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(57) Abrégée/Abstract:

Disclosed Is a secondary lithium battery module. The secondary lithium battery module comprising a plurality of secondary lithium
unit-batteries including anode and cathode terminals having a hole, which terminals are protruded in one direction in parallel to
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(57) Abrege(suite)/Abstract(continued):

each other and alternately aligned; a receiving module having a plurality of non-metallic receiving unit-modules, each unit-module
having recesses for receiving the anode and cathode terminals of the secondary lithium unit-batteries therein, each recess having a
fixing hole; a metal block having a fixing hole and a contact plate and aligned in the recesses of the recelving unit-modules such
that the metal block makes contact with at least one of the anode and cathode terminals of the secondary lithium unit-batteries
accommodated In the recesses of the recelving unit-modules; a circuit board having a shape corresponding to a shape of the
recelving module and aligned on an upper surface of the receliving module, the circuit board having recesses corresponding to the
recesses of the recelving module and copper wirings formed at lateral portions of the recesses in order to make contact with the
contact plate of the metal block; and a coupling member inserted into the recesses of the receliving module, the anode and cathode
terminals of the secondary lithium unit-batteries accommodated In the recesses, and the fixing hole of the metal block making
contact with at least one of the anode and cathode terminals so as to fixedly assemble the recelving module, secondary lithium unit-
batteries and the metal block with each other.
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(57) Abstract: Disclosed is a secondary lithium battery module. The secondary lithium battery module comprising a plurality of
secondary lithium unit-batteries including anode and cathode terminals having a hole, which terminals are protruded in one direction
in parallel to each other and alternately aligned; a receiving module having a plurality of non-metallic receiving unit-modules, each
unit-module having recesses for receiving the anode and cathode terminals of the secondary lithium unit-batteries therein, each recess
having a fixing hole; a metal block having a fixing hole and a contact plate and aligned in the recesses of the receiving unit-modules
such that the metal block makes contact with at least one of the anode and cathode terminals of the secondary lithium unit-batteries
accommodated in the recesses of the receiving unit-modules; a circuit board having a shape corresponding to a shape of the receiving
& module and aligned on an upper surface of the receiving module, the circuit board having recesses corresponding to the recesses of
& the receiving module and copper wirings formed at lateral portions of the recesses in order to make contact with the contact plate
N of the metal block; and a coupling member inserted into the recesses of the receiving module, the anode and cathode terminals of
the secondary lithium unit-batteries accommodated in the recesses, and the fixing hole of the metal block making contact with at
least one of the anode and cathode terminals so as to fixedly assemble the receiving module, secondary lithium unit-batteries and the
metal block with each other.
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SECONDARY LITHIUM BATTERY MODULE

Technical Field

The present invention relates to a battery module

or a battery pack used in electric vehicles or electric

bicycles, and more particularly to a secondary lithium

battery module in which secondary lithium unit-batteries

having outer cases in the form of Al laminated films are
connected to each other in series.

The present i1invention relates to a secondary

lithium battery module or a battery pack suitable for a

system, such as an electric vehicle, reqguiring high

capaclity and high voltage, in which anode terminals and

g—

cathode terminals of secondary lithium unit-batteries

protruding to an exterior are connected to each other by

e

means of a metal block, such as an aluminum block, so

that heat generated 1n the secondary lithium unit-

batteries are «rapidly discharged to the exterior,

thereby minimizing a temperature deviation between the

secondary lithium unit-batteries, and preventing

degradation of the secondary lithium unit-batteries

caused by  the temperature deviation between the

P

secondary Jlithium unit-batteries while expanding a life

span of the secondary lithium unit-batteries, and in

gy
—

which a circuit board is used for measuring voltage of

each secondary lithium unit-battery, thereby minimizing

a volume of the secondary lithium battery module and

improving energy density of the secondary lithium

battery module.

