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PROCESS FOR PREPARATION OF SECONDARY BATTERY
MODULE

FIELD OF THE INVENTION

The present invention relates to a process for preparation of a high-output,
large-capacity secondary battery module or pack, and, more particularly, to a process
for preparation of a secondary battery module that is capable of accomplishing the
secure coupling and the electrical connection between unit cells by forming coupling
through-holes having specific shapes at electrode taps of the unit cells and inserting
coupling members through the coupling through-holes. The present invention also

relates to a secondary battery module prepared using the same.

BACKGROUND OF THE INVENTION

Recently, a secondary battery, which can be charged and discharged, has been
widely used as an energy source for wireless mobile devices. Also, the secondary
battery has attracted considerable attention as a power source for electric vehicles and
hybrid electric vehicles, which have been developed to solve problems, such as air
pollution, caused by existing gasoline and diesel vehicles using fossil fuel. As a result,
kinds of applications using the secondary battery are being increased owing to
advantages of the secondary battery, and hereafter the secondary battery is expected to

be applied to more applications and products than now.
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As kinds of applications and products, to which the secondary battery is
applicable, are increased, kinds of batteries are also increased such that the batteries can
provide outputs and capacities corresponding to the various applications and products.
Furthermore, there is a strong need to reduce the sizes and weights of the batteries

applied to the corresponding applications and products.

For example, small-sized mobile devices, such as mobile phones, personal
digital assistants (PDAs), digital cameras, and laptop computers, use one or several
small-sized, light cells for each device according to the reduction in size and weight of
the corresponding products. On the other hand, medium- or large-sized devices, such as
electric bicycles, electric vehicles, and hybrid electric vehicles, use a battery module (or
battery pack) having a plurality of cells electrically connected with each other because
high output and large capacity is necessary for the medium- or large-sized devices. The
size and weight of the battery module is directly related to the receiving space and
output of the corresponding medium- or large-sized device. For this reason, battery
manufacturers are trying to manufacture small-sized, light battery modules.
Furthermore, devices, which are subject to a large number of external impacts and
vibrations, such as electric bicycles and electric vehicles, require stable electrical
connection and physical connection between components constituting the battery
module. In addition, a plurality of cells are used to accomplish high output and large

capacity, and therefore, the safety of the battery module is regarded as important.

Generally, a medium- or large-sized battery module is prepared by mounting a
plurality of unit cells in a case (housing) having a predetermined size and electrically
connecting the unit cells. Rectangular secondary cells or pouch-shaped secondary cells,
which can be stacked with high integration, are used as the unit cells. Preferably, the

pouch-shaped cells are used as the unit cells, since the pouch-shaped cells are light and
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inexpensive.

FIG. 1 is a typical plan view illustrating a conventional pouch-shaped cell 100.
Referring to FIG. 1, the pouch-shaped cell 100 includes an electrode assembly (not
shown), which comprises a cathode, a separation film, and an anode, mounted together
with an electrolyte in a sealed pouch-shaped case 110, which is made of an aluminum
laminate sheet. From the electrode assembly extends electrode taps, which protrude
from the upper end of the cell to constitute plate-shaped electrode terminals 120 and
130. Alternatively, the plate-shaped electrode terminals 120 and 130 may be constituted
by electrode leads attached to the electrode taps, which protrude from the upper end of

the cell.

However, several problems are raised when preparing a battery module using

the above-described cell as the unit cell.

Specifically, the mechanical strength of the cell sheath (case) is lower, and
therefore, it is difficult to prepare a structurally strong battery module using a plurality
of such cells. Also, the cell itself does not include a structure for coupling the cells to
each other, and therefore, an additional coupling member is necessary to prepare the

battery module.

In the conventional art, cells are mounted in a cartridge, which is capable of
receiving one to three cells, a plurality of cartridges are stacked (piled) one on another,
and the stacked cartridges are mounted in a module case to prepare a battery module. In
other words, the plurality of cartridges and the module case are used to prepare the
battery module including the plurality of cells. Consequently, the size of the battery

module is increased, and a process for preparation of the battery module is complicated.



