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POUCH-TYPE SECONDARY BATTERY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Appli-
cation No. 2007-72844 filed Jul. 20, 2007, in the Korean
Intellectual Property Office, the disclosure of which is incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Aspects of the present invention relate to a pouch-
type secondary battery including a pouch case having bent
sealing portions, to cover edges of a battery cell, and to buffer
external impacts.

[0004] 2. Description of the Related Art

[0005] Generally, a lithium polymer battery refers to a bat-
tery including an electrode assembly, which includes a sepa-
rator disposed between a positive plate and a negative plate.
The separator electrically isolates the plates, and includes an
ion-conducting medium, i.e., an electrolyte. Such a separator
is formed of a gel polymer that is impregnated with the
electrolyte, in order to improve ionic conductivity. The gel
polymer electrolyte provides various advantages, such as,
excellent adhesion to electrodes, superior mechanical prop-
erties, and ease of manufacturing, in addition to improved
ionic conductivity.

[0006] A lithium polymer battery can be fabricated in the
form of a plate-like structure, so there is no need to adopt a
winding process, which is necessarily involved in manufac-
turing some lithium ion batteries. As a result, the electrode
assembly can be in the form of a stacked, plate-like structure,
and it is also possible to fabricate the electrode assembly as a
square-shaped structure. Further, there is substantially no
electrolyte exposed to the outside, due to an internal injection
of the electrolyte into the cell, which is fabricated as an
integral structure. In addition, the electrode assembly can be
processed into a plate-like structure, so there is no need to
apply pressure to shape the electrode assembly into a rectan-
gular structure. Consequently, it is possible to use a thin and
flexible pouch case instead of a thicker, harder square-shaped,
or cylindrical can to house the battery.

[0007] As discussed above, when the flexible pouch case is
used, it is possible to significantly reduce a thickness of the
battery, as compared to using a can. As a result, it is possible
to form much larger numbers of the electrode assemblies in
the same volume. That is, the battery capacity can be greatly
increased. Further, due to the flexibility of the pouch case, it
is possible to easily fabricate the battery in a desired form.
Therefore, the thus-fabricated battery is readily mounted in a
variety of electronic devices.

[0008] However, despite the increased battery capacity and
shape-ability, a pouch case suffers from problems associated
with poor mechanical strength, and is thereby vulnerable to
external impacts. In particular, when a large-area pouch-type
secondary battery is dropped, arelatively greater impact force
is applied to edges of the battery. Impacts to the edges of the
battery result in various problems, such as, tearing of the
pouch case by the electrode assembly, and opening of sealing
portions of the pouch case.

SUMMARY OF THE INVENTION

[0009] Aspects of the present invention provide a pouch-
type secondary battery having a structure that is impact resis-
tant.
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[0010] Aspects of the present invention provide a pouch-
type secondary battery comprising: an electrode assembly
including a first electrode plate, a second electrode plate, and
a separator disposed therebetween; and a pouch case includ-
ing a first case part having a pouch to house the electrode
assembly, and a second case part to seal the electrode assem-
bly in the first case part.

[0011] According to aspects of the present invention, the
pouch case includes sealing portions. The sealing portions
include wing portions to cover opposing sides of the pouch,
and bent portions to cover opposing edges of the pouch.
[0012] According to aspects of the present invention, the
bent portions may be folded around the edges of the pouch,
such that the ends of the bent portions face each other, and
partially cover a side of the pouch formed by the second case.
The wing portions and bent portions can be generally flat. The
bent portions can be bent from the wing portions at a substan-
tially right angle (90°).

[0013] According to aspects of the present invention,
spaces may be formed between the bent and wing portions,
and the covered edges of the pouch.

[0014] According to aspects of the present invention, the
wing portions may be rounded, and the radius of curvature of
the wing portions may less than the radius of curvature of the
edges of the pouch.