Background Art

—— . —————— T ——— A

Currently, as generally known 1in the art, electric

vehicles have Dbeen proposed in order to  solve
environmental problems caused by motor vehicles equipped

with an 1nternal combustion engine. Such an electric
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vehicle does not generate exhaust gas. That is, the

electric vehicle does not produce driving force by using

s

a combustion action of fuel, but produce driving force

by means of electric power supplied from batteries, so

the electric wvehicle does not generate exhaust gas.

Accordingly, the batteries are essentially required for

the electric vehicle so as to provide driving force to

the electric vehicle, so the performance of the

batteries becomes a very important factor for allowing

g—
b

ficient fuel

the electric vehicle to have the su:

r-I

efficiency and driving power similar to those of a

gasoline vehicle.

The fuel efficiency of the electric vehicle may

depend on total energy of batteries i1installed in the

electric wvehicle and such total energy is determined

iy

based on capacity and voltage of the batteries installed

in the electric vehicle. The electric vehicle has a

.
—

limited space for a battery mounting section and the

batteries may take up a relatively great portion with

respect to a total weight of the electric vehicle, so

electric energy per a unit volume and per a unit weight

of the battery may become an important factor for the

electric vehicle. For this reason, currently, secondary

F

lithium batteries for electric vehicles having high

energy density have been actively developed. Since the

—

electric vehicle requires high capacity of the batteries

as well as high voltage of the batteries, the batteries

must be designed in such a manner that they can be

easily managed and easily connected to each other for
providing high voltage.

Generally, voltage and capacity of one unit

battery capable of charging or discharging electricity

are very low, so it 1s necessary to provide high voltage

and high capacity by forming a battery module comprising

— —

a plurality of wunit batteries in order to satisfy
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made of stainless steel. In addition, a bolt and a nut

voltage and capacity required for the electric wvehicle.

A Ni-MH battery, which is widely used as a battery

for the electric vehicle, has a battery case generally

rimy

are provided to connect Ni-MH batteries to each other.

The Ni-MH battery uses an aqueous electrolyte, so gas is

generated in the Ni-MH battery. Accordingly, the battery

—

case of the Ni-MH battery must be designed such that the

r—

battery case can endure internal pressure of the Ni-MH

battery. For this reason, a metal can made of stainless

steel 1s used for the battery case of the Ni-MH battery.

Such stainless steel may be disadvantageous because it

takes 20% with respect to a total weight percent of the

p—
-

pattery. However, 1in a case of a secondary lithium

battery having a battery case made of an Al laminated

film, the weight percent of the battery case can be

reduced to 5% with respect to the total weight percent

F

of the secondary 1lithium battery. Thus, the secondary

lithium battery is very advantageous for storing energy

per a unit weight.

However, since the secondary lithium battery does

not use the metal can, i1t 1s difficult to connect

secondary lithium batteries to each other when forming a

battery module or a battery pack. Special matters to be

considered when forming the battery module or the

battery pack in order to optimize the performance of the

batteries are that contact resistance for a connection

between batteries must be minimized, a volume and a

weight of the battery pack or battery module must be

reduced, and heat generated from the battery must be

rapidly exhausted to an exterior.

Korean Patent Laid-open Publication No. 2002-

0012397 discloses a secondary lithium battery and a

 d

secondary lithium battery module capable of minimizing a

volume thereof. However, according to Korean Patent
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Laid-open Publication  No. 2002-0012397, secondary

lithium batteries are simply connected to each other.

For this reason, an incomplete connection occurs between

secondary lithium batteries, so that contact resistance

may be significantly increased. In addition, an anode

terminal and a cathode terminal of the secondary lithium

battery are Dbent twice, so the secondary lithium unit

battery may be damaged. Furthermore, although a position

and a space for installing the battery module or the

battery pack are limited, the secondary lithium battery

and the secondary 1lithium Dbattery module are not

adaptable for various applications.