10

15

20

WO 2006/068379 PCT/KR2005/004128

Also, it is difficult to electrically connect the plate-shaped electrode terminals
in series or in parallel with each other. Consequently, a process for electrical connection
between the electrode terminals is also complicated. Generally, the electrode terminals
are connected with each other using wires, plates, or bus bars by welding. For this
reason, the plate-shaped electrode terminals are partially bent, and the plates or the bus
bars are connected to the bent parts of the plate-shaped electrode terminals by welding,
which requires skilled techniques. Also, this connecting process is very complicated. In
addition, the connected parts may separate from each other due to external impacts,

which results in increase in the number of defective products.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to substantially obviate the
above-mentioned problems of the conventional arts as well as the technical problems

requested from the past.

The inventors have performed various experiments and research on a process
for preparation of a battery module, and have found that, when coupling through-holes
having specific shapes are formed at electrode terminals protruding from cell bodies of
unit cells constituting the battery module, and coupling members are inserted through
the coupling through-holes, the battery module can be prepared while the plurality of
unit cells are securely coupled with each other in the battery module without using
conventional cartridges, and the electrode terminals of the unit cells, which are stacked
one on another to prepare the battery module, are uniformly arranged in the same
orientation, by which the electrical connection between the stacked unit cells is easily

accomplished.
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In accordance with one aspect of the present invention, the above and other
objects can be accomplished by the provision of a process for preparation of a high-
output, large-capacity secondary battery module or pack having a plurality of unit cells
stacked one on another and electrically connected with each other, comprising the steps
of: forming coupling through-holes at plate-shaped electrode terminals of a plurality of
unit cells; stacking the unit cells one on another such that the electrode terminals are
arranged in the same orientation; and inserting coupling members through the coupling
through-holes to couple the unit cells with each other, wherein each of the coupling
through-holes is located within a critical imaginary area defined by a width
corresponding to 80% of the width of the corresponding electrode terminal and a height
corresponding to 80% of the height of the corresponding electrode terminal, and the
separation distance between the outermost boundary line of each of the through-holes

and at least one of the outer edges of each of the electrode terminals is 3 mm or more.

The plate-shaped electrode terminals are recognized to have low mechanical
strength. For this reason, the plate-shaped electrode terminals are not generally used as
direct coupling devices for coupling the unit cells. That is to say, as previously
described, it is general that cells are mounted in a cartridge, and a plurality of cartridges
are connected with each other to prepare a battery module. In a preferred embodiment
of the present invention, however, the plate-shaped electrode terminals, at which the
through-holes having the above-mentioned specific shapes are formed, are directly used

to connect the cells.

Unit cells usable in the present invention are not particularly restricted so long
as the unit cells are chargeable and dischargeable secondary cells having plate-shaped
electrode terminals. For example, lithium secondary cells, nickel-metal hydride (Ni-

MH) cells, or nickel-cadmium (Ni-Cd) cells may be used as the unit cells. Preferably,
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the lithium secondary cells are used as the unit cells, since the lithium secondary cells
provide high output to weight ratio. Base on their shapes, the lithium secondary cells are
classified into cylindrical cells, rectangular cells, and pouch-shaped cells. Preferably,
the rectangular cells and the pouch-shaped cells, which can be stacked in high
integration, are used as the unit cells. More preferably, the pouch-shaped cells, the

weight of which is small, are used as the unit cells.

The electrode terminals may be constructed such that the cathode terminal and
the anode terminal are formed at one side of each cell, or the cathode terminal is formed
at one side of each cell while the anode terminal is formed at the other side of each cell.
For example, the cathode terminal and the anode terminal may be formed at the upper
end and the lower end of each cell, respectively, such that the cathode terminal and the

anode terminal are opposite to each other.

The electrode terminals may be made of a conductive material for
accomplishing electrical conduction due to electrochemical reaction of the electrode

assembly, such as aluminum, copper, nickel, or an alloy thereof.

Each electrode terminal having the through-hole formed therein is needed to
have a size satisfying the above-defined conditions. When the size of the electrode
terminal is too small, the electrode terminal cannot have mechanical strength sufficient
to be used as a member for coupling (coupling element), and it is difficult to form the
through-hole in the electrode terminal. Also, the space of the electrode terminal
necessary to accomplishing the electrical connection in series or in parallel between the
electrode terminal and a neighboring electrode terminal is reduced after the through-
hole is formed in the electrode terminal, and the resistance value of the electrode