[0015] According to aspects of the present invention, the
interface between the wing portions and the bent portions
may be chamfered, and the wing portions may be rounded.
[0016] According to aspects of the present invention, the
bent portions are corrugated, include alternate convexities
and concavities, and only the central portions of the concavi-
ties contact the pouch. The pouch case may include a third
case part to cover a bottom side of the pouch and portions of
the wing portions.

[0017] Additional aspects and/or advantages of the inven-
tion will be set forth in part in the description which follows
and, in part, will be obvious from the description, or may be
learned by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] These and/or other aspects and advantages of the
invention will become apparent and more readily appreciated
from the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:
[0019] FIG. 1A is a schematic exploded perspective view of
apouch-type secondary battery, in accordance with an exem-
plary embodiment of the present invention;

[0020] FIG. 1B is a plan view showing a partially
assembled version of the secondary battery of FIG. 1A, as
viewed from the bottom:;

[0021] FIG. 1C is a schematic perspective view of a pouch-
type secondary battery, in accordance with an exemplary
embodiment of the present invention;

[0022] FIG. 1D is a cross-sectional view taken along line
Ic-Ic of FIG. 1C;

[0023] FIG. 2 is a cross-sectional view of a pouch-type
secondary battery, in accordance with another exemplary
embodiment of the present invention;

[0024] FIG. 3A is a schematic cross-sectional view of a
pouch-type secondary battery, in accordance with an exem-
plary embodiment of the present invention;

[0025] FIG. 3B is a cross-sectional view taken along line
Ib-I1Ib of FIG. 3A,
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[0026] FIG. 4 is a schematic perspective view of a pouch-
type secondary battery, in accordance with an exemplary
embodiment of the present invention;

[0027] FIG.5A is a schematic perspective view of a pouch-
type secondary battery, in accordance with an exemplary
embodiment of the present invention; and

[0028] FIG. 5B is a cross-sectional view taken along line
Vb-Vb of FIG. 5A.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0029] Reference will now be made in detail to the exem-
plary embodiments of the present invention, examples of
which are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements throughout.
The exemplary embodiments are described below, in order to
explain the aspects of the present invention, by referring to the
figures. Those skilled in the art will appreciate that various
modifications, additions and substitutions are possible with-
out departing from the scope and spirit of the invention as
disclosed in the accompanying claims. Unless otherwise
defined, all technical and scientific terms used herein have the
same meaning as commonly understood, by one of ordinary
skill in the art to which this invention belongs. It will be
further understood that terms, such as those defined in com-
monly used dictionaries, should be interpreted as having a
meaning thatis consistent with their meaning in the context of
the specification and relevant art, and should not be inter-
preted in anidealized or overly formal sense, unless expressly
so defined herein. Well-known functions or constructions
may not be described in detail for brevity and/or clarity.
[0030] FIG.1A isaschematic exploded perspective view of
a pouch-type secondary battery 100, in accordance with an
exemplary embodiment of the present invention, and FIG. 1B
is a plan view showing a partially assembled version of the
secondary battery 100. Referring to FIGS. 1A and 1B, the
pouch-type secondary battery 100 includes: an electrode
assembly 10 including a positive plate 11, a negative plate 12,
and a separator 13 disposed therebetween; a pouch case 20 to
house the electrode assembly 10, comprising a first case part
21 and a second case part 22 (first cover). The first case part 21
has apouch 21ato receive the electrode assembly 10. The first
and second case parts 21, 22 are folded together, and then
attached to one another, to secure the electrode assembly 10 in
the pouch case 20.

[0031] The positive plate 11 and the negative plate 12
include electrode active material layers (not shown) on sur-
faces of electrode current collectors (not shown). The sepa-
rator 13 is impregnated in an organic electrolyte. The elec-
trode assembly 10 is formed by winding the positive plate 11,
the negative plate 12, and the separator 13 into ajelly roll-type
structure.

[0032] The positive plate 11 is fabricated by applying a
positive electrode active material layer, containing a lithium-
based oxide as a main ingredient, to both sides of a positive
electrode current collector formed of a thin aluminum foil.
Both ends of the positive electrode current collector are pro-
vided with positive electrode uncoated areas, on which the
positive electrode active material layer is not coated.

