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(57) A cylindrical secondary battery includes: a cy-
lindrical can; a cap plate coupled to the can, the cap plate
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an electrode assembly accommodated in the can and
including a first electrode plate and a second electrode
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Description
BACKGROUND
1. Field

[0001] Aspects of embodiments of the present disclo-
sure relate to a cylindrical secondary battery.

2. Description of the Related Art

[0002] Generally, a cylindrical secondary battery has
an electrode assembly wound in a cylindrical shape ac-
commodated together with an electrolyte in a cylindrical
can, which is then sealed with a cap plate. The cap plate
may be provided with a cap-up or a rivet terminal as a
structure acting as a positive terminal.

[0003] The rivet terminal is thicker than the cap-up
structure because it requires physical coupling strength
to maintain a compressive force on a gasket. In addition,
because soldering bonding is structurally impossible, a
fusible link which allows for current to be cut off by being
melted by high current is not feasible.

[0004] The above-described information serves as
background to the present disclosure and is forimproving
understanding of the background of the present disclo-
sure. Thus, it may include information that does not con-
stitute the related (or prior) art.

SUMMARY

[0005] Aspects of embodiments of the present disclo-
sure provide a cylindrical secondary battery having a cur-
rent blocking function.

[0006] A cylindrical secondary battery, according to an
embodiment of the present disclosure, includes: a cylin-
drical can; a cap plate coupled to the can, the cap plate
having a convex area, a concave area, and an opening;
an electrode assembly accommodated in the can and
including a first electrode plate and a second electrode
plate; and a first terminal exposed to the outside of the
cap plate through the opening and having a convex area
and a concave area. The convex areas and the concave
areas ofthe cap plate and the first terminal are alternately
arranged.

[0007] The first terminal may include: a base block
electrically connected to the first electrode plate; a head
facing the base block and exposed to the outside through
the opening; and a fusible link connecting the base block
and the head and having a diameter less than that of the
head.

[0008] The base block may include: a first protrusion
protruding from an edge of a top surface thereof toward
the head; a second protrusion protruding from a center
thereof toward the head; and a groove recessed between
the first protrusion and the second protrusion.

[0009] The cap plate may include: a flat first plate part;
a second plate part parallel to the first plate part; an in-
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clined part inclined upwardly from the first plate part and
extending between the first plate part and the second
plate part; and an extension part extending from the sec-
ond plate part toward the base block.

[0010] The second plate part and the first protrusion
may face each other, and the extension part and the
groove may face each other.

[0011] The first terminal may further include an insu-
lation member between the base block and the head.
[0012] The insulation member may be a glass to metal
sealing material.

[0013] The cylindrical secondary battery may further
include: a first electrode collector plate electrically con-
nected to the first electrode plate and the first terminal;
and a second electrode collector plate electrically con-
nected to the second electrode plate and the can.
[0014] Opposite ends of the can may be open. The cap
plate may be coupled to one open end, and a circular
bottom plate may be coupled to the other open end.
[0015] The first electrode collector plate may be be-
tween the electrode assembly and the cap plate, and the
second electrode collector plate may be between the
electrode assembly and the bottom plate.

[0016] A surface of the second plate part may protrude
further outwardly than a surface of the head.

[0017] The insulation member may include a protru-
sion protruding further outwardly than a surface of the
head.

[0018] At least some of the above and other features
of the invention are set out in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The accompanying drawings are included to
provide a further understanding of the present disclosure
and are incorporated in and constitute a part of this spec-
ification. The drawings illustrate embodiments of the
present disclosure and, together with the description, de-
scribe aspects and features of the present disclosure. In
the drawings:

FIG. 1 illustrates a schematic cross-sectional view
of a cylindrical secondary battery according to an
embodiment;

FIG. 2 illustrates an enlarged cross-sectional view
of a cap plate and a first terminal of the cylindrical
secondary battery shown in FIG. 1;

FIG. 3 illustrates an enlarged cross-sectional view
of a bottom plate of the cylindrical secondary battery
shown in FIG. 1;

FIG. 4 illustrates a schematic cross-sectional view
of an electrical connection relationship in the cylin-
drical secondary battery shown in FIG. 1;

FIG. 5 illustrates a cross-sectional view of a fusible
link separated from the cylindrical secondary battery
illustrated in FIG. 4; and

FIGS. 6 and 7 illustrate enlarged cross-sectional
views of a cap plate and a first terminal according to
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various embodiments.
DETAILED DESCRIPTION

[0020] Embodiments of the present disclosure may be
embodied in many different forms and should not be con-
strued as being limited to the embodiments described
herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete and will
fully convey the scope of the present disclosure to those
skilled in the art.