terminal is increased. Consequently, the small-sized electrode terminal is not preferable.
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A large amount of external force may be applied to the battery module
depending upon kinds of external devices, to which the battery module is applied. Such
external force is transmitted to the coupling elements inside the battery module. For this
reason, when the electrode terminals are used as the coupling elements, the electrode
terminals are needed to have mechanical strength sufficient to withstand impacts and
vibrations applied to the external device, in which the battery module is mounted.
Typically, the through-hole is formed at the plate-shaped electrode terminal by drilling.
When the thickness of the electrode terminal is less than the above-specified limit,
however, the electrode terminal is soft, and therefore, it is difficult to smoothly form the
through-hole without burrs in the electrode terminal. Also, the electrode terminal is used
not only as the above-mentioned coupling element for accomplishing secure coupling
between the unit cells but also as a connecting element for accomplishing the electrical
connection between the unit cells. When the size of the electrode terminal is less than
the above-specified limit, however, the electrode terminal cannot have a sufficient space
required to serve as the connecting element after the through-hole is formed in the
electrode terminal, and the electrical resistance value of the electrode terminal is

increased.

According to the present invention, the through-hole is formed in the above-
defined critical area of the electrode terminal. The critical area of the electrode terminal,
in which the through-hole is formed, is a rectangular imaginary area defined by the
width corresponding to 80% of the width of the electrode terminal and the height
corresponding to 80% of the height of the electrode terminal. The separation distance
between the outermost boundary line of the through-hole formed in the imaginary area
and at least one of the outer edges of the electrode terminal is 3 mm or more. Preferably,

one through-hole is formed in the critical area of the electrode terminal, although two or
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more through-holes may be formed in the critical area of the electrode terminal. The
size and location of the rectangular imaginary area is defined in consideration of the
mechanical strength of the electrode terminal as the coupling element, ease of drilling
performed to form the through-hole, and the allowable area of the electrode terminal as

the electrical connecting member.

For example, when the separation distance between the rectangular imaginary
area and the outer edges of the electrode terminal is below 20% of the width of the
electrode terminal or the height of the electrode terminal, or the separation distance
between the outermost boundary line of the through-hole and at least one of the outer
edges of the electrode terminal is below 3 mm, the electrode terminal cannot have
mechanical strength required to serve as the coupling element, it is difficult to form the
through-hole in the electrode terminal, the contact area of the electrode terminal as the
electrical connecting member is too small, and the electrical resistance value of the

electrode terminal is excessively increased.

The reason to define the separation distance between the outermost boundary
line of the through-hole and the at least one of the outer edges of the electrode terminal
is that the through-holes may be at least partially opened toward the outer edges of the
corresponding electrode terminal. In this structure, the coupling member may be
inserted in the through-hole through the opened side of the through-hole. Consequently,

this structure must be interpreted to be within the scope of the present invention.

The area of the through-hole may be set based on various factors. Preferably,
the area of the through-hole is less than 60% of that of the electrode terminal. More
preferably, the area of the through-hole is less than 40% of that of the electrode

terminal. The above-specified area of the through-hole allows the electrode terminal to
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have mechanical strength suitable to serve as the coupling element. Also, the above-
specified area of the through-hole allows the electrode terminal to have large contact
area when the electrode terminal is coupled or welded to the connecting element to
accomplish the electrical connection between the electrode terminals, whereby the

resistance value of the electrode terminal is reduced to a desired level.

The through-hole may be formed in various shapes. Preferably, the through-
hole is formed in the shape of a circle or an oval, the outermost boundary surface of
which is closed, although the shape of the through-hole is not limited to the circle or the

oval.

In a preferred embodiment of the present invention, the battery module
includes: an insulating member mounted between the electrode terminals of the
neighboring unit cells for maintaining the electrical insulation between the electrode
terminals, the insulating member having coupling protrusions, which are fitted in the
though-holes; and a connecting member coupled to the insulating member for
electrically connecting the electrode terminals of the unit cells coupled to the insulating

member in series or in parallel with each other.

In this case, the insulating member also serves to interconnect the electrode
terminals through the coupling protrusions. Preferably, the coupling protrusions are also
provided with through-holes having an inner diameter less than that of the through-
holes of the electrode terminals. The unit cells are stacked one on another while the
insulating member is disposed between the neighboring unit cells, and then the coupling
members are inserted through the through-holes of the coupling protrusions, whereby

the unit cells are coupled with each other.
In accordance with another aspect of the present invention, there is provided a
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battery module prepared using the above-described process. In the battery module
according to the present invention, the secure coupling and the electrical connection
between the unit cells are accomplished without using cartridges. Consequently, the

structure of the battery module is compact.

