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7) ABSTRACT

An electrode assembly is adapted to prevent the separator
from contracting due to heat that is generated near the
electrode tab during overcharging, over-discharging, or in
the case of an internal short circuit. The electrode assembly
also prevents an additional short circuit between the elec-
trode plates. A rechargeable battery that comprises the
electrode assembly is also provided. The present invention
prevents the electrode tab from being short-circuited due to
increased heat generation during overcharging or in the case
of a short circuit, thus improving the safety of the recharge-
able battery.
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ELECTRODE ASSEMBLY AND RECHARGEABLE
BATTERY USING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 2004-0048000, filed on
Jun. 25, 2004, which is hereby incorporated by reference for
all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION
[0002] 1. Field of the Invention

[0003] The present invention relates to a rechargeable
lithium ion battery. In particular, the present invention
relates to an electrode assembly that prevents the separator
from contracting due to heat that is generated near the
electrode tab during overcharging or over-discharging, or in
the case of an internal short circuit. The present invention
also prevents additional short circuits from occurring
between the electrode plates. The invention also relates to a
rechargeable battery that uses the electrode assembly.

[0004] 2. Description of the Prior Art

[0005] A rechargeable battery refers to a battery that can
be repeatedly charged and discharged, in contrast to a
non-rechargeable battery that cannot be recharged.
Rechargeable batteries are widely used in cutting-edge elec-
tronic devices including portable telephones, laptop com-
puters, and camcorders.

[0006] For example, lithium ion rechargeable batteries
have an operating voltage of 3.7 V, which is three times
larger than that of nickel-cadmium batteries or nickel-
hydrogen batteries which are often used in portable elec-
tronic devices. The lithium ion rechargeable batteries also
have a high energy density per unit weight which makes
them suitable for use in the industry.

[0007] Lithium ion rechargeable batteries usually use a
lithium-based oxide as the positive electrode active material
and a carbon material as the negative electrode active
material. Lithium ion rechargeable batteries are generally
classified according to the type of electrolyte used such as
liquid electrolyte and polymer electrolyte. Batteries that use
a liquid electrolyte are referred to as lithium ion batteries and
batteries that use a polymer electrolyte are referred to as
lithium polymer batteries. Lithium ion rechargeable batter-
ies are manufactured in various shapes including cylinder-
type, can-type, and pouch-type batteries.

[0008] A can-type lithium ion rechargeable battery, as
shown in FIG. 1 and FIG. 2 includes a can 10, an electrode
assembly 20 contained in the can 10, and a cap assembly 70
that seals the opening of the can 10.

[0009] The can 10 may be made of metal and may be in
the shape of a rectangular box. Thus, the can may itself serve
as a terminal of the battery. The can 10 has an opening that
is formed on one of its surfaces such as a top opening 10q,
through which the electrode assembly 20 is placed into the
can 10.

[0010] The electrode assembly 20 includes a positive
electrode plate 30, a negative electrode plate 40, and a
separator 50. The positive electrode plate 30 and negative
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electrode plate 40 are laminated with the separator 50 that is
interposed in between them and are wound into a jelly roll.

[0011] The positive electrode plate 30 includes a positive
electrode collector 32 that is made up of thin aluminum foil
and a positive electrode coated portion 34 that has a lithium-
based oxide as its main component which is coated on both
surfaces of the positive electrode collector 32. The positive
electrode collector 32 also has a positive electrode uncoated
portion 32a that has no positive electrode coating formed
thereon and is positioned on both ends of the positive
electrode plate 30. A positive electrode tab 36 is fixed to the
positive electrode uncoated portion 32a by ultrasonic weld-
ing with both ends thereof being fixed to protrude from the
upper end of the positive electrode collector 32. The positive
electrode tab 36 usually comprises nickel or nickel alloy, but
other metallic substances may also be used.

[0012] The negative electrode plate 40 includes a negative
electrode collector 42 that is made of thin copper foil and a
negative electrode coated portion 44 that mainly comprises
a carbon material and which is formed on both surfaces of
the negative electrode collector 42. The negative electrode
collector 42 has a negative electrode uncoated portion 42a
that has no negative electrode coating formed thereon and is
positioned on both ends of the negative electrode plate 40.
A negative electrode tab 46 is fixed to the negative electrode
uncoated portion 42a by ultrasonic welding with both of its
ends protruding from the upper end of the negative electrode
collector 42. The negative electrode tab 46 usually com-
prises nickel or nickel alloy, but other metallic substances
may also be used.