[0021] It will be understood that when an element or
layer is referred to as being "on," "connected to," or "cou-
pled to" another element or layer, it may be directly on,
connected, or coupled to the other element or layer or
one or more intervening elements or layers may also be
present. When an element or layer is referred to as being
"directly on," "directly connected to," or "directly coupled
to" another element or layer, there are no intervening
elements or layers present. For example, when a first
element is described as being "coupled" or "connected"
to a second element, the first element may be directly
coupled or connected to the second element or the first
element may be indirectly coupled or connected to the
second element via one or more intervening elements.
[0022] In the figures, dimensions of the various ele-
ments, layers, etc. may be exaggerated for clarity of il-
lustration. The same reference numerals designate the
same elements. As used herein, the term "and/or" in-
cludes any and all combinations of one or more of the
associated listed items. Further, the use of "may" when
describing embodiments of the present disclosure re-
lates to "one or more embodiments of the present dis-
closure." Expressions, such as "at least one of" and "any
one of," when preceding a list of elements, modify the
entire list of elements and do not modify the individual
elements of the list. For example, the expression "at least
one of a, b, or c" indicates only a, only b, only ¢, both a
and b, both a and c, both b and ¢, all of a, b, and c, or
variations thereof. As used herein, the terms "use," "us-
ing," and "used" may be considered synonymous with
the terms "utilize," "utilizing," and "utilized," respectively.
As used herein, the terms "substantially," "about," and
similar terms are used as terms of approximation and not
as terms of degree, and are intended to account for the
inherent variations in measured or calculated values that
would be recognized by those of ordinary skill in the art.
[0023] It will be understood that, although the terms
first, second, third, etc. may be used herein to describe
various elements, components, regions, layers, and/or
sections, these elements, components, regions, layers,
and/or sections should not be limited by these terms.
These terms are used to distinguish one element, com-
ponent, region, layer, or section from another element,
component, region, layer, or section. Thus, a first ele-
ment, component, region, layer, or section discussed be-
low could be termed a second element, component, re-
gion, layer, or section without departing from the teach-
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ings of example embodiments.

[0024] Spatially relative terms, such as "beneath," "be-
low," "lower," "above," "upper," and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s)
referring to the figures. It will be understood that the spa-
tially relative terms are intended to encompass different
orientations of the device in use or operation in addition
to the orientation depicted in the figures. For example, if
the device in the figures is turned over, elements de-
scribed as "below" or "beneath" other elements or fea-
tures would then be oriented "above" or "over" the other
elements or features. Thus, the term "below" may en-
compass both an orientation of above and below. The
device may be otherwise oriented (rotated 90 degrees
or atother orientations), and the spatially relative descrip-
tors used herein should be interpreted accordingly.
[0025] The terminology used herein is for the purpose
of describing embodiments of the present disclosure and
is not intended to be limiting of the present disclosure.
As used herein, the singular forms "a" and "an" are in-
tended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further un-
derstood that the terms "includes," "including," "compris-
es," and/or "comprising," when used in this specification,
specify the presence of stated features, integers, steps,
operations, elements, and/or components but do not pre-
clude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, compo-
nents, and/or groups thereof.

[0026] Hereinafter, a cylindrical secondary battery ac-
cording to embodiments of the present disclosure will be
described, in detail, with reference to the accompanying
drawings. For convenience, an upper side is defined as
an upper portion, and a lower side is defined as a lower
portion based on the orientation of FIG. 1.

[0027] FIG. 1 is a schematic cross-sectional view of a
cylindrical secondary battery according to an embodi-
ment. FIG. 2 illustrates an enlarged cross-sectional view
of a cap plate and a first terminal of the cylindrical sec-
ondary battery shown in FIG. 1. FIG. 3 illustrates an en-
larged cross-sectional view of a bottom plate the cylin-
drical secondary battery shown in FIG. 1.