Disclosure of the Invention

Therefore, the present invention has been made in

e

view of the above-mentioned problems, and it is an

object of the present invention to provide a secondary

lithium battery module capable of reducing a volume and

a welght thereof while minimizing contact resistance

caused by an incomplete connection between secondary

lithium batteries and capable of rapidly exhausting heat

generated from the secondary 1lithium batteries to an

exterior, thereby increasing enerqgy density and

preventing degradation of the secondary lithium battery

module caused by temperature deviation between the
secondary lithium batteries.
In order to accomplish the above object, there is

provided a secondary lithium battery module comprising:

a plurality of secondary lithium unit-batteries

including anode and cathode terminals having a hole,

which terminals are protruded in one direction in

parallel to each other and alternately aligned; a

receiving module having a plurality of non-metallic

recelving unit-modules, each unit-module having recesses

for receiving the anode and cathode terminals of the
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secondary lithium unit-batteries therein,

having a fixing hole; a

metal block having a

and a

PCT/KR2004/000498

each recess

fixing hole

contact plate and aligned in the recesses of the

recelving unit-modules such that the metal block makes

anode

of tThe

secondary

contact with at least one

lithium
the

terminals of the

accommodated 1n the recesses of

modules; a

a shape of

the

recesses

the

corresponding to the

surface of receliving module,

having recess

receiving module and copper wirings

portions of

the contact plate of the metal block;
member inserted into the recesses of the
module, the anode and cathode terminals of

lithium unit-batteries accommodated in the recesses,

fixing hole of

The

at least one of

fixedly assemble the receiving module,

es 0O

formed at 1ls&

and cathode

unit-batteries
receliving unit-
circuit board having a shape corresponding to
the receiving module and aligned on an upper

circult board
f the

teral

the recesses in order to make contact with

and a coupling

recelving

the secondary

and

the metal block making contact with

the anode and cathode terminals so as to

secondary lithium

unit-batteries and the metal block with each other.
According to an exemplary embodiment of the
present invention, the receilving unit-module has two
recesses opened in oppositioh to each other for
receiving the anode and cathode terminals of the
secondary lithium unit-battery, respectively, and a

recelving hole 1is
the

neighboring receiving unit-modules coupled to

connection between neighboring recesse

S of

each

formed in the receiving module by a

the

other

when the recelving unit-module is coupled to an adjacent

one.
o

invention,

According an exemplary

a width of the

present

unit-battery 1is

the receiving unit-module and a width of

embodiment of

substantially identical to a width of

the

secondary lithium

the receiving
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hole defined in the receiving module by a connection

petween the neighboring

receiving unit-modules.

According to an

exemplary

r—

recesses oL

the neighboring

=

embodiment of the

g—

present 1nvention, the metal block is composed of one

selected from the group consisting of

F

a copper alloy and an aluminum alloy.

According to an

exemplary

copper, aluminum,

embodiment of the

present i1nvention, the coupling member includes a non-

metallic bolt member.

According to an

exemplary

embodiment of the

present invention, the contact plate protruding from the

metal Dblock 1s welded to

circuit board.

According to an

the copper

wirings of the

exemplary embodiment of the

present invention, the contact plate protruding from the

metal block 1s fixed to

circuit board by means of

Brief Description o:

The foregoing and

advantages of the present

F

—
——

-
i

the copper

clamp.

the Drawings

wirings of the

other objects,

features and

invention will become more

apparent from the following detailed description when

which:
FIGS. Jla and 1b

secondary lithium unit-bs

taken 1in conjunction with the accomps

Ttteries,

are perspective

nying drawings in

views showing

respectively;

FIG. Za 1s a perspective view showing receiving

unit-modules and a

receiving unit-modules

lithium battery modu?

gr—

c

coupling

according

embodiment of the present invention;

pr—
=)

according to a preferred

embodiment

forming a part o:

TO

O

relationship between

F
sy

a secondary

0

preferred

FIG. 2b 1s a perspective view showing metal blocks

forming a part of a secondary lithium battery module

f the present
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invention;

FIG. 2c 1s a perspective view showing a circuit

-

board forming a part of a secondary 1lithium battery

module according to a preferred embodiment of the

present invention;

FIG. 2d 1s a perspective view showing a coupling

p—

member forming a part of a secondary lithium battery

module according to a preferred embodiment of the

present invention; and

F'IG. 3 shows front, plan and side views of an

assembled secondary lithium battery module according to

a preferred embodiment of the present invention.