[0013] The separator 50 is positioned between the positive
electrode plate 30 and negative electrode plate 40 to insulate
them from each other. The separator 50 may comprise
polyethylene, polypropylene, or a composite film of poly-
ethylene and polypropylene, for example. The separator 50
may be wider than the positive electrode plate 30 and
negative electrode plate 40 to prevent a short circuit between
them.

[0014] The cap assembly 70 includes a cap plate 71, an
insulation plate 72, a terminal plate 73, and a negative
electrode terminal 74. After being coupled to a separate
insulation case 79, the cap assembly 70 is coupled to the top
opening 10a of the can 10 and seals it.

[0015] If a rechargeable battery is over-charged, over-
discharged, or if a short circuit occurs between the elec-
trodes, heat may be generated in the can. In particular, heat
generation is concentrated on a part of the can that experi-
ences increased internal resistance. This is the region where
different kinds of metals are bonded to each other to weld the
electrode plate to the electrode tab. Since heat generation is
concentrated near the electrode tab, the separator that insu-
lates the positive electrode plate and the negative electrode
plate from each other may melt and contract. As shown by
a dotted line 52 in FIG. 2, the end of the separator 50 that
is positioned on the negative electrode tab 46 may severely
contract and the insulation film between the positive elec-
trode plate 30 and negative electrode plate 40 may disappear.
As a result, an additional short circuit may occur between
the positive electrode plate 30 and the negative electrode
plate 40. When heat is generated in the rechargeable battery,
the end of the separator 50 that is positioned on the positive
electrode tab 36 may also contract.
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[0016] As recently developed rechargeable batteries tend
to have a larger power storage capacity, the energy density
of these batteries also increases. This results in a higher
occurrence is of over-heating and explosion of the recharge-
able batteries.

SUMMARY OF THE INVENTION

[0017] The present invention provides an electrode assem-
bly that prevents the separator from contracting due to
exposure to heat that is generated near the electrode tab
during overcharging, over-discharging, or due to an internal
short circuit. The present invention also prevents additional
short circuits from occurring between the electrode tabs and
the electrode plates.

[0018] The present invention also provides a rechargeable
battery using the electrode assembly.

[0019] Additional features of the invention will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by practice
of the invention.

[0020] The present invention discloses a rechargeable
battery including an electrode assembly that is formed by
winding together a first electrode plate, a second electrode
plate, and a separator. The first electrode plate comprises a
first electrode collector, a first electrode coated portion, and
a first electrode uncoated portion that is formed on at least
one side thereof. The second electrode plate comprises a
second electrode collector, a second electrode coated por-
tion, and a second electrode uncoated portion that is formed
on at least one side thereof. The separator insulates the first
electrode plate and second electrode plate from each other
and has the first electrode tab and the second electrode tab
fixed to the first electrode uncoated portion and second
electrode uncoated portion on a side of the first electrode
plate and second electrode is plate, respectively. In addition,
an insulation tape is attached to the separator in a position
facing the first electrode plate or the second electrode plate
when the first electrode plate and second electrode plate and
the separator are wound.

[0021] The present invention also discloses an electrode
assembly for a rechargeable battery comprising a first elec-
trode plate comprising a first electrode collector, a first
electrode coated portion, and a first electrode tab that is
welded to a first electrode uncoated portion on a side thereof.
The electrode assembly further comprises a second electrode
plate comprising a second electrode collector, a second
electrode coated portion, and a second electrode tab that is
welded to a second electrode uncoated portion on a side
thereof. In addition, a separator is wound together with the
first electrode plate and second electrode plate to insulate
them from each other. An insulation tape is attached to the
separator in a position facing the first electrode plate or the
second electrode plate when the first electrode plate and
second electrode plate and the separator are wound together.

[0022] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The accompanying drawings, which are included
to provide a further understanding of the invention and are
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incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0024] FIG. 1 is an exploded perspective view of a
conventional rechargeable battery.

[0025] FIG. 2 is a perspective view of a conventional
electrode assembly prior to winding.

[0026] FIG. 3 is a perspective view of an electrode
assembly, prior to winding according to an exemplary
embodiment of the present invention.