[0028] Referringto FIG. 1, a cylindrical secondary bat-
tery 10, according to an embodiment of the present dis-
closure, may include a cylindrical can 100, a cap plate
500 coupled to one end of the can 100, and a bottom
plate 600 coupled to another end (e.g., an opposite end)
of the can 100. The electrode assembly 200 may be ac-
commodated together with an electrolyte in the can 100.
The electrode assembly 200 may be electrically connect-
ed to a first electrode collector plate 300 and a second
electrode collector plate 400 and may be electrically con-
nected to a first terminal 700 and the can 100. After the
can 100 and the bottom plate 600 are assembled togeth-
er, the electrode assembly 200, connected to the first
electrode collector plate 300 and the second electrode
collector plate 400, may be accommodated in the can
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100, and the cap plate 500 may be assembled to seal
the can 100.

[0029] Referring to FIG. 1, the can 100 may have a
hollow cylindrical shape, and at least one of one end or
the other end of the can 100 in a longitudinal direction
may be open. If one end of the can is open, a circular
bottom part of the can and a side part extending from the
bottom part may be integrated with each other. If both
ends of the can 100 are open, the circular bottom plate
600 may be separately coupled to the can 100, as de-
scribed above. The can 100 may be made of steel, a
steel alloy, nickel-plated steel, a nickel-plated steel alloy,
aluminium, an aluminium alloy, or an equivalent thereof
but is not limited thereto.

[0030] ReferringtoFIG. 1, the electrode assembly 200
may include a first electrode plate 210, a second elec-
trode plate 220, and a separator 230. For example, the
first electrode plate 210 may be a positive electrode plate
on which a positive electrode active material layer (e.g.,
transition metal oxide (LiCoO,, LiNiO,, LiMn,Oy, etc.))
is disposed on both surfaces thereof. The first electrode
plate 210 may have a first electrode non-coating portion
212 on which the positive electrode active material layer
is not disposed. The first electrode non-coating portion
212 may be disposed to face an upper portion of the can
100, which is one end of the can 100, with respect to FIG.
1. In some embodiments, the second electrode plate 220
may be a negative electrode plate on which a negative
electrode active material layer (e.g., graphite, carbon,
etc.) is disposed on both surfaces thereof. The second
electrode plate 220 may include a second electrode non-
coating portion 222 on which the negative electrode ac-
tive material layer is not disposed. The second electrode
non-coating portion 222 may be disposed to face a lower
portion of the can 100, which is the other end of the can
100, with respect to FIG. 1. In some embodiments, the
separator 230 may be interposed between the first elec-
trode plate 210 and the second electrode plate 220 to
prevent a short circuit therebetween while allowing only
lithium ions to move therebetween. For example, the first
electrode plate 210 may be aluminium (Al) foil, the sec-
ond electrode plate 220 may be copper (Cu) or nickel
(Ni) foil, and the separator 230 may be made of polyeth-
ylene (PE) or polypropylene (PP), but the present disclo-
sure is not limited to these materials. The first electrode
plate 210, the second electrode plate 220, and the sep-
arator 230 may be wound in a substantially cylindrical
shape and accommodated in the can 100. Here, the first
electrode non-coating portion 212 may be electrically
connected to the first electrode collector plate 300, and
the second electrode non-coating portion 222 may be
electrically connected to the second electrode collector
plate 400.

[0031] Referring to FIG. 1, the first electrode collector
plate 300 may be disposed between the first electrode
non-coating portion 212 and the cap plate 500 and elec-
trically connected to the first electrode non-coating por-
tion 212. An insulator 305 may be inserted between the
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first electrode collector plate 300 and the cap plate 500.
The first electrode collector plate 300 may be electrically
connected to a first terminal 700, to be described later,
by welding (welding part 310). Because the firstelectrode
non-coating portion 212 and the first terminal 700 are
electrically connected to each other, the first terminal 700
may be a positive electrode.