Best Mode for Carrying Out the Invention

Reference will now be made 1n detail to the

o

preferred embodiments of the present invention.

p—

Hereinafter, a preferred embodiment of the present

invention will be described with reference to
accompanying drawings.

A secondary lithium battery module according to

the present invention includes a plurality of secondary

lithium unit-batteries having anode terminals and

cathode terminals, a receiving module for receiving the

anode terminals and the cathode terminals of the
secondary lithium unit-batteries, metal blocks

positioned between the anode terminals and the cathode

terminals so as to electrically connect the anode

terminals to the cathode terminals in series, a circuit

board making contact with a part of the metal blocks so

as to measure quantity of electricity in the secondary

lithium unit-batteries, and a coupling member for stably

fixing the anode terminals and cathode terminals of the

secondary lithium unit-batteries, the receiving unit-
modules and the metal blocks.

FIGS. la and 1lb are perspective views showing the
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secondary lithium unit-batteries, respectively.

Referring to FIGS. la and 1lb, as generally known

in the art, each of the secondary lithium unit-batteries

10 includes an electrode assembly having an anode plate,

a cathode plate, and a separator, a battery case for

receiving the electrode assembly, and anode and cathode

terminals 10a and 10b connected to the anode and cathode

plates and protruded to an exterior, respectively. The

anode and cathode terminals 10a and 10b protrude in the

same direction in parallel to each other and formed with

a fixing hole, respectively. The receiving module, which

1s made of a non-metallic material and receives the

re—

anode and cathode terminals 10a and 10b of the secondary

F

lithium unit-battery 10, includes a plurality of

receiving unit-modules as shown in FIG. 2a.

FIG. 2a 1s a perspective view showing the

receiving unit-modules and a coupling relationship

F
—

pbetween the recelving unit-modules forming a part of the

secondary lithium battery module according to the

present invention.

The receiving unit-module 20 has recesses 20A and

20B and the receiving unit-module 20’ has recesses 20A’

and 20B’ for receiving anode and cathode terminals 10a

and 10b of the secondary lithium unit-batteries 10. The

recesses 20A, 20B, 20A" and 20B’ are formed with fixing
holes 20a, 20b, 20a’ and 20b’, respectively.

Recesses of each receiving unit-module 20 and

receiving unit-module 20’ are opened in opposition to

each other. As shown 1n FIG. 2a as an arrow, receiving
unit-modules 20 and 20’, which are adjacent to each

other, make contact with each other 1in such a manner

that the recess of the receiving unit-module 20 may

match with the recess of the receiving unit-module 207,

so that a recelving hole is defined in the receiving

module by two neighboring recesses when the neighboring
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receiving unit-modules 20 and 20’ are coupled to each

other.

The anode and cathode terminals 10a and 10b of the

secondary lithium unit-batteries 10 may be received in

the recesses of the receilving unit-modules. For

instance, the anode and cathode terminals of one

secondary lithium unit-battery are received in the

recesses 20A and 20B of the receiving unit-module 20,

respectively, and the cathode and anode terminals of the

other secondary lithium unit-battery are received in the

recesses 20A’" and Z20B’ of the recelving unit-module 207,

respectively.

Fixing holes 25a are formed at both sides of an

H

upper surface of each receiving unit-module so as to

—

receive a part of the metal block.