[0027] FIG. 4 is a top view of the electrode assembly
shown in FIG. 3.

[0028] FIG. 5 is a top view of the electrode assembly
shown in FIG. 3, after winding.

[0029] FIG. 6 is a top view of an electrode assembly after
winding, according to another exemplary embodiment of the
present invention.

[0030] FIG.7 is a top view of an electrode assembly after
winding, according to another exemplary embodiment of the
present invention.

[0031] FIG. 8 is a top view of an electrode assembly after
winding, according to another exemplary embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0032] The present invention prevents the separator from
melting and contracting due to exposure to heat that may be
generated at the electrode tab during overcharging, over-
discharging, or in the case of a short circuit between the
electrodes. The present invention also prevents an additional
short circuit from occurring between the electrode tab and
the electrode plate.

[0033] In addition, the present invention avoids any short
circuit that may occur between the electrode plates that is
caused by heat that is generated near the electrode tab due
to higher power capacity of recent rechargeable batteries.
Therefore, heating and explosion of the rechargeable bat-
teries may be prevented, thus improving the safety of the
battery.

[0034] Hereinafter, exemplary embodiments of the present
invention will be described with reference to the accompa-
nying drawings. In the following description and drawings,
the same reference numerals are used to designate the same
or similar components, so repetitious description of the same
or similar components will be omitted.

[0035] FIG. 3 is a perspective view of an electrode
assembly, prior to winding, according to a preferred embodi-
ment of the present invention. FIG. 4 is a top view of the
electrode assembly shown in FIG. 3. FIG. 5 is a top view
of the electrode assembly shown in FIG. 3, after winding.
FIG. 6 is a top view of a wound electrode assembly
according to another exemplary embodiment of the present
invention. FIG. 7 is a top view of a wound electrode
assembly according to another exemplary embodiment of
the present invention. FIG. 8 is a top view of a wound
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electrode assembly according to another exemplary embodi-
ment of the present invention.

[0036] The electrode assembly 100, referring to FIG. 3,
FIG. 4, and FIG. 5, includes a second electrode plate 130,
a first electrode plate 140, and a separator 150. The second
electrode plate 130 and first electrode plate 140 are lami-
nated with the separator 150 interposed between them for
insulation and are wound into a jelly roll. The electrode
assembly 100 also includes an insulation tape 160 that is
attached to the separator 150 in a predetermined position.
The first electrode plate 140 and second electrode plate 130
may be formed as the negative electrode plate and the
positive electrode plate, respectively.

[0037] The electrode assembly 100 comprises a first elec-
trode tab 146 that is formed on the inner peripheral part
thereof, is welded to the first electrode plate 140, and
protrudes from the top of the electrode assembly 100. The
electrode assembly 100 also comprises a second electrode
tab 136 that is formed on the outer peripheral part thereof,
is welded to the second electrode plate 130, and protrudes
from the top of the electrode assembly 100. As used herein,
the “inner peripheral part” refers to the central part around
which the electrode assembly 100 is wound, while the “outer
peripheral part” refers to the external side of the electrode
assembly 100 which is opposite to the inner peripheral part.
The position of the first electrode tab 146 and second
electrode tab 136 may be switched and all of the first
electrode tab 146 and second electrode tab 136 may be
formed on the inner peripheral part.

[0038] The second electrode plate 130 includes a second
electrode collector 132 and a second electrode coated por-
tion 134. The second electrode collector 132 may comprise
thin aluminum foil, for example. The second electrode
coated portion 134 may have lithium-based oxide as its main
component and is formed on both surfaces of the second
electrode collector 132. The second electrode collector 132
has a second electrode uncoated portion 133 which has no
second electrode coated portion 134 formed thereon, and is
positioned in a predetermined region on at least one end
thereof. The second electrode tab 136 is fixed to the second
electrode uncoated portion 133, which is positioned on one
end of the second electrode uncoated portion 133 by ultra-
sonic welding or laser welding. The second electrode tab
136 may comprise nickel metal and is fixed in such a manner
that its upper end protrudes from the upper end of the second
electrode collector 132.