[0032] The second electrode collector plate 400 may
be disposed between the second electrode non-coating
portion 222 and the bottom plate 600 and electrically con-
nected to the second electrode non-coating portion 222.
The second electrode collector plate 400 may be in con-
tact with or welded to the bottom plate 600 or the can
100 and, thus, may be electrically connected to the bot-
tom plate 600 or the can 100. An insulator 410 may be
inserted between the second electrode collector plate
400 and the bottom plate 600 to insulate an area other
than a portion that is in contact with the bottom plate 600
or the can 100. Because the second electrode non-coat-
ing portion 222 and the can 100 are electrically connected
to each other, the can 100 may be a negative electrode.
[0033] Referring to FIGS. 1 and 2, the cap plate 500
may have a substantially circular plate shape when
viewed from above and may be welded to the can 100
to seal the can 100. The cap plate 500 may be made of
aluminium or the same material as the can 100. The cap
plate 500 may have a circular plate ring shape having a
hollow (e.g., an opening) at a center thereof. The bottom
plate 600 may be coupled to the lower portion of the can
100 facing (e.g., opposite to) the cap plate 500.

[0034] In some embodiments, the cap plate 500 may
include a first plate part 510 parallel to the first electrode
collector plate 300, an inclined part 520 connected to the
first plate part 510 and inclined upwardly from the first
plate part 510, a second plate part 530 connected to the
inclined part 520 and parallel to the first plate part 510,
and an extension part 540 vertically extending down-
wardly from the second plate part 530.

[0035] The cap plate 500 may have a protrusion 512
protruding upwardly along an edge of the first plate part
510. The protrusion 512 may be a portion to be welded
to the can 100 and may form a welding part 110 seated
on the can 100 and melted during laser welding to weld
the cap plate 500 to the can 100. Because the first plate
part 510 is welded to the can 100, the first plate part 510
may have the same negative polarity as the can 100.
[0036] The inclined part 520 may extend upwardly to
form an obtuse angle with respect to the first plate part
510.

[0037] The second plate part 530 may have an area
less than that of the first plate part 510. One end of the
second plate part 530 may be connected to the inclined
part 520, and another end thereof may be disposed to-
ward the hollow at the center of the cap plate 500. The
end of the second plate part 530 toward the hollow may
be bent downwardly to form the extension part 540. The
first terminal 700 may be disposed below the second
plate part 530 and the extension part 540.
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[0038] Referring to FIG. 3, the bottom plate 600 may
have a substantially circular plate shape when viewed
from below and may be coupled to the lower portion of
the can 100 to seal the can 100. A notch 610 that is
configured to rupture if gas pressure inside the can 100
exceeds a reference (or predetermined) pressure may
be formed in a plate surface (e.g., an inner plate surface)
of the bottom plate 600. The protrusion 620 may protrude
downwardly along an edge of the bottom plate 600. The
protrusion 620 may be welded to the can 100 to form a
welded part 110.

[0039] ReferringtoFIGS. 1and 2, the above-described
first terminal 700 may include a base block 710 electri-
cally connected to the first electrode collector plate 300,
ahead 720 electrically connected to the outside, a fusible
link 730 connecting the base block 710 to the head 720,
and an insulation member 740 insulating the first terminal
700 from the cap plate 500. In some embodiments, the
base block 710, the head 720, and the fusible link 730
may be made of aluminium.

[0040] The base block 710 may have a circular plate
shape when viewed from the bottom and may have a flat
bottom surface and a top surface with an uneven struc-
ture. The bottom surface of the base block 710 may be
electrically connected to the first electrode collector plate
300 by welding or the like (formation of a weld part 310).
In some embodiments, the base block 710 may include
a first protrusion 712 protruding upwardly along an edge
of the top surface of the base block 710 and a second
protrusion 714 protruding upwardly at the center thereof.
The base block 710 may have a groove 716 defined
therein and recessed downwardly between the first pro-
trusion 712 and the second protrusion 714. A height from
the bottom surface of the base block 710 to the top sur-
face of the first protrusion 712 may be greater than a
height from the bottom surface of the base block 710 to
the top surface of the second protrusion 714 (e.g., the
first protrusion 712 may be thicker than the second pro-
trusion 714). A height from the bottom surface of the base
block 710 to the top surface of the groove 716 may be
less than a height from the bottom surface of the base
block 710 to the top surface of the second protrusion 714
such that the first protrusion 712 is disposed below the
second plate part 530. The groove 716 is defined below
the extension part 540. Due to this arrangement, the pro-
truding portion of the first terminal 700 may be disposed
on the protruding portion of the cap plate 500, and the
protruding portion of the cap plate 500 may be disposed
on the recessed portion of the first terminal 700. In some
embodiments, the cap plate 500 and the first terminal
700 may be disposed in a structure in which the cap plate
500 and the first terminal 700 are alternately engaged
with each other. The head 720 may be disposed to be
spaced a distance (e.g., a predetermined distance) from
(or above) the top surface of the second protrusion 714.
[0041] The head 720 may be a portion electrically con-
nected to the outside and may be electrically connected
to the base block 710 by the fusible link 730. Therefore,
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the head 720 has a positive polarity. In some embodi-
ments, the head 720 may have a circular plate shape. A
top surface of the head 720 may protrude from the top
surface of the second plate part 530 of the cap plate 500
or may be disposed at the same height as the top surface
of the second plate part 530 of the cap plate 500.
[0042] Thefusiblelink 730 may mechanically and elec-
trically connect the base block 710 to the head 720. The
fusible link 730 may have a diameter less than a diameter
of the head 720 and may have an hourglass shape. In
some embodiments, the base block 710 and the head
720 may be soldered to each other to act as the fusible
link 730. In some embodiments, because the fusible link
730 has a diameter less than that of the head 720, a
shape of the fusible link 730 may not be limited as long
as the fusible link 730 is melted if high current passes
therethrough.

