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Disclosed herein Is a high-output, large-capacity secondary battery module, having a plurality of unit cells electrically connected to
each other, for charging and discharging electricity. A plurality of unit cells are stacked one on another and mounted on a plate,
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preferably, between an upper case and a lower case, which are separated from each other, circuit units are continuously mounted
at the side surfaces of the module for sensing the voltage, the current, and the temperature of the battery, controlling the battery,
and Interrupting electricity when overcurrent iIs generated, whereby the secondary battery module Is constructed in a compact
structure, design of the battery module Is easily changed depending upon electrical capacity and output, and components of the
battery module are stably mounted.
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(57) Abstract: Disclosed herein is a high-output, large-capacity secondary battery module, having a plurality of unit cells elec-
& trically connected to each other, for charging and discharging electricity. A plurality of unit cells are stacked one on another and
& mounted on a plate, preferably, between an upper case and a lower case, which are separated from each other, circuit units are contin-
e\ uously mounted at the side surfaces of the module for sensing the voltage, the current, and the temperature of the battery, controlling
the battery, and interrupting electricity when overcurrent is generated, whereby the secondary battery module is constructed in a
compact structure, design of the battery module is easily changed depending upon electrical capacity and output, and components

of the battery module are stably mounted.
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SECONDARY BATTERY MODULE

FIELD OF THE INVENTION

The present invention relates to a high-output, large-capacity secondary battery
module or pack, having a plurality of unit cells electrically connected to each other, for

charging and discharging electricity, and, more particularly, to a secondary battery

module wherein a plurality of unit cells are stacked one on another and mounted on a

plate, preferably, between an upper case and a lower case, which are separated from
each other, circuit units are continuously mounted at the side surfaces of the module for
sensing the voltage, the current, and the temperature of the battery, controlling the
battery, and interrupting electricity when overcurrent is generated, whereby the
secondary battery module is constructed in a compact structure, design of the battery

module is easily changed depending upon electrical capacity and output, and

components of the battery module are stably mounted.

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,
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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.

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 1s 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 motorcycles, electric vehicles, and hybrid electric vehicles, use
a medium- or large-sized battery module (or medium- or large-sized 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, 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.
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Generally, a medium- or large-sized battery module is manufactured 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 normally used as the unit cells, since the pouch-

shaped cells are light and 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 manufacturing 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 manufacture 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 1s necessary to

manufacture 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,

3-
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and the stacked cartridges are mounted in a module case to manufacture a battery
module. In other words, the plurality of cartridge and the module case are used to
manufacture the battery module including the plurality of cells. Consequently, the size
of the battery module is increased, and a manufacturing process of the battery module is

complicated.

Also, it is difficult to electrically connect the plate-shaped electrode terminals
of the pouch-shaped cell in series or in parallel with each other. Consequently, a process
for electrical connection between the electrode terminals 1s 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.

Also, as there are many kinds of products using the secondary battery in
medium- or large-sized device applications as previously described, various battery
modules that are capable of providing corresponding electrical capacity and output are
necessary. Furthermore, when the sizes of products are different even in the same

product group, the corresponding electrical capacities and outputs are also different, and

therefore, it is necessary to change the design of the battery module.

The conventional medium- or large-sized secondary battery module is

constructed in a structure in which a plurality of unit cells are received 1n a case

(housing) having a predetermined size, and the unit cells are electrically connected with

each other. At the outer surface of the case are mounted circuit units for sensing the
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voltage, the current, and the temperature of the unit cells and controlling the battery.

However, this structure of the battery module has several problems.

First, it 1s difficult to increase or decrease the size of the battery module
depending upon desired electrical capacity and output. The unit cells are designed such
that the unit cells are suitable for a case having a predetermined size and various
components having structures corresponding to the case. Consequently, when unit cells
are to be added to increase the output, for example, 1t 1s necessary to change the design

of the whole battery module.

Furthermore, various components and wires, which are mounted at the outside
of the case or provided for electrical connection, are not constructed 1n a compact

structure (high density). Consequently, the size of the battery module is increased, and

the battery module does not provide high safety against external impacts.

SUMMARY OF THE INVENTION

Accordingly, 1t 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.