[0039] The first electrode plate 140 comprises a first
electrode collector 142 and a first electrode coated portion
144. The first electrode collector 142 may comprise thin
copper foil, for example. The first electrode coated portion
144 may mainly comprise a carbon material and is formed
on both surfaces of the first electrode collector 142. The first
electrode collector 142 has a first electrode uncoated portion
143, which has no first electrode coated portion 144 formed
thereon and is positioned on at least one end thereof. The
first electrode tab 146 may comprise nickel metal and is
ultrasonically welded to one of the first electrode uncoated
portions 143 on either end of the first electrode collector
142, which is positioned on the inner peripheral part during
winding. The first electrode tab 146 is fixed in such a manner
that its upper end protrudes from the upper end of the first
electrode collector 142.
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[0040] The separator 150, referring to FIG. 5, is inter-
posed between the second electrode plate 130 and first
electrode plate 140 in the electrode assembly 100 to insulate
them from each other and is wound together with them. The
separator 150 has an insulation tape 160 that is attached to
it in a predetermined position so that it faces the second
electrode plate 130 or first electrode plate 140 when the
second electrode plate 130 and first electrode plate 140 and
the separator 150 are wound.

[0041] The insulation tape 160 prevents the heat that is
generated from the first electrode tab 146 portion from being
directly transferred to the separator 150. In particular, the
insulation tape 160 effectively prevents the separator 150
from contracting in a position corresponding to the position
of the first electrode tab 146, in spite of the heat generation
at the first electrode tab 146. For that reason, the insulation
tape 160 may be coupled with the separator in a position
facing the first electrode plate uncoated portion correspond-
ing to the position of the first electrode tab.

[0042] The insulation tape 160 has a predetermined width
and the same height as the second electrode 130 or first
electrode plate 140 and is attached to a surface of the
separator 150 that does not contact the second electrode
plate 130. The insulation tape 160 is sufficiently wide to be
attached to the separator 150 in a position corresponding to
the second electrode uncoated portion 133 of the second
electrode plate 130. The insulation tape 160 is attached to a
predetermined portion of the separator 150 and holds the
separator 150 in place even when it is subjected to heat
which prevents it from contracting.

[0043] FIG. 6 s a top view of a wound electrode assembly
according to another exemplary embodiment of the present
invention.

[0044] As shown in FIG. 6, the insulation tape 1602 may
be attached to a surface of at least one separator 150 in a
position corresponding the second electrode uncoated por-
tion 133 or an end of the second electrode coated portion 134
of the second electrode plate 130. The insulation tape 160a
may be positioned on the inner peripheral part of the
electrode assembly 100 when the first electrode plate 140,
the second electrode plate 130, and the separator 150 are
wound together to form the electrode assembly 100. Since a
pair of separators 150 are interposed between both surfaces
of the second electrode plate 130 and are then wound, the
insulation tape 160a is attached to a surface of each sepa-
rator 150.

[0045] The insulation tape 160 may be attached to a
surface of the separator 150 that does not contact or a surface
that does contact the second electrode uncoated portion 133
of the second electrode plate 130. When the insulation tape
160 is attached to the separator 150 in a position corre-
sponding to an end of the second electrode coated portion
134 of the second electrode plate 130, the insulation tape
160 prevents the separator 150 from being damaged by a
protrusion on the end of the second electrode coated portion
134.

[0046] The insulation tape 160 may be attached to a
surface of at least one separator 150 in a position corre-
sponding to the second electrode uncoated portion 133 of the
second electrode plate 130 that is positioned on the inner
peripheral part of the electrode assembly 100. The position
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of the second electrode uncoated portion 133 of the second
electrode plate 130 generally corresponds to the first elec-
trode tab 146 that is positioned on the inner peripheral part
of the electrode assembly 100.

[0047] Accordingly, the insulation tape 160 may be
attached to the separator 150 in a position corresponding to
an end of the second electrode uncoated portion 133 of the
second electrode plate 130 positioned on the inner peripheral
part of the electrode assembly 100. When the separator 150
contracts due to exposure to heat, its end contracts first. The
end of the second electrode uncoated portion 133 of the
second electrode plate 130 is then exposed and may be
short-circuited to the first electrode plate 140. Therefore, the
insulation tape 160 is preferably attached to the separator
150 in a position corresponding to an end of the second
electrode uncoated portion 133 of the second electrode plate
130. More preferably, the insulation tape 160 is attached to
the separator 150 so that the end of the second electrode
uncoated portion 133 of the second electrode plate 130 is
positioned at the center of the width of the insulation tape
160.