In a preferred embodiment of the present invention, the battery module
comprises: a plate, on which a plurality of unit cells, which are chargeable and
dischargeable secondary cells, are stacked one on another; and circuit units for

controlling the operation of the battery.

The plate is not particularly restricted so long as the plate has a structure in
which the unit cells can be stacked one on another. The plate may be a case having a
receiving part corresponding to the size of the unit cells such that the unit cells can be
easily mounted in the receiving part. Preferably, the case is constructed in a separated
structure in which the upper and lower parts of the stacked unit cells are covered by the

Casc.

The battery module according to the present invention may be utilized in
various applications. For example, the battery module may be used as a power source
for vehicles, such as electric bicycles, electric vehicles, or hybrid electric vehicles and

as a power source for industrial and domestic equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other advantages of the present
invention will be more clearly understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

FIG. 1 is a typical plan view illustrating a conventional pouch-shaped cell;

-10-
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FIG. 2 is a partially enlarged view illustrating a unit cell having through-holes
formed at electrode terminals thereof according to a preferred embodiment of the

present invention;

FIGS. 3A to 3F are views illustrating various shapes of the through-hole that

5  can be formed at each electrode terminal according to the present invention;

FIG. 4 is a typical perspective view illustrating a process for preparation of a
battery module accomplished by coupling unit cells with each other through the
connection between electrode terminals having through-holes according to a preferred

embodiment of the present invention; and

10 FIG. 5 is a perspective view illustrating a battery module prepared according to

a preferred embodiment of the present invention.
<Description of Main Reference Numerals of the Drawings>

100: unit cell 110: cell case

120, 130: electrode terminals 140: through-holes

15 200: battery module 210: lower case
220: upper case 230: first circuit unit
240: second circuit unit 250: third circuit unit
300: insulating member 400: fasteners

500: double-sided adhesive tapes

20 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Now, preferred embodiments of the present invention will be described in

detail with reference to the accompanying drawings. It should be noted, however, that
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the scope of the present invention is not limited by the illustrated embodiments.

FIG. 2 is a partially enlarged view illustrating a unit cell 100 having through-
holes formed at electrode terminals thereof according to a preferred embodiment of the

present invention.

Referring to FIG. 2, a cathode terminal 120 and an anode terminal 130 are
formed at the upper end of the unit cell 100. At the respective electrode terminals 120

and 130 are formed coupling through-holes 140.

The coupling through-hole 140 is located within a critical imaginary area 150
of the electrode terminal 120. The critical imaginary area 150, within which the
through-hole 140 is located, is an area defined by a width w corresponding to 80% of
the width W of the electrode terminal 120 and a height h corresponding to 80% of the
height H of the electrode terminal 120. Also, the separation distances between the
outermost boundary line of the through-hole 140 and the outer edges of the electrode
terminal 120, i.c., the separation width Sw and the separation height Sh, are 3 mm or

more.

Under the above-specified condition, the through-hole 140 can be formed
anywhere within the critical imaginary area 150. Preferably, as shown in FIG. 2, the

through-hole 140 is formed at the middle of the width W of the electrode terminal 120.

Also, the area of the through-hole 140 is below 70% of the area (W x H) of the
electrode terminal 120, preferably, below 50% of the area (W x H) of the electrode

terminal 120.

FIGS. 3A to 3F are views illustrating various shapes of the through-hole 140

that can be formed at the electrode terminal 120 according to the present invention.

-12-
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Referring to FIGS. 3A to 3F, the through-hole 140 may be formed in the shape
of a square (FIG. 3A), a circle (FIG. 3B), an oval (FIG. 3C), a rectangle (FIG. 3D), or a
rounded rectangle (FIG. 3E). However, the through-holes 140 may be formed in any
other shapes. The number of the through-holes 140 formed at the electrode terminal 120
is one, as shown in FIGS. 3A to 3E. However, the number of the through-holes 140

formed at the electrode terminal 120 may be two, as shown in FIG. 3F, or more.

FIG. 4 is a typical perspective view illustrating a process for preparation of a
battery module 200 accomplished by coupling unit cells with each other through the
connection between electrode terminals having through-holes according to a preferred

embodiment of the present invention.