A first object of the present invention 1s to provide a battery module wherein
the size of the battery module can be easily increased or decreased depending upon
desired electrical capacity and output, components constituting the battery module and

wires for electric connection are constructed in a compact structure while the electrical

- connection is stably accomplished.

A second object of the present invention is to provide a battery module that is

capable of providing high safety against external impacts even though a module case,

-5.
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which has a compact structure and relatively low strength, is used.

In accordance with the present invention, the above and other objects can be

accomplished by the provision of a high-output, large-capacity secondary battery
module, having a plurality of unit cells electrically connected to each other, for charging

and discharging electricity, 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.

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

separated cases, respectively.

In a preferred embodiment of the present invention, the secondary battery
module comprises: a plurality of unit cells, which are chargeable and dischargeable
secondary cells; a lower case on which the unit cells are sequentially stacked one on
another, the lower case having an upper receiving part; an upper case for covering the

upper end of the unit cells stacked on the lower case, the upper case having a lower

receiving part; 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/or the temperature of the battery; 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; and a third circuit unit electrically

connected to the second circuit unit, the third circuit unit also being connected to an
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external output terminal while preventing overcharge, overdischarge and/or overcurrent.

The width and length of the battery module according to the present invention

are slightly greater than those of unit cells, and therefore, the whole size of the battery

module is very small. Consequently, the size of the battery module 1s minimized, and
therefore, the battery module is effectively mounted at external devices and apparatuses,

to which the battery module is applied.

The unit cells are not particularly restricted so long as the unit cells are
chargeable and dischargeable secondary cells. 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, 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.

In a preferred embodiment of the present invention, the upper case and the
lower case of the battery module are separated from each other. Consequently, when the
capacity or the output of the battery module is to be changed as occasion demands, the

unit cells are added or removed between the upper case and the lower case, whereby

flexible design of the battery module is possible.

The whole size of the upper case and the lower case approximately corresponds

to that of the unit cells. Consequently, the upper receiving part of the lower case, 1n

which the unit cells are received, and the lower recetving part of the upper case, in

which the unit cells are received, correspond to the size of the main bodies of the unit

_7-
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cells.

Preferably, a plate-shaped, high-strength safety member is disposed between
the uppermost one of the stacked unit cells and the upper case such that the safety

member 1s arranged in parallel with the electrode plate of the uppermost unit cell.

The mechanical safety, which 1s a serious problem i1n the compact and light-

weight battery module, is related to the falling and the collision of the battery module

due to external impacts or internal short circuits in the unit cells due to penetration of
needle-shaped conductors. When the external impacts are applied in the direction of the
electrode plates of the unit cells, the satety of the battery module 1s seriously
deteriorated. Consequently, when the plate-shaped, high-strength safety member is
disposed in the case in the direction of the electrode plates of the unit cells, the

mechanical safety is greatly increased even though the weight of the battery module is

only slightly increased.

The safety member is made of, preferably, a high-strength metal material, and
more preferably, stainless steel. Preferably, the size of the safety member 1s set such that
the safety member has a surface area corresponding to the unit cells and an appropriate
thickness. When the thickness of the safety member 1s too small, it 1s difficult to provide
desired mechanical strength. When the thickness of the safety member is too large, on

the other hand, the weight of the battery module is considerably increased, which is not

preferable.

In a preferred embodiment of the present invention, double-sided adhesive

members are disposed between the stacked unit cells. The unit cells are more stably

stacked one on another and fixed in the battery module by the double-sided adhesive

members. The double-sided adhesive members may be double-sided adhesive tapes,

_8-
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however, the double-sided adhesive members are not limited to the double-sided

adhesive tapes. For example, two or more double-sided adhesive members may be

disposed on each stacking surface such that the double-sided adhesive members are
spaced apart from each other. In this case, predetermined gaps are formed between the
stacked unit cells by the double-sided adhesive members. The gaps between the stacked
unit cells serve to absorb the change in volume of the unit cells while the unit cells are

charged or discharged and, at the same time, to effectively dissipate heat generated from

the unit cells.

