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(57) Abrégée/Abstract:
The present invention relates to a process for stacking a high-power lithium battery, and the object of the present invention is to
provide a process for stacking a high-power lithium battery, with lowered the error rate and minimized open circuit voltage drop of
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(57) Abrege(suite)/Abstract(continued):
the battery. The process for stacking a high-power lithium battery according to the present invention Is characterized by a process

for preparing a lithium battery comprised of anodes (100), separators (300) and cathodes (200), which comprises the steps of a)
providing the anode (100) attached to the separator (300); b) providing the cathode (200) attached to the separator (300); and ¢)
alternately stacking the anodes (100) attached to the separator (300) and the cathodes (200) attached to the separator (300) to

form a stack cell.
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(57) Abstract: The present invention relates to a process
for stacking a high-power lithium battery, and the object
of the present invention is to provide a process for stack-
ing a high-power lithium battery, with lowered the error
rate and minimized open circuit voltage drop of the bat-
tery. The process for stacking a high-power lithium bat-
tery according to the present invention is characterized by
a process for preparing a lithium battery comprised of an-
odes (100), separators (300) and cathodes (200), which
comprises the steps of a) providing the anode (100) at-
tached to the separator (300); b) providing the cathode
(200) attached to the separator (300); and ¢) alternately
stacking the anodes (100) attached to the separator (300)
and the cathodes (200) attached to the separator (300) to
form a stack cell.
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[DESCRIPTION]

[ ITnvention Title]

A STACKING METHOD OF HIGH POWER LITHIUM BATTERY

[Technical Field]

The present i1invention relates to a stacking method of
high power 1lithium battery which lowers the error rate and
minimizes the problem of dropping of Open Circuit Voltage
(OCV) drop.

Conventionally, secondary batteries enabling recharge and

discharge, being different from primary batteries, have been

researched with development of high-tech industries such as

digital cameras, cellular phone, lap-top computers, hybrid

automobiles, or the like. Secondary batteries 1include nickel-
cadmium batteries, nickel-metal hydride Dbatteries, nickel-
hydrogen batteries, secondary lithium batteries. Among them,

secondary lithium batteries, having the operation voltage ot

3.6 V or more, are employed as power source of portable

electronic devices, or they are connected 1n series and used

for hybrid automobiles of high power. Lithium batteries have

operation voltage being three times as high as that of nickel-
cadmium batteries or nickel-metal hydride Dbatteries, and
excellent energy density property per unit weight. Thus the

use 18 abruptly increasing.
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[Background Art]

Fig. 1 shows a model of operative principle of a common
lithium battery. Conventionally, lithium cobaltate 1s used as
a cathode, while carbon material 1s used as an anode. Both
have lavered structure, and the recharge/discharge reaction is

carried out by migration of 1lithium 1ons between the cathode

and the anode. The reaction formulas are expressed as follows:

s

Cathode reaction: Li;.«xCo0, + xLi" + xe < LiCo0,

St

Anode reaction: Li.C © C + xLi" + xe
Cell reaction: Lii.xCo0O, + Li,C < Li1Co0, + C

As a separator, microporous film of polyethylene or

polypropylene 1is commonly used. Electrolyte solution means

solute (as ion source) dissolved 1in organic solvent. However,

the electrolyte solution for a lithium battery has different

in some degree meaning from that for other batteries 1in that
lithium ion should be treated harmoniocusly and Dbroadly.
Propylene carbonate or ethylene carbonate may be used as the
organic solvent for lithium batteries, and lithium phosphate
as the solute.

Lithium batteries are essentially manufactured stacking
the cathodes, separators and anodes (made of the material as
mentioned above) by sSequentially. If the alignment 1is
deteriorated even at a minute level during the stacking of the

cathodes, separators and anodes having a certain standard,
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inferior goods may be found during the test stage after
complete manufacture of the batteries, or open circuit voltage
drop may occur during the course of recharge or discharge

after the test.