[0033] The negative plate 12 is fabricated by applying a
negative electrode active material layer, containing a carbon
material as a main ingredient, to both sides of a negative
electrode current collector formed of a thin copper foil. Both
ends of the negative electrode current collector are provided
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with negative electrode uncoated areas, on which the negative
electrode active material layer is not coated.

[0034] A positive electrode tap 15 is formed on one side of
the positive plate 11. A negative electrode tap 16 is formed on
one side of the negative plate 12. The positive electrode tap 15
and the negative electrode tap 16 are arranged parallel to each
other. Portions of the positive electrode tap 15 and the nega-
tive electrode tap 16 are exposed outside of the pouch case 20,
such that the electrode assembly 10 can be electrically con-
nected to an external device.

[0035] The positive electrode tap 15 and the negative elec-
trode tap 16 are generally formed of a metal, such as alumi-
num, coppet, or nickel, and should have a sufficient electrical
conductivity to minimize a voltage drop. The positive elec-
trode tap 15 and the negative electrode tap 16 are large enough
to accommodate a significant amount of an electric current, at
alow level of resistance. Generally, the positive electrode tap
15 is formed of aluminum and the negative electrode tap 16 is
formed of nickel.

[0036] Insulating tapes 17 are disposed on portions of the
electrode taps 15,16, which extend through the pouch case 20,
when the pouch case 20 is sealed.. The insulating tapes 17
serve to prevent short-circuits between the electrode taps 15,
16, and/or the pouch case 20.

[0037] The insulating tape 17 may be formed of a compos-
ite material having excellent insulating performance, heat-
resistance, and durability. More specifically, the insulating
tape 17 may be formed of a composite material in which an
organic material layer (not shown) formed of a resin is mixed
with an inorganic material (not shown), having a melting
point that is higher than that of the resin. Therefore, the
insulating tape 17 is capable of maintaining the insulating
function, even when the organic material layer is melted,
and/or lost, due to high fusion bonding temperatures applied
to seal the pouch case 20.

[0038] The pouch case 20 is divided into two parts, i.e., the
first case part 21 and the second case part 22, at the folding
line F. The pouch 21a is formed in the center of the first case
part21, viaa conventional method, such as, press-processing,
or the like.

[0039] The pouch case 20 may be formed of a metal thin
film, for example, an aluminum thin film. An insulating layer
of'a resin, or nylon, may be formed on an outer surface of the
pouch case 20, to protect the metal thin film from damage,
and/or external electrical contacts.

[0040] A thermo-adhesive resin (not shown) of an organic
material, such as, polypropylene, polyethylene, or the like can
be coated onto an inner surface of'the pouch 20. For example,
acast polypropylene (CPP) may be used as the adhesive resin.
The CPP layer may be formed of a composite of the organic
material and inorganic material particles.

[0041] The pouch case 20 is sealed by folding the first case
part 21 onto the second case part 22, then applying heat and
pressure to fuse the CPP layers formed on inner surfaces of
the first case part 21 and the second case part 22. More
specifically, the fusing forms sealing portions 25, 26, 27,
which extend around three sides of the pouch case 20.
[0042] FIG. 1C is a schematic perspective view of the
pouch-type secondary battery 100, after further processing in
accordance with an exemplary embodiment of the present
invention, and FIG. 1D is a cross-sectional view taken along
line Ic-Ic of FIG. 1C. Referring to FIGS. 1C and 1D, the
pouch-type secondary battery 100 is configured such that the
sealing portions 25, 26 (shown in FIG. 1A) are bent around
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two opposing sides of the electrode assembly 10. More spe-
cifically, both sides of the pouch 21a are surrounded by the
sealing portions 25, 26.