The unit cells are stacked one on another such that the electrode terminals of
the unit cells are oriented in the same direction. Preferably, each of the unit cells has
plate-shaped electrode terminals, at which are formed connecting though-holes,
respectively, and the upper case and the lower case are fixed to each other by fixing
members, which are inserted through the connection through-holes, whereby the secure
coupling between the unit cells is accomplished, and at the same time, the contact

between connecting terminals for electrical connection 1s easily accomplished.

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 1s 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 manufacture a battery module. In a preferred

embodiment of the present invention, however, the plate-shaped electrode terminals, at

which the through-holes are formed, are directly used to connect the 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
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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 electric conduction due to electrochemical

reaction of the electrode assembly, such as aluminum, copper, nickel, or alloy thereof.

In a preferred embodiment of the present invention, the battery module further
comprises: an insulating member mounted between the electrode terminals of the

neighboring unit cells for accomplishing the electrical insulation between the electrode
terminals, the insulating member having protrusions, which are fitted in the connection
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 mechanically connect the

electrode terminals through the protrusions. Preferably, each of the protrusions has a
through-hole whose inner diameter is less than that of connecting though-holes of the
electrode terminals, and the unit cells are connected with each other by stacking the unit

cells while the insulating members are disposed between the unit cells and inserting

fixing members through the through-holes of the protrusions.

The details of the insulating member and the connection member are described

in Korean Patent Application No. 2004-112590, which has been filed in the name of the

applicant of the present application.

In the battery module according to the present invention, the first circuit unit

-10-
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includes: connecting members for connecting the unit cells in parallel or in series with
each other; and the sensing board assembly for receiving and sensing voltage, current
and/or temperature signals from the respective unit cells. Preferably, the first circuit unit
receives the voltage and temperature signals of the unit cells. The temperature may be
measured at the sensing board assembly or the main board assembly as the whole
temperature of the battery. The first circuit unit 1s mounted at one side surface of the

module adjacent to the electrode terminals of the unit cells.

The structure of the connecting members 1s not particularly restricted so long

as the unit cells are connected in parallel or in series with each other by the connection

members. Preferably, a safety member is connected between the connecting members

for interrupting current when overcurrent or overheating occurs. The satety member

may be a fuse, a bimetal, or a positive temperature coetficient (PTC) element.

Preferably, the sensing board assembly is a printed circuit board, which 1is

electrically connected to the respective unit cells.

The second circuit unit may be mounted, together with the first circuit umt, at
one side surface of the module adjacent to the electrode terminals of the unit cells. The
second circuit unit may also be mounted in the lower receiving part of the lower case.
Alternatively, second circuit unit may be mounted at the other side surface of the
module such that the second circuit unit is opposite to the first circuit unit. Preferably,
the second circuit unit is mounted in the lower receiving part of the lower case. In this

case, the unit cells are electrically connected to the second circuit unit mounted in the

lower receiving part of the lower case via the first circuit unit. The operation of the

battery is controlled by the main board assembly of the second circuit unit.

The third circuit unit, which is the last element of the module connected to an

-11-
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external device for controlling overcharge, overdischarge and/or overcurrent while the
battery i1s charged or discharged, maybe mounted, together with the first circuit unit, at

one side surface of the module adjacent to the electrode terminals of the unit cells. The

third circuit unit may also be mounted in the lower receiving part of the lower case.

Alternatively, the third circuit unit may be mounted at the other side surface of the

- module such that the third circuit unit 1s opposite to the first circuit unit. Preferably, the

third circuit unit is mounted at the other side surface of the module such that the third

circuit unit is opposite to the first circuit unit.

The circuit units may be partially or wholly constructed in a combined
structure. Most preferably, the second circuit unit 1s mounted 1n the lower receiving part
of the lower case, and the third circuit unit is mounted at the other side surface of the
module such that the third circuit unit is opposite to the first circuit unit. In this case, the
circuit units, which are used to operate the battery, are connected with each other 1n
such a manner that the circuit units surround the battery module according to the present

invention, and therefore, the whole size of the battery module is greatly reduced.

In a preferred embodiment of the present invention, the third circuit unit
comprises a switching board, which includes: switching elements for controlling charge
and discharge of the secondary battery module; and a heat sink structure connected to

the switching elements. Preferably, the switching board is a printed circuit board (PCB)

including related circuits.