Researches and developments have continually performed in
order to solve such an alignment problem during the

preparation of lithium batteries. Korean Patent Regilstration

)

No. 0365824 (entitled "Secondary lithium ion batteries,” here-

in-after, referred to as 'Prior Art (1)) discloses a

') manufacturing technique which ComMprises integrating a
separator on an electrode plate 1n a pocketing manner, and

stacking. Japanese Patent Laid-Open No. 2002-520803 (entitled

N

‘Secondary lithium batteries, here-in-after, referred to as

‘Prior Art (2)") discloses a process for aligning electrodes by

s forming hole patterns on subsidiary electrode material and
primary electrode material 1n order to secure the electrodes
by means of polymeric material penetrating the holes.

According to Prior Art (1), there may a concern that the

electrode 1s placed at a bad angle 1n the separator formed as

I

20 a pocket type, so that the problem of erroneous alignment o:
electrodes can be hardly solved. According to Prior Art (2)
the problem of erroneous alignment can be overcome by forming

holes on the electrodes, but the area for chemical reaction is

lost Dbecause of these holes to result 1n poor performance of
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the battervy.

[Disclosure]
[Technical Problem]

p—
rv—

The present invention 1s to overcome the problems of

conventional techniques as described above. The object of the

present invention 1s to provide a process for stacking a high-

power lithium battery with exact alignment of c¢athodes,
separators and anodes to lower the error rate and minimize the

open circuit voltage drop of the battery.

[Technical Solution]

The process for stacking a high-power lithium battery in
order to achieve the object mentioned above 1s characterized
by a stacking method for preparing a lithium battery comprised
of anodes (100), separators (300) and cathodes (200), which
comprises the steps of a) providing the anode (100) attached
on the  separator (300); b)) providing the cathode (200)
attached on the separator (300); c¢) alternately stacking the

cathode (200) attached on the separator (300) and the anode

(100) attached on the separator (300) to form a stack cell.
The 1nvention 1s characterized in that step a) comprises
the steps of a-1) attaching adhesive material to the area of

one side of the anode (100) [the anode (100) 1s comprised of a
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first metal film (120) which was cut 1n a predetermined

dimension and then coated with a first lubricant material

(110) on parts of both sides] where the first lubricant
material (110) was not coated; a-2) attaching the anode (100)

with adhesive material attached, to the separator (300) at a
predetermined interval; and a-3) cutting the separator (300)

with the anode (100) attached, in a predetermined dimension.

Tt 1s also characterized 1n that the first metal f£film (120) is

made of copper.

The process according to the 1nvention 1s characterized

ym=,
ad

in that step b) comprises the steps of b-1) attaching adhesaive

—

material to the area of one sgside of the cathode (200) |[the

-

cathode (200) 1s comprised of a second metal film (220) which

was cut 1in a predetermined dimension and then coated with a

seceond lubricant material (210) on parts of both sides] where
the second lubricant material (210) was not coated; b-2)
attaching the cathode (200) with adhesive material attached,
to the separator (300) at a predetermined interval; and b-3)
cutting the separator (300) with the cathode (200) attached,

in a predetermined dimension. It 1s characterized 1in that the

second metal film (220) 1s made of aluminum.

The process according to the 1invention 1s characterized

1n that step c¢) comprises the steps of c¢-1) attaching the

adhesive material to the side of anode (100) uncoated with the
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o

first lubricant material; the side of anode (100) attached to

the separator (300), which was not coated with the first
lubricant materizal (110); and the side of cathode (200)
attached to the separator (300), which was not coated with the

second lubricant material (210); and c¢-2) placing at the

bottom the anode (100) with the adhesive material attached,
and alternately stacking the cathodes (200) attached to the

separator (300) and the anodes (100) attached to the separator

(100) to form a stack cell.

d

Tt 1s characterized 1n that the adhesive material 1s

adhesive means including an adhesive agent or adhesive tape.

It 1s also characterized in that the cutting stages of a-

3) and b-3) use heat cutting.

[Advantageous Effects]

According to the present invention, anodes, separators

s
s

and cathodes can be exactly aligned during manufacturing of

batteries, and thus the error rate of lithium batteries can be

minimized. In addition, due to exact alignment of the

constituents of a battery, the open c¢lrcult voltage drop 1s

minimized.

1l

[Brief Description of Drawings]

Fig. 1 shows the model of operation principle of
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conventional lithium batteries.

Fi1g. 2 shows the stage of preparing an anode according to
the present invention.