[0043] The sealing portions 25, 26 include wing portions
25w, 26w, and bent portions 25e, 26¢, respectively. The wing
portions 25w, 26w, are folded, so as to cover opposing sides
21a2, 2143 of the pouch 21a. The bent portions 26e, 25¢ are
folded away from the wing portions 25w, 26w, to cover
opposing edges 27a, 275 of the pouch 21a, and to partially
cover a bottom surface 21al of the pouch 21a. As referred to
herein, “bottom” and “top” surfaces are used for convenience,
and do not limit the present teachings to any particular orien-
tation.

[0044] According to aspects of the present embodiment, it
is possible to achieve greater protection of the electrode
assembly 10, because the sealing portions 25, 26 cover the
edges 27a, 275 of the pouch 214, and the sides 21a2, 2143 of
the pouch 21a. Therefore, it is possible to absorb impacts
applied to edges of the pouch-type secondary battery 100. In
particular, it is possible to enhance buffering effects against
impacts, in a case of large-area pouch-type secondary batter-
ies, which generally have edges which are susceptible to
relatively large impacts, when dropped.

[0045] Referring to FIG. 1D, the bent portions 25e, 26e
extend from the wing portions 25w, 26w. The bent portions
26e, 25¢ are bent such that ends thereof face one another. In
other words, the bent portions 25e¢, 26¢ partially cover the
bottom surface 21al of the pouch 21qa, and reinforce the
corners 27a, 275 of the pouch 21a. Therefore, the pouch 21a
is further firmly supported, to prevent movement or shaking
of'the electrode assembly 10 inside the pouch 21a, which may
occur upon application of external impacts. As a result, tear-
ing of the pouch case 20, or opening of the sealing portions
25, 26, may be prevented.

[0046] Thebent portions 25¢, 26¢ are bent to a substantially
right angle (90°), with respect to the wing portions 25w, 26w.
Ifthe aforesaid angle is smaller than 90°, the buffering action
may be decreased. On the other hand, if such an angle is larger
than 90°, the pouch 21 a may not be properly supported,
which may result in tearing of the pouch, or opening of the
sealing portions 25, 26, if the pouch-type secondary battery
100 is impacted.

[0047] FIG. 2 is a cross-sectional view of a pouch-type
secondary battery 200, in accordance with another exemplary
embodiment of the present invention. Referring to FIG. 2, the
pouch-type secondary battery 200 includes wing portions
31w, 32w and bent portions 31e, 32¢ that are bent from the
wing portions 31w, 32w. The bent portions 31e, 32¢ differ
from the bent portions 25e, 26¢, of the pouch-type secondary
battery 100.

[0048] Folds 38a, 385, are formed between the bent por-
tions 31e, 32¢ and the wing portions 31w, 32w, and are spaced
at a given distance from edges 27a, 276 of a pouch 21a. That
is, air cushions 30 to absorb impacts are formed between the
folds 38a, 386 and the edges 27a, 275.

[0049] The folds 38a, 385, may be rounded by a rounding
process. The curvature radius of the folds 384, 385 is set to be
smaller than that of the edges 27a, 275. If the curvature radius
of'the folds 38a, 385 is larger than that of the edges 27a, 275,
the folds 38a, 385 will contact the edges 27a, 275, such that
the air cushions 30 are not formed.

[0050] Eventhough not shown in FIG. 2, the folds 384, 385
may be formed by a chamfering process, rather than the
rounding process. That is, the folds 384, 385 may be formed
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to have a rounded or chamfered structure. As mentioned
above, due to the formation of the air cushions 30 between the
edges 27a, 27b and the folds 38a, 385, the pouch-type sec-
ondary battery 200 can further reduce damage, due to impacts
applied to the pouch-type secondary battery 200.

[0051] FIG. 3A is a schematic cross-sectional view of a
pouch-type secondary battery 300, in accordance with
another exemplary embodiment of the present invention, and
FIG. 3B is a cross-sectional view taken along line I1Ib-I1Ib of
FIG. 3A. The pouch-type secondary battery 300 is configured
to have wing portions 41w, 42w that are different from those
of the previous exemplary embodiments.