The receiving unit-module or the receiving module

_
p—

1s made of a non-metallic material, which is an electric

'ﬁ

nonconductor. Preferably, the receiving unit-module or

g—

the receiving module is composed of plastic.

pr——
—

Fach anode terminal and each cathode terminal of

the secondary lithium unit-batteries, which are adjacent

to each other, are positioned 1in the receiving hole

defined by the neighboring recesses of the receiving

unit-modules adjacent to each other. In this state, a

metal block 30 is positioned between the anode terminals

and cathode terminals of the secondary lithium unit-

batteries so as to make contact with the anode terminals

and the cathode terminals of the secondary lithium unit-

batteries adjacent to each other.

The metal block 30 electrically connects the anode

terminals or the cathode terminals of the secondary
lithium unit-batteries with each other or electrically

connects the anode terminals to the cathode terminals.

The metal block 1is composed of one selected from the

S—

group consisting of copper, aluminum, a copper alloy and
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an aluminum alloy.

FIG. 2b shows the metal block 30 and a modified

metal Dblock 30’ according to a preferred embodiment of

the present 1nvention.

The metal block 30 includes a body portion and a
contact plate or a conductive plate 35 formed at an
upper portion of the metal block 30 and protruded from
the body portion. The body portion and the conductive

plate 35 have fixing holes 30a and 35a, respectively.
Since only one recess 1s formed at both end parts
of the receiving module defined by a plurality of

receliving unit-modules coupled to each other, the

modified metal block 30’ may be provided in the recess

F

formed at both end parts of the receiving'module.

The modified metal block 30’ may include a thin

body portion and a bending-type contact or conductive

plate 35’ protruded from the thin body portion. The body
portion and the conductive plate 35’ have fixing holes
30a’ and 35a’, respectively.

A clrcult board 40 having a shape corresponding to

a shape of the receiving module 1s 1installed on the

receiving module. FIG. 2c¢c 1s a perspective view showing
a structure of the circuit board 40 according to a

preferred embodiment of the present invention.

The circuit board 40 1s connected to both anode
terminals and cathode terminals of the secondary lithium

unit-batterlies so as to measure electric capacity, such

as voltage of the secondary lithium unit-batteries.

Ssince the shape of the circuilt board 40

corresponds to the shape of the receiving module formed
by a plurality of receiving unit-modules, the circuit
board 40 has a receiving hole 43 and recesses 40A and
AO0B corresponding to the receiving hole and recesses of

the receiving module.

Copper wilrings 45 are formed at lateral sides of

10
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the receiving hole 43 or the recesses 40A and 40B. Each

of the copper wirings 45 1s connected to a predetermined

P

portion of the c¢ircuit board 40 (for example, an “A”

part shown 1n FIG. 2¢) so as to measure electric
capacity of the secondary 1lithium battery by using

devices, such as sockets.

In order to measure electric capacity of the
secondary lithium battery, the conductive plates 35 and
35’ ot the metal blocks 30 and 30’ make contact with the
copper wilirings 45. For the purpose of a stable
connection between the conductive plates 35 and 35’ and
the copper wirings 45, the copper wirings 45 can be
connected with the conductive plates 35 and 35’ by
coupling a clamp through the fixing holes 35a and 35a’
of the conductive plates 35 and 35, or the copper
wlirings 45 can be welded to the conductive plates 35 and
357 .

Main components of the secondary lithium battery

module according to the present 1invention, such as the

anode and cathode terminals 10a and 10b provided in each

secondary lithium wunit-battery, the receiving unit-

modules 20 and 20’ and the metal blocks 30 and 30’, are
fixedly assembled by means of a coupling member 50 as

shown 1n FIG. 2d.

The coupling member 50 may 1nclude a bolt having a

head 50a. The coupling member 50 1s 1inserted 1into the

fixing holes of the anode and cathode terminals 10a and

10b, fixing holes 20a, 20a’, 20b, 20b’ of the receiving

module, and the fixing holes 30a and 30a’ of the metal

blocks 30 and 30’ and 1s coupled with counter-coupling

member, such as a nut, thereby forming an assembled

secondary lithium battery module.