Fi1ig. 3 shows the stage of preparing a cathode according
to the present i1nvention.

Fig. 4 shows the stage of stacking a lithium battery
according to the present invention.

Fig. 5 shows the <cross-sectional wview of a lithium

battery manufactured according to the present invention.

g

<Description of symbols of significant parts of the

drawings>
100: anode

200: cathode

110: firxrst lubricant material

210: second lubricant material

120: first metal film
220: second metal film

300: separator

[Best Mode]

Now the process for stacking a high-power lithium battery
having the constitution described above according to the

present 1invention 1s described 1n more detail by referring to
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accompanying drawlngs.

F'ig. 2 shows the stage of preparing an anode according to

the 1invention. The anode (100) 1s prepared by coating a first

pr——
-

lubricant material (110) on both sides of a first metal f£film

(120) cut 1n a predetermined dimension. The first Llubricant

t

material (110) 1s not coated on the overall area of first

metal f£ilm (120), but coated on the film remaining the part of

the edge uncoated, as shown in Fig. 2(A). The first metal film

) (120) 1s preferably made of copper.

The edge portion which was not coated with the first

lubricant material (110) on one side of the anode (100) 1is
shown as the area of oblique lines 1in Fig. 2(A). To this area,

adhesive material 1s attached as 1llustrated by Fig. 2(A). The

5 stage of attaching the adhegive material may be carried out by
applying adhesives such as glue or starch, or by using

adhesive means such as adhesive tape.

Thus, the anode (100) wherein adheslive material was
attached to the edge of one side 1s attached by placing it on

20 the separator (300) with  predetermined intervals, as

11llustrated by Fig. 2(B). Then, the separator (300) with the
anode (100) attached thereto 1s cut by a cutter (400) in
predetermined 1intervals. The cutter (400) preferably employs

heat cutting.
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According to the present invention, anodes (100) attached
on separators (300) are previously prepared through the stage

as described above.

Fig. 3 1s a stage for preparing a cathode according to
the invention, being very similar to that of an anode. The

cathode (200) 1is prepared by coating a second lubricant

material (210) on both sides of a second metal f£film (220) cut

in a predetermined dimension. The second lubricant material

(210) 1s not coated on the overall area of second metal film

R

(220), likewise, but coated on the film remaining the part o:

the edge uncoated, as shown 1in Fig. 3(A). The second meta.

gp—

f1lm (220) is preferably made of aluminum.

The edge portion which was not coated with the second
lubricant material (210) on one side of the cathode (200) 1is
shown as the area of obligue lines 1n Fig. 3(A). To this area,
adhesive material is attached as illustrated by Fig. 3(A). The
stage of attaching the adhesive material may be carried out,
being 1dentical to the stage 1n preparing the anode, by
applying adhesives such as glue or starch, or by using
adhesive means such as adhesive tape.

Thus, the cathode (200) wherein adhesive material was
attached to the edge of one side 1s attached by placing 1t on

the separator (300) wlth  predetermined intervalg, as
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11lustrated by Fig. 3(B). Then, the separator (300) with the
cathode (200) attached thereto 1is cut by a cutter (400) 1in
predetermined intervals. The cutter (400) preferably employs
heat cutting.

According to the present 1nvention, cathodes (200)
attached on separators (300) are previously prepared through

the stage as described above.

Fig. 4 shows the stage of stacking 1lithium batteries
according to the present invention. The separator (300) with
the anode (100) attached via the stage 1llustrated by Fig. 2,

and the separator (300) with the cathode (200) attached via

the stage i1llustrated by Fig. 3 are stacked as 1llustrated by
Fig. 4(A), and stored in a cartridge (500). The anode (100)
which was not attached to the separator (300) 1s separately
stored 1n a cartridge.

Then, to the areas uncoated with the lubricant material
(110, 210), on the anode (100), the cathode (200) attached to
the separator (300), and the anode (100) attached to the
separator (300), attached. i1s adhesive material. The area for

attachment of the adhesive material is presented by the area

of obligque lines in Fig 4 (B).
Finally, as 1s 1llustrated by Fig. 4(C), the anode (100)

wlith adhesive material attached 1s place at the bottom laver,
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e

and alternately stacked thereon are a plurality of cathodes

(200) attached on the separator (300) with adhesive material
attached, and anodes (100) attached on the separator (300)
with adhesive material attached. Stacking as such completes

p— p—

the manufacturing of stack cell of a lithium battery as shown

in Fig. 4 (D).

kel
.