[0048] The insulation tape 160 may be attached to at least
one separator 150 in a region where separators 150 contact
each other outside the end of the second electrode plate 130
that is positioned on the inner peripheral part of the electrode
assembly 100. More specifically, when the separator 150
elongates well beyond the second electrode uncoated portion
133 of the second electrode plate 130, the insulation tape
160 may be attached to an end of the separator 150. In this
case, the insulation tape 160 is attached to an end of the
separator 150 that is outside the end of the second electrode
plate 130 so that it prevents the end of the separator 150 from
contracting.

[0049] In general, a large amount of heat is generated in
the electrode assembly 100 at a welded portion between the
first electrode plate 140 or second electrode plate 130 and
the first electrode tab 146 or the second electrode tab 136,
respectively. In particular, the largest amount of heat is
generated in the electrode assembly 100 from a welded
portion between the first electrode plate 140 and the first
electrode tab 146. As a result, the separator 150 that is
wound to the inner peripheral part of the electrode assembly
100 contracts severely. However, since an insulation tape
160 that exhibits little change depending on temperature is
attached to a surface of the separator 150, the separator 150
is prevented from contracting even when heat is generated
from the inner peripheral part of the electrode assembly 100,
particularly from the first electrode tab 146 which is posi-
tioned adjacent to the separator 150. Consequently, the first
electrode plate 140 and second electrode plate 130 are
prevented from being short-circuited to each other.

[0050] The insulation tape 160 is made up of a material
that does not interact with the electrolyte that is used in the
rechargeable battery and that has sufficient resistance to heat
deformation (e.g., contract) at a temperature of 150° C. or
above. Such materials may include, but are not limited to
polyphenylene sulfide, polyimide, and polypropylene. The
insulation tape 160 is preferably about 5 um-200 gm thick.
If the insulation tape 160 is less than 5 um thick, it may not
have enough strength to prevent the separator from contract-
ing. If it is more than 200 um thick, the thickness of the jelly
roll may increase.
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[0051] FIG.7is a top view of a wound electrode assembly
according to another exemplary embodiment of the present
invention.

[0052] As shown in FIG. 7, in the electrode assembly
100a, the insulation tape 160a may be attached not only to
the separator 150 in a position corresponding to the second
electrode uncoated portion 133 of the second electrode plate
130 of the inner peripheral part, but also to the separator
1504 in a position facing the first electrode plate 140 of the
outer peripheral part. In particular, the insulation tape 160a
may be attached to a surface of the separator 150a that does
not contact the first electrode plate 140 that is positioned on
the outer peripheral part of the electrode assembly 100a.

[0053] The insulation tape 160a may be attached to a
surface of at least one separator 150a in a position corre-
sponding to the first electrode uncoated portion 143 or an
end of the first electrode coated portion 144 of the first
electrode plate 140 positioned on the outer peripheral part of
the electrode assembly 100a. Since a pair of separators 150a
are interposed between both surfaces of the first electrode
plate 140 and are then wound, the insulation tape 160qa is
attached to a surface of each separator 150a. The insulation
tape 160a is preferably attached to a surface of the separator
150 that does not contact the second electrode uncoated
portion 133 of the second electrode plate 130. When the
insulation tape 160q is attached to the separator 150a in a
position corresponding to an end of the first electrode coated
portion 144 of the first electrode plate 140, the insulation
plate 160z prevents the separator 150a from being damaged
by a protrusion on the end of the first electrode coated
portion 144.

[0054] The electrode assembly 100a generally has a sec-
ond electrode tab 136 that is formed on its outer periphery.
Heat that is generated at this tab is dispersed toward the
exterior of the can 10. As a result, less heat from the outer
peripheral part of the electrode assembly 100a enters the
electrode assembly 100a than does the heat from the inner
peripheral part. When heat is abruptly generated in the
rechargeable battery, the separator 150a may also contract in
the outer peripheral part. Accordingly, the insulation tape
160q is attached to the separator 150z in a position corre-
sponding to the first electrode uncoated portion 143 of the
first electrode plate 140 to prevent the separator 150a from
contracting. The insulation tape 160a that is attached to the
separator 150a on the outer peripheral part of the electrode
assembly 100a may be thinner than the insulation tape 160
that is attached to the separator 150a on the inner peripheral
part thereof.