FIG. 3 shows such an assembled secondary lithium

battery module.

Referring to FIG. 3, a plurality of secondary

11
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lithium unit-batteries 10 are aligned in parallel to

each other in such a manner that anode terminals 10a and

cathode terminals 10b thereof are alternately aligned.

The anode terminals 10a and cathode terminals 10b of the

secondary lithium unit-batteries 10 are positioned in

p—

recesses of recelving unit-modules 20, respectively.

Since receiving unit-modules 20, which  are

adjacent to each other, are coupled to each other, a

receiving hole 1is formed 1in the receiving module by

pr— gra—.

means of two neilghboring recesses of the neighboring

recelving unit-modules coupled to each other and a

recess 1s formed at both side ends of the receiving
module. The metal block 30 and the modified metal block

30" are positioned 1in the receiving hole and the

recesses formed at Dboth side ends of the receiving
module, respectively.

The circuit board 40 having the shape

r——

corresponding to the shape of the receiving module 1is

aligned on the receiving module in such a manner that
conductive plates 35 and 35’ of the metal blocks 30 and

30" make contact with the copper wirings 45 of the

cilrcult board 40.

The anode and cathode terminals 10a and 10b of

secondary lithium unit-batteries, which are adjacent to

each other, the receiving module, and the metal blocks

g

30 and 30’ are assembled with each other by means of the

coupling member 50, such as a bolt.

Hereinafter, assembling work for the secondary

lithium battery module according to the present

invention will be described.

Firstly, a plurality of secondary lithium unit-

batteries are aligned in parallel to each other such

that anode and cathode terminals thereof are alternately

arranged.

After that, a plurality of receiving unit-modules

12
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which has recesses opened in

opposition to each other, are coupled to each other such

iy

that the recesses of receiving unit-module 20 may match

with the neighboring

recesses of the neighboring

recelving unit-module 20’, thereby forming the receiving

module. Accordingly, receiving holes are formed in the

receiving module by means of the neighboring recesses of

P
—

the neighboring receiving unit-modules coupled to each

other and a recess 1is

receiving module.

Then, the receiv

formed at both side ends of the

ing module is aligned such that

anode and cathode terminals of the secondary lithium

unit-batteries are accommodated in the receiving holes

and the recesses formed at both side ends of the

recelving module. In this state, the circuit board 40 is

positioned on the recei

ving module.

Thereafter, the metal blocks are accommodated in

the receiving holes of the receiving module and the

circuit board formed on the receiving module and the

recesses formed at Dboth side ends of the receiving

module 1n such a manner that the conductive plates of

the metal blocks make contact with copper wirings of the

circuit board. Then,

into the fixing hol

the coupling member 1s inserted

es of tThe anode and cathode

terminals, receiving module and metal blocks, thereby

completing assembling
battery module.
According to the

P

of the present inventi

work for the secondary lithium

secondary Jlithium battery module

on having the above structure, a

width of the secondary lithium unit-battery 1is

g

substantially identical to a width of the receiving

_

unit-module as well as a width of the receiving holes

P

defined in the receiving module by means of two

=

neighboring recesses of the neighboring receiving .unit-

e

modules coupled to each other, so the dimension of the

13
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secondary lithium battery module may be standardized,

making the secondary lithium battery module in a compact

size.

Meanwhile, a battery used in an electric vehicle

requires a high-rate discharge characteristic, causing

heat 1in the battery. When heat is generated from the

battery, the life span and performance of the battery

may be deteriorated. In particular, if the. batteries

have  temperatures different from each other, the

performance of each Dbattery may vary due to the

temperature deviation, thereby degrading the secondary

lithium battery module or the battery pack.