[0052] Referring to FIGS. 3A and 3B, the wing portions
41w, 42w are subjected to a rounding process. More specifi-
cally, the wing portions 41w, 42w are rounded to surround
both sides 41a2 of a pouch 41a. As a result, the wing portions
41w, 42w can absorb additional impact energy. The curvature
of'the wing portions 41w, 42w allows for the size of the pouch
21a to be increased, which allows for a larger electrode
assembly 10 to be received therein, thereby further enhancing
a capacity of the secondary battery 300.

[0053] FIG. 4 is a schematic perspective view of a pouch-
type secondary battery 400, in accordance with an exemplary
embodiment of the present invention. The pouch-type sec-
ondary battery 400 is configured to have difterent bent por-
tions 51e, 52¢ than the previous embodiments.

[0054] Referring to FIG. 4, the bent portions 51e, 52¢ are
corrugated with repeating convexities 51¢' and concavities
51e". Only the central portions of concavities 51e" contact a
bottom surface 51al of a pouch 51a. As a result, it is possible
to further increase the absorption of impacts, which conse-
quently further improves the stability of the pouch-type sec-
ondary battery 400.

[0055] FIG. 5A is a schematic perspective view of a pouch-
type secondary battery 500, in accordance with yet another
exemplary embodiment of the present invention, and FIG. 5B
is a cross-sectional view taken along line Vb-Vb of FIG. 5A.
[0056] Referring to FIGS. 5A and 5B, the pouch-type sec-
ondary battery 500 includes a third case 60 (second cover),
which is disposed upon an upper surface 22s of the secondary
battery 500. The third case covers edges 29a, 295 of the
secondary battery 500. Therefore, edges 27a, 275,29a,295b of
the secondary battery 500 are supported, by the bent portions
25e¢, 26¢ and the third case 60, thereby further enhancing
impact-alleviating effects on the edges.

[0057] As is apparent from the above description, the
present invention can enhance buffering effects against
impacts, even in a large-area pouch-type secondary battery,
which is susceptible to relatively greater impact on edges of
the battery. Seal portions support a pouch of a pouch case, and
prevent the tearing and/or opening of the pouch case.

[0058] Although a few exemplary embodiments of the
present invention have been shown and described, it would be
appreciated by those skilled in the art that changes may be
made in these embodiments, without departing from the prin-
ciples and spirit of the invention, the scope of which is defined
in the claims and their equivalents.

What is claimed is:

1. A pouch-type secondary battery, comprising:

an electrode assembly comprising a first electrode plate, a
second electrode plate and a separator disposed between
the first electrode plate and the second electrode plate;
and
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a pouch case comprising, a pouch having a bottom and
opposing sides, to house the electrode assembly, a first
cover disposed upon the opposing sides of the pouch,
and sealing portions to seal the first cover to the pouch,

wherein the sealing portions comprise wing portions that
are folded toward the pouch, so as to cover the opposing
sides of the pouch, and bent portions that are folded from
the wing portions, so as to partially cover the bottom of
the pouch.

2. The battery according to claim 1, wherein ends of the
bent portions face one another, across the bottom of the
pouch.

3. The battery according to claim 1, wherein the bent por-
tions are folded from the wing portions at a substantially right
angle (90°).

4. The battery according to claim 1, wherein the folds
between the wing portions and the bent portions are separated
from edges of the pouch, which separate the opposing sides of
the pouch from the bottom of the pouch.
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5. The battery according to claim 4, wherein the folds are
rounded.

6. The battery according to claim 4, wherein the folds
between the wing portions and the bent portions have smaller
radii of curvature than the edges of the pouch.

7. The battery according to claim 1, wherein the folds
between the wing portions and the bent portions are cham-
fered.

8. The battery according to claim 1, wherein the wing
portions are rounded.

9. The battery according to claim 1, wherein the bent por-
tions are corrugated.

10. The battery according to claim 1, further comprising a
second cover to cover the first cover.

11. The battery of claim 10, where the second cover is
folded to at least partially cover the wing portions.

12. The battery according to claim 1, wherein the wing
portions and the opposing sides of the pouch are rounded.
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