The switching elements are connected in series with the unit cells constituting

the battery module for controlling current flowing in the battery. The switching

elements are also connected to a protection circuit for sensing the voltage and/or the

current of the battery to control the switching elements. The switching elements are not

-12-
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particularly restricted so long as the switching elements control overcharge,
overdischarge, or overcurrent. For example, field effect transistor (FET) elements or

transistors may be used as the switching elements. Preferably, the FET elements are

used as the switching elements.

The charge-purpose switching element 1s a switching element for controlling
the charge state of the battery, and the discharge-purpose switching element is a
switching element for controlling the discharge state of the battery. Generally, the
switching elements of the battery module include the charge-purpose switching element

and the discharge-purpose switching element.

The switching elements are connected to a control circuit for sensing the
voltage and/or the current of the battery to control the switching elements. The
switching elements are controlled on or off according to a signal output from the control
circuit. Specifically, the control circuit maintains the switching elements (the charge-
purpose switching element and the discharge-purpose switching element) in the on
state. When an abnormal state occurs during charging of the battery, on the other hand,
the charge-purpose switching element is turned off to interrupt the charge current. Wheh
an abnormal state occurs during discharge of the battery, the discharge-purpose
switching element 1s turned off to interrupt the discharge current. Also, when the
voltage of the battery exceeds a predetermined maximum voltage during charging of the
battery, the control circuit outputs a signal for turning the charge-purpose switching
element off to prevent overcharge of the battery. When the voltage of the battery is

lowered below a predetermined minimum voltage during discharge of the battery, on

the other hand, the control circuit outputs a signal for turning the discharge-purpose

switching element off to prevent overdischarge of the battery. When the output side of

the battery short-circuits, and therefore, overcurrent flows in the battery, or when a high

13-
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charging voltage is applied to the battery due to abnormal operation of the battery, and

therefore, overcurrent flows in the battery, the control circuit senses the overcurrent

flowing in the battery and outputs signals for turning the switching elements off. The

control circuit, which controls the switching elements, are included in the printed circuit

board or an additional circuit member.

The battery module according to the present invention is preferably used 1n a
medium- or large-sized battery system having high output and large capacity. The range

of the high output and the large capacity is not particularly restricted.

For example, the battery module according to the present invention may be
used as a power source for various applications and products, including a power source
for vehicles, such as electric bicycles (e-bikes), electric motorcycles, electric vehicles,
or hybrid electric vehicles. More preferably, the battery module according to the present
invention is used as a power source for the electric bicycles, since the battery module is

constructed in a compact structure.

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;

FIGS. 2 and 3 are a typical perspective view and a typical side view
respectively illustrating a battery module according to a preferred embodiment of the

present invention;

_14-
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FIG. 4 1s a typical view illustrating stacking of unit cells on a lower case of the

battery module shown in FIG. 2;

FIG. 5 1s a perspective view 1illustrating the lower surface of the lower case of

the battery module shown 1n FIG. 2; and

5 FIG. 6 1s a perspective view illustrating the lower surface of an upper case of

the battery module shown in FIG. 2.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Now, a preferred embodiment of the present invention will be described in

detail with reference to the accompanying drawings. It should be noted, however, that

10  the scope of the present invention is not limited by the illustrated embodiment.

FIGS. 2 and 3 are a typical perspective view and a typical side view
respectively illustrating a battery module 1000 according to a preferred embodiment of

the present invention.

Referring to FIGS. 2 and 3, the battery module 1000 includes an upper case

15 200, a lower case 300, a plurality of unit cells 100, a first circuit unit 400, a second

circuit unit (not shown), and a third circuit unit 500. The unit cells 100 are stacked

between the upper case 200 and the lower case 300, which are separated from each

other. The first circuit unit 400 is mounted at the front surface of the battery module
1000, the second circuit unit is mounted at the lower surface of the battery module
20 1000, and the third circuit unit 500 is mounted at the rear surface of the battery module

1000.