[0043] The insulation member 740 may be made of,
for example, a glass to metal sealing (GTMS) material
or a polymer material. The insulation member 740 may
insulate the cap plate 500 from the first terminal 700 by
filling the space between the base block 710 and the
head 720 and may seal the inside of the can 100.
[0044] In an embodimentin which the insulation mem-
ber 740 is made of the GTMS material, the insulation
member 740 may be prepared in a manner in which a
binder is mixed with glass powder, and then, the mixture
is pressed and molded into a desired shape. Then, the
cap plate 500 and the first terminal 700 are disposed on
and integrated with the mixture in a sintering process. In
an embodiment in which the insulation member 740 is
made of the polymer material, the insulation member 740
may be manufactured to be thicker than a gap between
the cap plate 500 and the base block 710 and then dis-
posed under the cap plate 500. Then, the first terminal
700 may be bonded to be in close contact with the cap
plate 500 and the base block 710 through heattreatment.
[0045] In the cylindrical secondary battery according
to embodiments of the present disclosure having the
above-described structure, operation of the fusible link
and a state of the secondary battery when a high current
is generated will be described hereinafter.

[0046] FIG. 4 illustrates a schematic cross-sectional
view of an electrical connection relationship in the cylin-
drical secondary battery illustrated in FIG. 1. FIG. 5 illus-
trates a cross-sectional view the fusible link separated
from the cylindrical secondary battery illustrated in FIG. 4.
[0047] Referringto FIG. 4, in the cylindrical secondary
battery 10 as described above, an external positive ter-
minal 30 may be connected to the head 720 of the first
terminal 700, and an external negative terminal 20 may
be connected to the cap plate 500. If a high current ex-
ceeding a limit (or maximum) current is generated due
to an external short circuit or heat generation, Referring
to FIG. 5, resistance in the fusible link 730, which has a
diameter less than that of the head 720 or of the base
block 710, may significantly increase causing the fusible
link 730 to melt and, thus, disconnect from the base block
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710. Insome embodiments, the external positive terminal
30 and the head 720 of the first terminal 700 may be
separated from the base block 710 to cut off current. In
some embodiments, the fusible link 730 may act as a
fuse to cut off the current.

[0048] In an embodiment in which the insulation mem-
ber 740 is made of the GTMS material, the insulation
member 740 may be very resistant to high heat, and thus,
even ifthe head 720 is detached and separated, the base
block 710 and the cap plate 500 may remain insulated
from each other and sealed therebetween, referring to
FIG. 5. This is achieved because the insulation member
740 is filled in the space in which the protruding and re-
cessed structures of the cap plate 500 and the first ter-
minal 700 are alternately disposed. Therefore, the seal-
ing and insulation of the cylindrical secondary battery 10
may be secured even if the high current is generated and
the currentis cut off, and thus, safety may be maintained.
[0049] The secondary battery according to embodi-
ments of the present disclosure may further include a
structure for preventing the external short circuit.
[0050] FIGS. 6 and 7 illustrate enlarged cross-section-
al views of a cap plate and a first terminal according to
other embodiments.