Referring to FIG. 4, unit cells 100 and 101 are stacked one on another between
a lower case 210 and an upper case 220, which are separated from each other, of the
battery module 200 according to the present invention such that the electrode terminals
120 and 121 of the unit cells 100 and 101 are arranged in the same orientation. Between
the electrode terminals 120 and 121 are disposed an insulating member 300 for
maintaining the electrical insulation between the electrode terminals 120 and 121. At
the insulating member 300 is formed a protrusion 310, which is fitted in the though-hole
140 of the electrode terminal 120. At the center of the protrusion 310 is also formed a

through-hole 320 having a small diameter.

At the upper ends of the lower case 210 and the upper case 220, which have a
size sufficient to receive the unit cells 100 and 101, are also formed through-holes 211
and 221, which correspond to the through-hole 320 of the protrusion 310. The inner
diameters of the through-holes 211 and 221, which are formed at the lower and upper

cases 210 and 220, respectively, are approximately equal to that of the through-hole 320
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formed at the insulating member 300. On the other hand, the inner diameter of the
through-hole 140, which is formed at the electrode terminal 120 is greater than those of
the through-holes 211, 221, and 320, and is approximately equal to the outer diameter of

the protrusion 310.

The unit cells 100 and 101 are stacked on the lower case 210, while the
insulating member 300 is disposed between the unit cells 100 and 101, such that the
through-holes 221, 140, and 211 are aligned with each other, and then the stacked unit
cells 100 and 101 are covered by the upper case 220. Subsequently, a coupling member,
for example, a fastener 400, is inserted through the through-holes 221, 140, 211 to
couple the unit cells 100 and 101 with each other. A nut (not shown) may be threadedly
engaged with a threaded part 410 formed at the lower end of the fastener 400 from the
lower surface of the lower case 210, whereby more secure coupling between the unit

cells 100 and 101 is accomplished.

The coupling between the two unit cells 100 and 101 is typically illustrated in
FIG. 4. However, the number of the unit cells may be varied depending upon the

capacity and the output of the battery module 200.

The electrode terminals 120 and 121 may be connected in series or in parallel
with each other by a conductive connecting member (not shown), which is connected to
the insulating member 300. The connecting member may be formed in various
structures. Since the conductive connecting member is directly connected to the
insulating member 300, the electrical connection between the connecting member and
the electrode terminals 120 and 121 are easily accomplished due to the physical contact
therebetween. According to circumstances, the contact region may be welded to

increase the coupling force between the connecting member and the electrode terminals
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120 and 121.

Two double-sided adhesive tapes 500 are attached to the upper surface of a cell
case of the unit cell 100, whereby more stable coupling between the stacked unit cells
100 and 101 is guaranteed. Furthermore, the stacked unit cells 100 and 101 are spaced
apart from each other by the thickness of the double-sided adhesive tapes 500. The gap
between the stacked unit cells 100 and 101 serves to absorb the change in volume of the
unit cells 100 and 101 while the unit cells 100 and 101 are charged or discharged and to
effectively dissipate heat generated from the unit cells 100 and 101 while the unit cells

100 and 101 are charged or discharged.

FIG. 5 is a perspective view typically illustrating a battery module 200

prepared according to a preferred embodiment of the present invention.

Referring to FIG. 5, the battery module 200 includes an upper case 220, a
lower case 210, a plurality of unit cells 100, a first circuit unit 230, a second circuit unit
240, and a third circuit unit 250. The unit cells 100 are stacked one on another between
the upper case 220 and the lower case 210, which are separated from each other. The
first circuit unit 230 is mounted at the front surface of the battery module 200, the
second circuit unit 240 is mounted at the lower surface of the battery module 200, and

the third circuit unit 250 is mounted at the rear surface of the battery module 200.

Since the upper case 220 and the lower case 210 are separated from each other,
the nurhber of the unit cells 100, which are stackable one on another, is not limited by
the upper case 220 and the lower case 210. Consequently, it is possible to easily design
the battery module 200, such that the battery module 200 has desired electrical capacity
and output, by modifying the first circuit unit 230 and the third circuit unit 250

depending upon the number of the stacked unit cells 100. Also, the unit cells 100 are
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exposed, and therefore, heat dissipation is efficiently accomplished while the unit cells

100 are charged or discharged.

