first 
electrode fastening part 141 may be electrically insulated 
from the cap plate 131 by the upper insulation member 137. 
0064. The short-circuit member 143 may include one or 
more first bent portions 143a having a predetermined thick 
ness D (see FIG. 6), extending from a first side of the first 
electrode fastening part 141 and bent in a first direction and a 
second bent portion 143b bent in a second direction opposite 
to the first direction between the one or more first bent por 
tions 143a. The first direction may mean a direction away 
from the cap plate 131 and the second direction may mean a 
direction approaching the cap plate 131. In other words, the 
first bent portions 143a may be upwardly bent and the second 
bent portion 143b may be downwardly bent relative to the cap 
plate 131. An absolute value of a height of the second bent 
portion 143b may be greater than that of the first bent portions 
143a. In other words, the second bent portion 143b may 
extend below an upper surface of the cap plate 131, i.e., a 
surface of the cap plate 131 furthest from the electrode assem 
bly 100, than the first bent portion 143a extends above the 
upper surface of the cap plate 131. In particular, a bottom 
portion of the second bent portion 143b may come into con 
tact with a top surface of the insulation plate 134 through the 
second hole 137b of the upper insulation member 137. 
0065. A first side of the short-circuit member 143 may be 
electrically connected to the first electrode fastening part 141 
and a second side of the short-circuit member 143 may 
include the engagement groove 143c. The engagement pro 
trusion 137c formed in the upper insulation member 137 may 
be coupled with the engagement groove 143c. Since the 
engagement protrusion 137c is inserted into the engagement 
groove 143c, the short-circuit member 143 can be fixed on the 
cap plate 131, and a predetermined pressure is applied to the 
short-circuit member 143 in a direction toward the cap plate 
131, thereby increasing the electric force F of the short-circuit 
member 143. That is to say, the engagement protrusion 137c 
increases a force pressing the cap plate 131 at the other side of 
the short-circuit member 143, thereby increasing the elastic 
force F of the short-circuit member 143. 

0066. A configuration of the short-circuit member 143 is 
not limited to that illustrated herein, and the short-circuit 
member 143 may be designed in various manners so as to 
apply the electric force F in a direction toward the cap plate 
131. In the present embodiment, the magnitude of the electric 
force F of the short-circuit member 143 may be determined 
according to the coupling position of the first electrode fas 
tening part 141 and the bending extent of the second bent 
portion 143b. For example, as the first electrode fastening part 
141 is connected to be closer to the cap plate 131 or the second 
bent portion 143b has a greater height, the electric force F 
applied in a direction toward the cap plate 131 may increase. 
0067. The first current collector 147 may include a first 
coupling part 148 and a first extension part 149, and may have 
an approximately 'L' shape or an inverted 'L' shape The first 
coupling part 148 is installed between a top portion of the 
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electrode assembly 110 and a bottom portion of the cap 
assembly 130, and may be plate shaped. 
0068 Referring to FIG. 3, the first coupling part 148 may 
include a first fuse region 148c at a first side of the first 
coupling part 148 and a terminal hole 148a at a second side of 
the first coupling part, spaced away from the first fuse region 
148c. The first fastening terminal 146 may be fitted into the 
terminal hole 148a and may be coupled to the terminal hole 
148a, e.g., by welding or riveting. A first fusehole 148b may 
beformed in the first fuse region 148c of the first coupling part 
148. The first fuse hole 148b makes the first fuse region 148c 
of the first current collector 147 have a smaller sectional area 
than the other region of the first current collector 147, except 
for a region having the terminal hole 148a formed therein. 
The first fuse hole 148b is shaped of a rectangle elongated in 
a width direction of the first coupling part 148, but the shape 
and number of the first fusehole 148b are not limited thereto. 
The first fusehole 148b makes the first fuse region 148c have 
a smaller sectional area than the other region of the first 
current collector 147. Therefore, when short circuiting occurs 
in the secondary battery 100, a high current flows through the 
first current collector 147, so that heat may be generated. In 
this case, the first fuse region 148c is melted by the heat to 
break the current flow between the electrode assembly 110 
and each of the electrode terminal portions 140 and 150. 
0069. The first extension part 149 is bent and extended 
from an end of the first coupling part 148 and is shaped of a 
plate Substantially contacting the first electrode uncoated por 
tion 111a. Designating a corner at which the first coupling 
part 148 and the first extension part 149 meet C, the first 
coupling part 148 and the first extension part 149 may be 
perpendicular to each other relative to the corner C. In the 
illustrated embodiment, the first fuse region 148c is formed in 
the first coupling part 148 away from the corner C, but 
embodiments are not limited thereto. For example, the first 
fuse region 148c may be formed in a region of the first 
extension part 149 not contacting an electrolytic solution, i.e., 
a region closer to the corner C. 
(0070. The second electrode terminal portion 150 may be 
generally formed of a metal or an equivalent thereof and may 
be electrically connected to the second electrode plate 112. 
The second electrode terminal portion 150 may be formed of 
a conductive metal, e.g., aluminum, an aluminum alloy, or a 
nickel plated steel. The second electrode terminal portion 150 
may include a second electrode fastening part 151, a second 
fastening terminal 152, and a second current collector 153. 
0071. The second fastening terminal 152, passing through 
the cap plate 131, may protrude upwardly by a predetermined 
length and may be electrically connected to the second cur 
rent collector 153 at a lower side of the cap plate 131. The 
second fastening terminal 152 may include a second body 
part 152a, a second flange part 152b, and a second fixing part 
152. 