Fig. 5 1is a cross-sectional view of the stack cell of a

lithium battery thus manufactured. According to the invention,

anodes (100) and cathodes (200) are manufactured 1n an
identical dimension, and then attached to separators (300)
having identical dimension at the same position, and these
electrodes (100, 200) attached Lo the separators are

alternately stacked to form a stack cell. Thus, the electrodes

(100, 200) are aligned with consequence of simply aligning the

separators (300) . Accordingly, various problems caused Dby

errors in alignment can be fundamentally eliminated.

The  present invention 1is not restricted to  the

embodiments described above, but broadly applied 1in various

field of 1industry. It 1s apprecilated that a person having

ordinary skill in the art to which the invention belongs can

make a variety of alteration or modification of the 1nvention

without departing from the gist of the present 1nvention
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claimed by the appended claims.
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[cT.ATMS ]

[claim 1]
A process for stacking a high-power 1lithium battery
comprised of anodes (100), separators (300) and cathodes (200),

which comprises the steps of

a) providing the anode (100) attached to the separator
(300) ;

b) providing the cathode (200) attached to the separator
(300) ; and

c) alternately stacking the cathode (200) attached to the

separator (300) and the anode (100) attached to the separator

(300) to form a stack cell.

[Cclaim 2]

A process for stacking a high-power lithium Dbattery

-
anad

according to claim 1, whereln step a) comprises the steps ot

a-1) attaching adhesive material to the area of one side

r— o '
anl s

of the anode (100) ([the anode (100) 1s comprised of a first

metal film (120) which was cut in a predetermined dimension

and then coated with a first lubricant material (110) on parts

of both sides] where the first lubricant material (110) was
not coated;

a-2) attaching the anode (100) with adhesive material
attached, to the separator (300) at a predetermined interval;

and
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a-3) cutting the separator (300) with the anode (100)

attached, in a predetermined dimension.

[Claim 3]

A process for stacking a high-power lithium Dbattery

according to claim 1, wherein the first metal film (120) 1is

made of copper.

[Cclaim 4]

A process for stacking a high-power lithium battery

r—b
——

according to c¢laim 1, whereln step b) comprises the steps of

b-1) attaching adhesive material to the area of one side

of the cathode (200) [the cathode (200) 1s comprised of a

second metal film (220) which was cut 1n a predetermined

dimension and then coated with a second lubricant materxrial

Lk

(210) on parts of both sides] where the second lubricant
material (210) was not coated;

b-2) attaching the cathode (200) with adhesive material
attached, to the separator (300) at a predetermined 1interval;
and

b-3) cutting the separator (300) with the cathode (200)
attached, 1n a predetermined dimension.

[Claim 5]

A process for stacking a high-power lithium battery

according to claim 4, wherein the secqnd metal film (220) 1is

made of aluminum.
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[Claim 6]

A process for stacking a high-power lithium Dbattery

h

according to claim 1, wherein step ¢) comprises the steps oL

' it
p—r

c-1) attaching the adhesive material to the side of anode

il

(100) uncoated with the first lubricant material; the side of
anode (100) attached to the separator (300), which was not

coated with the first lubricant material (110); and the side

of cathode (200) attached to the separator (300), which was

not coated with the second lubricant material (210) ;

c-2) placing at the bottom the anode (100) with the
adhesive material attached, and alternately stacking the
cathode (200) attached to the separator (300) and the anodes
(100) attached to the separator (100) to form a stack cell.

[claim 7]

A process for stacking a high-power lithium battery

according to any one of claims 2 to 6, wherein the adhesive

material 1s adhesive means including an adhesive agent or
adhesive tape.

[claim 8]

A process for stacking a high-power lithium battery

according to any one of claims 2 to 5, wherein the cutting

stages of a-3) and b-3) use heat cutting.
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[Figure 1]
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[Figure 2]
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[Figure 4]
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