The first circuit unit 230 is mounted at one side surface of the battery module
200 adjacent to electrode terminals of the unit cells 100. The first circuit unit 230
includes a terminal connecting member for connecting the unit cells 100 in parallel or in
series with each other and a sensing board assembly for receiving voltage and current
signals from the respective unit cells 100 and sensing the temperature of the respective

unit cells 100.

The second circuit unit 240 is electrically connected to the first circuit unit 230.
The second circuit unit 240 includes a main board assembly for controlling the battery
module 200. The second circuit unit 240 is mounted in a lower receiving part of the

lower case 210.

The third circuit unit 250 is electrically connected to the second circuit unit
240. Also, the third circuit unit 250 is connected to an external output terminal while
preventing overcurrent during charging and discharging electricity. The third circuit unit
250 is mounted at the other side surface of the battery module 200 such that the third

circuit unit 250 is opposite to the first circuit unit 230.

With the above-stated construction, the secure coupling and the electrical
connection between the unit cells are accomplished without using additional members,
such as cartridges. Also, the circuit units are successively mounted at the sides of the
battery module. Consequently, the battery module is prepared in a compact structure

and with high coupling force.

Although the preferred embodiments of the present invention have been
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disclosed for illustrative purposes, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible, without departing from the

scope and spirit of the invention as disclosed in the accompanying claims.

INDUSTRIAL APPLICABILITY

As apparent from the above description, the coupling through-holes having
specific shapes are formed at the electrode terminals protruding from the cell bodies of
the unit cells, and the coupling members are inserted through the coupling through-
holes. As a result, the battery module can be prepared while the plurality of unit cells
are securely coupled with each other in the battery module without using conventional
cartridges, and the electrical connection between the unit cells is easily accomplished.
The battery module according to the present invention can be variously utilized as a
battery module for medium- or large-sized devices, such as electric bicycles, electric

vehicles, and hybrid electric vehicles.
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WHAT IS CLAIMED IS:
1. A process for preparation of a secondary battery module, comprising the steps
of:

forming coupling through-holes at plate-shaped electrode terminals of a

plurality of unit cells;

stacking the unit cells one on another; and

inserting coupling members through the coupling through-holes to couple the

unit cells with each other, wherein

each of the coupling through-holes is located within a critical imaginary area
defined by a width corresponding to 80% of the width of the corresponding electrode
terminal and a height corresponding to 80% of the height of the corresponding electrode

terminal, and

the separation distance between the outermost boundary line of each of the

through-holes and at least one of the outer edges of each of the electrode terminals is 3

mm or more.

2. The process as set forth in claim 1, wherein the unit cells are lithium secondary
cells.

3. The process as set forth in claim 1, wherein the unit cells are pouch-shaped
cells.

4, The process as set forth in claim 1, wherein each of the through-hole has an

area less than 60% of that of the corresponding electrode terminal.
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5. The process as set forth in claim 1, wherein each of the through-hole has an

area less than 40% of that of the corresponding electrode terminal.

6. The process as set forth in claim 1, wherein each of the through-holes is
formed in the shape of a circle or an oval, the outermost boundary surface of which is

closed.

7. The process as set forth in claim 1, wherein each of the through-holes is

opened toward at least one of the outer edges of the corresponding electrode terminal.
8. The process as set forth in claim 1, wherein the battery module includes:

an insulating member mounted between the electrode terminals of the
neighboring unit cells for maintaining the electrical insulation between the electrode
terminals, the insulating member having coupling protrusions, which are fitted in the

though-holes; and

a connecting member coupled to the insulating member for electrically
connecting the electrode terminals of the unit cells coupled to the insulating member in

series or in parallel with each other.
9. The process as set forth in claim 1,

wherein the coupling protrusions are also provided with through-holes having

an inner diameter less than that of the through-holes of the electrode terminals, and

wherein the unit cells are stacked one on another while the insulating member
is disposed between the neighboring unit cells, and then the coupling members are
inserted through the through-holes of the coupling protrusions, whereby the unit cells

are coupled with each other.
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10. A high-output, large-capacity secondary battery module prepared by coupling a
plurality of unit cells with each other and electrically connecting the plurality of unit

cells to each other using the process as set forth in claim 1.

11. The battery module as set forth in claim 10, wherein the battery module

comprises:

a plate, on which the plurality of unit cells, which are chargeable and

dischargeable secondary cells, are stacked one on another; and
circuit units for controlling the operation of the battery.