0072 The second body part 152a may be divided into an 
upper pillar protruding to an upper portion of the cap plate 
131 and a lower pillar connected to a lower portion of the 
upper pillar and extending to a lower portion of the cap plate 
131. Here, the second body part 152a may have a cylindrical 
shape, but not limited thereto. 
0073. The second flange part 152b may beformed to hori 
Zontally extend from a side part of the lower pillar of the 
second body part 152a. The second flange part 152b prevents 
the second fastening terminal 152 from being dislodged from 
the cap plate 131. A portion of the lower pillar of the second 
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body part 152a, which is connected to the lower portion of the 
second flange part 152b, may be fitted into a terminal hole 
154a of the second current collector 153 and then secured, 
e.g., welded. 
0074 The second fixing part 152c may be formed to hori 
Zontally extend from a side part of an end of the upper pillar 
of the second fastening terminal 152. The second fixing part 
152c may fix the second fastening terminal 152 to the second 
electrode fastening part 151. The second fixing part 152c may 
beformed by riveting the end of the upper pillar of the second 
fastening terminal 152. Accordingly, the second electrode 
fastening part 151 may be fixed to the top portion of the cap 
plate 131 by the second fixing part 152c. 
0075. The second electrode fastening part 151 may be 
roughly in the shape of a plate and may be coupled to the 
second fastening terminal 152 by the second fixing part 152c 
of the second fastening terminal 152 to then be fixed to the cap 
plate 131. 
0076 Referring to FIG.4, the second current collector 153 
may include a second coupling part 154 and a second exten 
sion part 155. The second coupling part 154 is installed 
between the top portion of the electrode assembly 110 and the 
bottom portion of the cap assembly 130, and may be plate 
shaped. The second coupling part 154 may include a second 
fuse region 154c at a first side and a terminal hole 154a at a 
second side, spaced from the second fuse region 154c. The 
second fastening terminal 152 is fitted into the terminal hole 
154a and may be coupled to the terminal hole 154a by weld 
ing or riveting. A second fusehole 154b may be formed in the 
second fuse region 154c of the second coupling part 154. The 
second fuse hole 154b makes the second fuse region 154c of 
the second current collector 153 have a smaller sectional area 
than the other region of the second current collector 153, 
except for a region having the terminal hole 154a formed 
therein. The second fuse hole 154b is shaped of a rectangle 
elongated in a width direction of the second coupling part 
154, but the shape and number of the second fuse hole 154b 
are not limited thereto. The second fusehole 154b makes the 
second fuse region 154c have a smaller sectional area than the 
other region of the second current collector 153. Therefore, 
when short circuiting occurs to the secondary battery 100, a 
high current flows through the second current collector 153, 
so that heat may be generated. In this case, the second fuse 
region 154c is melted by the heat to break the current flow 
between the electrode assembly 110 and each of the electrode 
terminal portions 140 and 150. 
0077. The second extension part 155 may be bent and 
extend from an end of the second coupling part 154, and may 
be plate shape Substantially contacting the second electrode 
uncoated portion 112a. Designating a corner at which the 
second coupling part 154 and the second extension part 155 
meet by C, the second coupling part 154 and the second 
extension part 155 may be perpendicular to each other rela 
tive to the corner C. In the illustrated embodiment, the second 
fuse region 154c is formed in the second coupling part 154, 
but embodiments are not limited thereto. The second fuse 
region 154c may be formed in a region of the second exten 
sion part 155 not contacting an electrolytic solution, that is, a 
region near the corner C. 
0078 FIG. 7 illustrates operations of the inversion plate 
132, the insulation plate (134), and the short-circuit member 
143. 