[0055] The insulation tape 160z may be attached to a
surface of at least one separator in a position corresponding
to the first electrode uncoated portion 143 of the first
electrode plate 140 that is positioned on the outer peripheral
part of the electrode assembly 100a. Specifically, the first
electrode uncoated portion 143 of the first electrode plate
140 is generally positioned corresponding to the second
electrode tab 136 that is positioned on the outer peripheral
part of the electrode assembly 100.

[0056] Accordingly, the insulation tape 160a may prefer-
ably be attached to the separator 150a in a position corre-
sponding to an end of the first electrode uncoated portion
143 of the first electrode plate 140 that is positioned on the
outer peripheral part of the electrode assembly 100a. When
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the separator 150a contracts due to exposure to heat, its end
contracts first. The end of the first electrode uncoated portion
143 of the first electrode plate 140 is then exposed and may
be short-circuited to the second electrode plate 130. There-
fore, the insulation tape 160a is preferably attached to the
separator 150a in a position corresponding to an end of the
first electrode uncoated portion 143 of the first electrode
plate 140. More preferably, the insulation tape 160a may be
attached to the separator 150a so that the end of the first
electrode uncoated portion 143 of the first electrode plate
140 is positioned at the center of the width of the insulation
tape 160a.

[0057] The insulation tape 160a may be attached to at least
one separator 150a so that the separators 150a contact each
other outside the end of the first electrode plate 140 that is
positioned on the outer peripheral part of the electrode
assembly 100a. If the separator 150a elongates well beyond
the first electrode uncoated portion 143 of the first electrode
plate 140, the insulation tape 160a may be attached to an end
of the separator 150a. In this case, the insulation tape 160a
is attached to an end of the separator 150a outside the end
of the first electrode plate 140 and prevents the end of the
separator 150a from contracting.

[0058] FIG. 8 is a top view of a wound electrode assembly
according to another exemplary embodiment of the present
invention.

[0059] Asshown in FIG. 8, in the electrode assembly 10b,
the second electrode tab 136b and first electrode tab 146b are
formed on the inner peripheral part of the electrode assem-
bly 1005. The insulation tape 160 is formed on at least one
surface of the separator 1605 corresponding to the second
electrode uncoated portion 1335 of the second electrode
plate 130b. The insulation tape 160 is preferably attached to
a surface of the separator 1505 that does not contact the
second electrode uncoated portion 13356 of the second elec-
trode plate 130b.

[0060] Accordingly, the separator 1505 is held in place by
the insulation tape 160 and does not contract even when heat
is generated. Furthermore, this configuration prevents the
second electrode plate 1305 and first electrode plate 1405
from short-circuiting each other. The first electrode plate
140b and second electrode plate 1305 and the insulation tape
160 of the electrode assembly 100b may have the same
shape as shown in FIG. 5 or FIG. 6 and detailed description
thereof will be omitted.

[0061] Although the present invention has been described
with reference to a preferred embodiment of a can-type
rechargeable battery that has an electrode assembly that is
formed in a jelly roll and is uniformly compressed, the
present invention is not limited to rectangular box-shaped
rechargeable batteries. The electrode assembly of the present
invention can be applied to any kind of battery that may use
ajelly roll electrode assembly. Therefore, the present inven-
tion can be applied to cylinder-type rechargeable batteries,
button-type rechargeable batteries, and primary batteries, in
addition to square-type rechargeable batteries, for example.

[0062] Tt will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.
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What is claimed is:
1. An electrode assembly, comprising:

a first electrode plate comprising a first electrode collec-
tor, a first electrode coated portion, and a first electrode
uncoated portion formed on at least one side thereof;

a second electrode plate comprising a second electrode
collector, a second electrode coated portion, and a
second electrode uncoated portion formed on at least
one side thereof; and

a separator for insulating the first electrode plate and
second electrode plate from each other; and

an insulation tape that is attached to the separator;

wherein the separator is wound with the first electrode
plate and second electrode plate to insulate them from
each other.

2. The electrode assembly of claim 1,

wherein the insulation tape is coupled to the separator in
a position facing the first electrode plate uncoated
portion or the second electrode plate uncoated portion
when the first electrode plate and second electrode plate
and the separator are wound.