Since the upper case 200 and the lower case 300 are separated from each other,
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the number of the unit cells 100, which are stackable one on another, is not limited by

the upper case 200 and the lower case 300. Consequently, it is possible to easily design

the battery module 1000, such that the battery module 1000 has desired electrical
capacity and output, by modifying the first circuit unit 400 and the third circuit unit 500
depending upon the number of the stacked unit cells 100. Also, the unit cells 100 are
exposed, and therefore, heat dissipation is efficiently accomplished while the unit cells

100 are charged or discharged.

FIG. 4 1s a perspective view illustrating the unit cells and the lower case of the
battery module shown in FIG. 2, and FIG. 5 is a perspective view illustrating the lower

surface of the lower case, at which the second circuit unit 1s mounted.

Referring first to FIG. 4, the lower case 300 is a structural member having
almost the same as the outer appearance of the unit cell 100. The lower case 300
includes an upper receiving part 301, in which the unit cell 100 is received. Preferably,
the lower case 300 1s made of a plastic resin, such as acrylonitrile-butadiene-styrene

(ABS), polycarbonate (PC), or polybutylene terephthalate (PBT), which has high

strength and electrical insulation.

The unit cell 100 stacked on the lower case 300 1s a pouch-shaped secondary

cell, which has a cathode terminal 120 and an anode terminal 130 protruding from the
upper end of a cell body 110. At the electrode terminals 120 and 130 are formed

connecting though-holes 140, respectively. Additional fixing members, for example,

fasteners 700, are inserted through the connection through-holes 140 and fixing holes

302 formed in the lower case 300, while the unit cells 100 and 101 are stacked, and then

nuts (not shown) are fitted on the fasteners 700 at the lower surface of the lower case

300. Consequently, the unit cells 100 and 101 are fixed to each other.
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Between the electrode terminals 120 and 130 of the unit cells 100 and the

electrode terminals 120 and 130 of the unit cells 101 are mounted an insulating member

600 for accomplishing the electrical insulation between the unit cells 100 and 101. At

the insulating member 600 are formed protrusions 610, which are fitted in the

5 connection though-holes 140 of the electrode terminals 120 and 130. At the protrusions
610 are also formed through-holes 620, and therefore, the electrical insulation between

the fasteners 700 inserted through the through holes 620 of the protrusions 610 and the
electrode terminals 120 and 130 is maintained. Although not shown in the drawings, the
electrical connection between the electrode terminals may be accomplished by an

10 additional connecting member (not shown) in the case that the insulating member 600 is
included. As previously described, the details of the insulating member and the
connection member are described in Korean Patent Application No. 2004-112590,

which has been filed in the name of the applicant of the present application.

15 Also, double-sided adhesive tapes 800 and 801 are attached to the cell body
110 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 800 and 801.
The gap between the stacked unit cells 100 and 101 serves to absorb the change in
20  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.

As shown in FIG. 5, the lower case 300 is provided at the lower surface thereof

with a lower receiving part 310, in which the second circuit 330 is mounted. The second

25 circuit 330 includes electric wires 320 and 322 for accomplishing electrical conduction
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between a cathode and an anode of a main terminal (not shown). The electric wires 320

and 322 are connected to the third circuit unit. Also, the second circuit 330 includes

electric wires 332 and 334, which are electrically connected to a sensing board assembly

410 of the first circuit unit 400 and the third circuit unit, respectively.

FIG. 6 1s a perspective view illustrating the lower surface of the upper case of

the battery module shown in FIG. 2 and a safety member attached to the lower surface

of the upper case.

Referring to FIG. 6, the upper case 200 may be made of the same insulating
member as the lower case or another insulating member different from that of the lower

case. Preferably, the upper case 200 is made of a plastic resin.

The upper case 200 has a lower receiving part 201 having a size corresponding
to the unit cells 100 (see FIG. 2) such that the upper end of the uppermost unit cell 100
1s received in the lower receiving part 201. Also, the upper case 200 has holes 202,

which correspond to the though-holes of the electrode terminals of the unit cells.

At the lower receiving part 201 of the upper case 200 is mounted a plate-
shaped satety member 900. The safety member 900 has almost the same size as the unit

cells. The safety member 900 is arranged in parallel with the electrode plate of the

corresponding unit cell.