0079 First, when the internal pressure of the secondary 
battery 100 is greater than or equal to a critical level due to 
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over-charge, the inversion plate 132 is inverted to convexly 
protrude upwardly, i.e., in a direction away from the electrode 
assembly 110. Accordingly, the central portion of the concave 
portion 132a is shifted in a vertical direction, and the spacer 
133 is also shifted together with the central portion of the 
concave portion 132a. A height H of the inversion plate 132 
after being inverted may be greater than a height h of the 
inversion plate 132 before being inverted, because the notch 
132c reduces resistance of the inverted concave portion 132a 
to then increase an inverted height of the concave portion 
132a and to increase the height of the inversion plate 132 by 
a height of the spacer 133. That is to say, before the inverting 
operation, the spacer 133 is positioned within the concave 
portion 132a and accounts for only a small portion of the 
height of the inversion plate 132. However, after the inverting 
operation, the spacer 133 is positioned on the convexly pro 
truding concave portion 132a, so that the height of the inver 
sion plate 132 is increased by the height of the spacer 133. 
0080. After the inverting operation, the height of the inver 
sion plate 132 is relatively increased, so that the first side of 
the insulation plate 134 is upwardly lifted along with the 
inversion plate 132 and the second of the insulation plate 134 
is shifted horizontally toward the inversion plate 132. The 
second side of the insulation plate 134 is positioned between 
a bottom portion of the second bent portion 143b of the 
short-circuit member 143 and the cap plate 131 and then 
horizontally shifted after the inversion plate 132 is inverted, 
so that the second side of the insulation plate 134 is dislodged 
from a region between the bottom portion of the second bent 
portion 143b of the short-circuit member 143 and the cap 
plate 131. In this case, since the force F is applied to the 
second bent portion 143b toward the cap plate 131, the short 
circuit member 143 comes into contact with the cap plate 131 
to then be short-circuited. In other words, since the first side 
of the insulation plate 134 is connected to the spacer 133 
which connected to the concave portion 132a, the inversion of 
the concave portion 132a pulls the insulation plate 134 
towards the concave portion 132a, allowing the short circuit 
member 143 to contact the cap plate 131. 
I0081 Conventionally, a short circuit was induced in such 
a manner an inversion plate having the same polarity with the 
cap plate and configured to be invertible electrically contacts 
a member having a different polarity therefrom. 
I0082 In such a case, however, the inversion plate has a 
very small thickness (e.g., 0.5 mm) to be inverted, so that it is 
easily melted by heat generated due to short-circuiting even if 
it makes contact with the member, thereby readily generating 
a hole. The generated hole may make the inversion plate and 
the member to be electrically disconnected from each other, 
and an electrical contact time long enough to melta fuse to be 
cut off cannot be secured, resulting in a malfunction of the 
fuse. 

I0083. However, according to the embodiments, the inver 
sion plate does not directly produce the short-circuit, but 
indirectly produces the short-circuit. That is to say, a separate 
short-circuit member having a greater thickness than the 
inversion plate directly short-circuits the cap plate, so that a 
short-circuited State can be more stably maintained. In this 
case, an electrical contact time long enough to melt a fuse to 
be cut off can be secured, thereby eliminating a malfunction 
of the fuse. 