3. The electrode assembly of claim 2,

wherein the insulation tape is coupled to a surface of at
least one separator in a position corresponding to the
first electrode uncoated portion including an end of the
first electrode coated portion of the first electrode plate
positioned on the outer peripheral part of the electrode
assembly.

4. The electrode assembly of claim 2,

wherein the insulation tape is coupled to a surface of at
least one separator in a position corresponding to a
region of the first electrode uncoated portion of the first
electrode plate positioned on the outer peripheral part
of the electrode assembly.

5. The electrode assembly as claimed in claim 2,

wherein the insulation tape is coupled to at least one
separator in a position corresponding to an end of the
first electrode uncoated portion of the first electrode
plate positioned on the outer peripheral part of the
electrode assembly.

6. The electrode assembly of claim 2,

wherein the insulation is coupled to the separator so that
an end of the first electrode uncoated portion of the first
electrode plate is positioned at the center of the width
of the insulation tape.

7. The electrode assembly of claim 2,

wherein the insulation tape is coupled to at least one
separator in a region wherein separators contact each
other outside an end of the first electrode plate.

8. The electrode assembly of claim 2,

wherein the insulation tape is coupled to a surface of at
least one separator in a position corresponding to the
second electrode uncoated portion including an end of
the second electrode coated portion of the second
electrode plate that is positioned on the inner peripheral
part of the electrode assembly.
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9. The electrode assembly of claim 3,

wherein the insulation tape is coupled to a surface of at
least one separator in a position corresponding to a
region of the second electrode uncoated portion that is
positioned on the inner peripheral part of the electrode
assembly.

10. The electrode assembly of claim 2,

wherein the insulation tape is coupled to least one sepa-
rator in a position corresponding to an end of the
second electrode uncoated portion of the second elec-
trode plate positioned on the inner peripheral part of the
electrode assembly.

11. The electrode assembly of claim 2,

wherein the insulation is coupled to the separator so that
an end of the second electrode uncoated portion of the
second electrode plate is positioned at the center of the
width of the insulation tape.

12. The electrode assembly of claim 2,

wherein the insulation tape is coupled to at least one
separator in a region wherein separators contact each
other outside an end of the second electrode plate that
is positioned on the inner peripheral part of the elec-
trode assembly.

13. The electrode assembly of claim 2,

wherein the insulation tape is coupled to a surface of the
separator that does not contact the second electrode
plate when the insulation plate is positioned on the
inner peripheral part of the electrode assembly, and

wherein the insulation tape is coupled to a surface of the
separator that does not contact the first electrode plate
when the insulation plate is positioned on the outer
peripheral part of the electrode assembly.

14. The electrode assembly of claim 1,

wherein the insulation tape has a predetermined width and
a height that is equal to or greater than the height of the
second electrode plate.

15. The electrode assembly of claim 1,

wherein the insulation tape comprises a material selected
from the group consisting of polyphenylene sulfide,
polyimide, and polypropylene.
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16. The electrode assembly of claim 1,

wherein the insulation tape is about 5 um-200 ym thick.
17. The electrode assembly of claim 2,

wherein the insulation tape that is coupled to the separator
on the outer peripheral part of the electrode assembly is
thinner than the insulation tape that is attached to the
separator on the inner peripheral part of the electrode
assembly.

18. The electrode assembly of claim 1,

wherein the first electrode plate and the second electrode
plate are formed as the negative electrode plate and the
positive electrode plate, respectively.

19. The electrode assembly of claim 2,

wherein a first electrode tab and a second electrode tab are
fixed to the first uncoated portion and second uncoated
portion on a side of the first electrode plate and second
electrode plate, respectively.

20. The electrode assembly of claim 19,

wherein a first electrode tab and a second electrode tab are
positioned on the inner peripheral parts and outer
peripheral parts of the electrode assembly, respectively.

21. The electrode assembly of claim 19,

wherein a first electrode tab and a second electrode tab are
spaced at a predetermined distance from the inner
peripheral part of the electrode assembly.

22. A battery comprising the electrode assembly of claim

23. A battery comprising the electrode assembly of claim

24. A battery comprising the electrode assembly of claim

wherein the first electrode plate and second electrode
plate are formed as the negative electrode plate and
positive electrode plate, respectively.
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