Although the preferred embodiment of the present invention has been disclosed
for 1llustrative 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.
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INDUSTRIAL APPLICABILITY

As apparent from the above description, the size of the secondary battery

module according to the present invention can be easily increased or decreased based on
desired electrical capacity and output. Also, the components constituting the battery

module and the wires connecting the components of the battery module are arranged in

a compact structure. Furthermore, the secondary battery module according to the
present invention has high safety against external impacts. Consequently, the present

invention has the effect of accomplishing stable electrical connection.
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Claims:

1. A high-output, large-capacity secondary battery module, having a plurality of
unit cells electrically connected to each other, for charging and discharging electricity,
wherein the battery module comprises:

a lower case on which the unit cells are sequentially stacked one on another, the
lower case having an upper receiving part;

an upper case for covering the upper end of the unit cells stacked on the lower
case, the upper case having a lower receiving part;

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/or the temperature of the battery;

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; 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, overcharge and/or overdischarge.

2. The battery module as set forth in claim 1, wherein the secondary cells are
pouch-shaped cells.

3. The battery module as set forth in claim 1, further comprising:
double-sided adhesive members disposed between the unit cells.

4, The battery module as set forth in claim 1, further comprising:
a plate-shaped, high-strength safety member disposed between the uppermost

one of the stacked unit cells and the upper case such that the safety member is arranged
in parallel with the electrode plate of the uppermost unit cell.

5. The battery module as set forth in claim 1, wherein
each of the unit cells has plate-shaped electrode terminals, at which are formed

connecting through-holes, respectively, and
the upper case and the lower case are fixed to each other by fixing members,
which are inserted through the connection through-holes.

6. The battery module as set forth in claim 5, further comprising:
an 1nsulating member mounted between the electrode terminals of the
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neighboring unit cells for accomplishing the electrical insulation between the electrode
terminals, the insulating member having protrusions, which are fitted in the connecting
through-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.

7. The battery module as set forth 1n claim 6, wherein

each of the protrusions has a through-hole whose inner diameter is less than that
of connecting through-holes of the electrode terminals, and

the unit cells are connected with each other by stacking the unit cells while the

insulating members are disposed between the unit cells and inserting fixing members
through the through-holes of the protrusions.

8. The battery module as set forth in claim 1, wherein the first circuit unit
includes:

connecting members for connecting the unit cells in parallel or in series with
each other; and

the sensing board assembly for receiving voltage and current signals from the
respective unit cells and sensing the temperature of the battery.

0. The battery module as set forth in claim 8, further comprising;:
a safety member connected between the connecting members for interrupting
current when overcurrent or overheating occurs.

10. The battery module as set forth in claim 1, wherein

the first circuit unit is mounted at one side surface of the module adjacent to the
electrode terminals of the unit cells,

the second circuit unit is mounted in the lower receiving part of the lower case,
and

the third circuit unit is mounted at the other side surface of the module opposite
to the electrode terminals of the unit cells.

11. The battery module as set forth in claim 1, wherein the third circuit unit
includes:

switching elements for controlling overcurrent while the battery module is
charged and discharged.
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12. The battery module as set forth in claim 1, wherein the third circuit unit
comprises a switching board, which includes:
switching elements for controlling charge and discharge of the battery module;

and
a heat sink structure connected to the switching elements.

13. The battery module as set forth in claim 12, wherein the switching elements are
field effect transistor (FET) elements.

14. The battery module as set forth in claim 1, wherein the battery module is used

as a power source for electric bicycles, electric motorcycles, electric vehicles, or hybrid

electric vehicles.
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[Fig. 4]

601
100

140
e

600
120

r-—-—- AN W WD T WY 4 S W SRV W ey ) wpmm— gt Quuiti qul v—m R SRR BN AN —— -1

O P bl M bt b SRRl Gh el wir bbbl B WM 08 Ahihis dn ahiihd b - - P TS W AN B ERALT WM AAAME VA WINNNE SR WIS 4y UMY 4

300

z
!
L
302 -

SUBSTITUTE SHEET (RULE 26)



CA 02589892 2010-02-19

4/5

PCT/KR2005/004033

WO 2006/068373

[Fig. 5]

(AN




CA 02589892 2007-06-01
5/5
WO 2006/068373 PCT/KR2005/004033

[Fig. 6]
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