I0084 Thus, according to embodiments, a secondary bat 
tery, which can maintain a short-circuited State in a more 
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stable manner during an over-charge, is provided, thereby 
eliminating a malfunction of a fuse. 
0085 While the invention has been described in connec 
tion with certain exemplary embodiments, it will be under 
stood by those skilled in the art that the invention is not 
limited to the disclosed embodiments, but rather is intended 
to cover various modifications included within the spirit and 
Scope of the appended claims and equivalents thereof. 
Example embodiments have been disclosed herein, and 
although specific terms are employed, they are used and are to 
be interpreted in a generic and descriptive sense only and not 
for purpose of limitation. In some instances, as would be 
apparent to one of ordinary skill in the art as of the filing of the 
present application, features, characteristics, and/or elements 
described in connection with a particular embodiment may be 
used singly or in combination with features, characteristics, 
and/or elements described in connection with other embodi 
ments unless otherwise specifically indicated. Accordingly, it 
will be understood by those of skill in the art that various 
changes in form and details may be made without departing 
from the spirit and scope of the present invention as set forth 
in the following claims. 
What is claimed is: 
1. A secondary battery, comprising: 
an electrode assembly; 
a case accommodating the electrode assembly; 
a cap assembly including a cap plate covering the case, an 

inversion plate in the cap plate, and an insulation plate 
having a first side connected to the inversion plate and a 
second side positioned on the cap plate, wherein the 
inversion plate is configured to be inverted when the 
internal pressure of the case is greater than or equal to a 
critical level; and 

an electrode terminal portion including a fastening part 
electrically connected to the electrode assembly and a 
short-circuit member electrically connected to the fas 
tening part, the short-circuit member being configured 
to make contact with a top portion of the insulation plate 
when an elastic force is applied on the short-circuit 
member toward the cap plate. 

2. The secondary battery as claimed in claim 1, wherein the 
electrode terminal portion further includes: 

a current collector electrically connected to the electrode 
assembly; and 

a fastening terminal electrically connected to the current 
collector and the fastening part. 

3. The secondary battery as claimed in claim 2, wherein the 
current collector has a fuse region having a sectional area 
smaller than the other area of the current collector. 

4. The secondary battery as claimed in claim 1, wherein the 
cap plate includes a fixing hole in which the inversion plate is 
installed, the inversion plate including a concave portion con 
figured to be invertible and an edge portion Surrounding the 
concave portion and fixing the inversion plate in the fixing 
hole. 
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5. The secondary battery as claimed in claim 4, further 
comprising a notch at a boundary portion of the concave 
portion and the edge portion. 

6. The secondary battery as claimed in claim 5, wherein the 
notch is on the inversion plate. 

7. The secondary battery as claimed in claim 1, wherein the 
insulation plate is disposed to be parallel to the cap plate. 

8. The secondary battery as claimed in claim 1, wherein the 
first side of the insulation plate is connected to a central 
portion of the inversion plate. 

9. The secondary battery as claimed in claim8, wherein the 
cap assembly further includes a spacer connecting the central 
portion of the inversion plate and the first side of the insula 
tion plate. 

10. The secondary battery as claimed in claim 9, wherein 
the spacer has a predetermined height so as to allow the 
insulation plate and the cap plate to be parallel to each other. 

11. The secondary battery as claimed in claim 1, wherein, 
when inverted, a central portion of the inversion plate moves 
away from the electrode assembly, the insulation plate is 
shifted in a horizontal direction with respect to the cap plate, 
and the short-circuit member electrically contacts the cap 
plate. 

12. The secondary battery as claimed in claim 1, wherein a 
height of the inversion plate after being inverted is greater 
than a height of the inversion plate before being inverted. 

13. The secondary battery as claimed in claim 1, wherein 
the fastening part and the short-circuit member are integrally 
formed. 

14. The secondary battery as claimed in claim 1, wherein 
the short-circuit member has a thickness greater than that of 
the inversion plate. 

15. The secondary battery as claimed in claim 1, wherein 
the short-circuit member includes one or more first bent por 
tions bent in a first direction and one or more second bent 
portions bent in a second direction opposite to the first direc 
tion between the first bent portions. 

16. The secondary battery as claimed in claim 15, wherein 
the first direction is a direction away from the cap plate and 
the second direction is a direction approaching to the cap 
plate. 

17. The secondary battery as claimed in claim 1, further 
comprising an insulation member between the electrode ter 
minal portion and a top portion of the cap plate, the insulating 
member insulating the electrode terminal portion from the 
cap plate. 

18. The secondary battery as claimed in claim 17, wherein 
the short-circuit member includes a first side that is electri 
cally connected to the fastening part and a second side having 
an engagement groove, and the insulation member includes 
an engagement protrusion corresponding to the engagement 
groove. 

19. The secondary battery as claimed in claim 18, wherein 
the engagement protrusion is inserted into the engagement 
groove to apply a predetermined pressure to the short-circuit 
member in a direction approaching the cap plate. 
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