[0051] In another embodiment, Referring to FIG. 6, in
a cap plate 500’, a surface of a second plate part 530’
(e.g., the top surface with reference to FIG. 6) may pro-
trude further outwardly than (e.g., may protrude above)
the surface of the head 720 of the first terminal 700. In
some embodiments, in FIG. 6, a surface height of the
second plate part 530° may be higher than a surface
height of the head 720. For this, a thickness of the second
plate part 530' may be greater than that of a first plate
part 510 or an inclined part 520.

[0052] In another embodiment, for example, referring
to FIG. 7, a protrusion 742’ that protrudes further out-
wardly than (e.g., protrudes above) the surface of the
head 720 of the first terminal 700’ may be disposed on
a top surface of an insulation member 740’ (e.g., the sur-
face exposed between the first plate part 510 and the
head 720).

[0053] Due to the structure illustrated in FIG. 6 or 7,
even if a linear metal object contacts the outside of the
secondary battery, the first terminal and the cap plate
may not be short circuited together. In some embodi-
ments, limitations such as short circuit marks, voltage
drop, damage, poor outer appearance, leakage, and the
like may be prevented from occurring.

[0054] According to embodiments of the present dis-
closure, the rivet terminal structure may be improved to
cut off the currentif the high currentis generated, thereby
improving the safety of the secondary battery.

[0055] The above-described embodiments are merely
some embodiments, and the present disclosure is not
limited to the foregoing embodiments. It will be under-
stood by those of ordinary skill in the art that various
changes in form and details may be made therein without
departing from the scope of the present disclosure as
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defined by the following claims and their equivalents.

Claims
1. A cylindrical secondary battery comprising:

a cylindrical can;

a cap plate coupled to the can, the cap plate
having a convex area, a concave area, and an
opening;

an electrode assembly accommodated in the
can and comprising a first electrode plate and a
second electrode plate; and

a first terminal exposed to the outside of the cap
plate through the opening and having a convex
area and a concave area,

wherein the convex areas and the concave ar-
eas of the cap plate and the first terminal are
alternately arranged.

2. Thecylindrical secondary battery as claimed in claim
1, wherein the first terminal comprises:

a base block electrically connected to the first
electrode plate;

a head facing the base block and exposed to
the outside through the opening;

and

a fusible link connecting the base block and the
head and having a diameter less than that of the
head.

3. Thecylindrical secondary battery as claimed in claim
2, wherein the base block comprises:

a first protrusion protruding from an edge of a
top surface thereof toward the head;

a second protrusion protruding from a center
thereof toward the head; and

a groove recessed between the first protrusion
and the second protrusion.

4. Thecylindrical secondary battery as claimed in claim
3, wherein the cap plate comprises:

a flat first plate part;

a second plate part parallel to the first plate part;
an inclined part inclined upwardly from the first
plate part and extending between the first plate
part and the second plate part; and

an extension part extending from the second
plate part toward the base block.

5. The cylindrical secondary battery as claimed in claim
4, wherein the second plate part and the first protru-
sion face each other, and
wherein the extension part and the groove face each
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other.

The cylindrical secondary battery as claimed in any
one of claims 2 to 5, wherein the first terminal further
comprises an insulation member between the base
block and the head.

The cylindrical secondary battery as claimed in claim
6, wherein the insulation member is a glass to metal
sealing material.

The cylindrical secondary battery as claimed in any
one of claims 1 to 7, further comprising:

a first electrode collector plate electrically con-
nected to the first electrode plate

and the first terminal; and

a second electrode collector plate electrically
connected to the second electrode plate and the
can.

The cylindrical secondary battery as claimed in claim
8, wherein opposite ends of the can are open, and
wherein the cap plate is coupled to one open end,
and a circular bottom plate is coupled to the other
open end.

The cylindrical secondary battery as claimed in claim
9, wherein the first electrode collector plate is be-
tween the electrode assembly and the cap plate, and
wherein the second electrode collector plate is be-
tween the electrode assembly and the bottom plate.

The cylindrical secondary battery as claimed in any
one of claims 4 to 10, wherein a surface of the second
plate part protrudes further outwardly than a surface
of the head.

The cylindrical secondary battery as claimed in any
one of claims 6 to 10, wherein the insulation member
comprises a protrusion protruding further outwardly
than a surface of the head.
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