12. The battery module as set forth in claim 11, wherein the battery module

comprises:

the plurality of unit cells, which are chargeable and dischargeable secondary

cells;

a rectangular lower case having a lower receiving part, to which a main board
assembly is attached, and an upper receiving part, on which the unit cells are

sequentially stacked one on another;

a rectangular upper case having a lower receiving part for covering the upper

end of the unit cells stacked on the lower case;

a first circuit unit for performing the electrical connection between the stacked
unit cells, the first circuit unit including a sensing board assembly for sensing the
voltage, the current, and the temperature of the battery, the first circuit unit being
mounted at one side surface of the battery module adjacent to the electrode terminals of

the unit cells;
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a second circuit unit electrically connected to the first circuit unit, the second
circuit unit including a main board assembly for controlling the battery module, the

second circuit unit being mounted in the lower receiving part of the lower case; and

a third circuit unit electrically connected to the second circuit unit, the third
circuit unit also being connected to an external output terminal while preventing
overcurrent, the third circuit unit being mounted at the other side surface of the module

such that the third circuit unit is opposite to the first circuit unit.

21-



WO 2006/068379

FIG. 1

100

DRAWINGS

120

/ /\/130

110

1/4

PCT/KR2005/004128



WO 2006/068379 PCT/KR2005/004128

FIG. 2
w
30
O
// kY
140 Sw 150
/r W\
100
FIG. 3
1200 449

r

(@) (b) (c)

) O O

(@) (€) ®

2/4




PCT/KR2005/004128

WO 2006/068379

FIG. 4

221

300

1
o
-~

120

211

3/4



WO 2006/068379 PCT/KR2005/004128

FIG. 5

200

100

230

4/4



INTERNATIONAL SEARCH REPORT

International application No.
PCT/KR2005/004128

A. CLASSIFICATION OF SUBJECT MATTER

HOIM 2/10(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 8 HOIM

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

KR.JP : classes as above

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 6573688 B2, (TOSHIAKI NAKANISHI), 03 January 2003 (03.01.2003) 1-12
see the abstract and claimes.
A US 6784642 B2, (MASAKI YUGO & NAOHIRO SHIGETA), 31 August 2004 (31.08.2004) 1-12
see the abstract and claimes.
A US 6451473 B1, (SUSUMU SAITO & TAKAYUKI INOI), 17 September 2002 (17.09.2002) 12
see the abstract and figure 1.
T US 2005/0202315 Al, (KAZUYA SUGENO & TOSHIO TAKESHITA), 15 September 2005 1-5,8-10

(15.09.2005)
see the abstract and figure 1.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later
than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

23 MARCH 2006 (23.03.2006)

Date of mailing of the international search report

24 MARCH 2006 (24.03.2006)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
920 Dunsan-dong, Seo-gu, Daejeon 302-701,
Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer

JOUNG, Meyoung Ju

Telephone No. 82-42-481-8493

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2005/004128
Patent document Publication Patent family Publication
cited in search report date member(s) date
US06573688 B2 03.06.2003 JP15004822 08.01.2003
JP2003004822A2 08.01.2003
US20030001544A1 02.01.2003
US2003001544AA 02.01.2003
US49235151 29.06.2004
US6573688BB 03.06.2003
USD0492351 29.06.2004
US6784642 BB 31.08.2004 CN1428612 09.07.2003
CN1428612A 09.07.2003
JP15199256 11.07.2003
JP2003199256A2 11.07.2003
JP3706576B2 12.10.2005
KR1020030057/360 04.07.2003
US06784642 31.08.2004
US20030122527A1 03.07.2003
US2003122527A1 03.07.2003
US2003122527AA 03.07.2003
US06451473 B1 17.09.2002 CN1159780C 28.07.2004
CN1275817 06.12.2000
CN1275817A 06.12.2000
DE10027001A1 18.01.2001
DE10027001C2 24.10.2002
JP13052756 23.02.2001
JP2001052756A2 23.02.2001
JP3252846B2 04.02.2002
uSe6451473B1 17.09. 2002
US6451473BA 17.09.2002
US2005202315AA 15.09.2005 CN1641905A 20.07.2005
JP17203207 28.07.2005
JP2005203207A2 28.07.2005
KR1020050075284 20.07.2005

Form PCT/ISA/210 (patent family annex) (April 2005)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