If the secondary 1lithium battery uses the Al

gy

laminated film for the outer case thereof, heat transfer

1s mainly carried out between the anode terminal and the

cathode terminal because of the characteristics of the

outer case. For this reason, the metal block for

connecting the anode and cathode terminals in series may

rapidly discharge heat generated from the anode and

cathode terminals to the exterior.

Industrial AEEIicabilitz

As can be seen from the foregoing, the secondary

lithium battery module according to the present

g

invention can reduce the volume and weigh thereof and

rapidly discharge heat generated from the secondary

lithium unit-batteries while minimizing contact

resistance derived from the connection between secondary

lithium batteries, so that energy density of the

secondary lithium battery module can be improved and

—

degradation of the secondary lithium battery module

caused by the temperature deviation |between the

secondary Jlithium unit-batteries can be minimized. 1In

V)

addition, the secondary lithium battery module of the

present invention can be easily fabricated without

14
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requiring a wiring for checking battery voltage, so an

external appearance of the secondary lithium battery

module can be improved.

While this invention has Dbeen described in

> connection with what is presently considered to be the

most practical and preferred embodiment, it is to be
understood that the invention is not limited to the

disclosed embodiment and the drawings, but, on the

contrary, 1t 1is intended to cover various modifications

10  and wvariations within the spirit and scope of the

appended claims.

15
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What is claimed is:

1. A secondary lithium battery module comprising:

a plurality of secondary lithium unit-batteries,
wherein the lithium unit-batteries 1nclude anode and cathode
terminals having a hole, which terminals are protruded 1n one
direction in parallel to each other and alternately aligned to be
connected to each other in series, and outer cases 1n the form of
Al laminated films;

a receiving module having a plurality of non-metallic
receiving unit-modules, each unit-module having recesses for
receiving the anode and cathode terminals of the secondary
lithium unit-batteries therein, each recess having a fixing hole;

a metal block having a fixing hole and a contact plate
and aligned in the recesses of the receiving unit-modules such
that the metal block makes contact with at least one of the anode
and cathode terminals of the secondary lithium unit-batteries
accommodated 1n the recesses of the receilving unit-modules;

a circuit board having a shape corresponding to a
shape of the receiving module, and aligned on an upper surface of
the receiving module, the circuit board having recesses
corresponding to the recesses of the receiving module and copper
wirings formed at lateral portions of the recesses 1in order to
make contact with the contact plate of the metal block; and

a couplling member inserted into the recesses of the

recelving module, the anode and cathode terminals of the

secondary lithium unit-batteries accommodated in the recesses,
and the fixing hole of the metal block making contact with at

least one of the anode and cathode terminals so as to fixedly

assemble the receiving module, secondary lithium unit-batteries

and the metal block each other.

2. The secondary lithium battery module as claimed in
claim 1, wherein the receiving unit-module has two recesses

opened 1n opposition to each other for receiving the anode and

16
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cathode terminals of the secondary lithium unit-battery,
respectively, and a receiving hole 1s formed in the receiving
module by a connection between the neighboring recesses of the
neighboring receiving unlit-modules coupled to each other when the

receiving unit-module 1s coupled to an adjacent one.

3. The secondary lithium battery module as claimed in
claim 1 or.2, wherein a width of the secondary lithium unit-
battery 1s substantially identical to a width of the receiving
unit-module and a width of the receiving hole defined in the

recelving module by a connection between the neighboring recesses

of the neighboring receiving unit-modules.

4. The secondary lithium battery module as claimed in
claim 1 or 2, wherein the metal block is composed of one selected

from the group consisting of copper, aluminum, a copper alloy and

an aluminum alloy.

5. The secondary lithium battery module as claimed in

claim 1, wherein the coupling member includes a non-metallic bolt

member.

©. The secondary lithium battery module as claimed in
claim 1 or 2, wherein the contact plate protruding from the metal

block 1s welded to the copper wirings of the circuit board.

7. The secondary lithium battery module as claimed in
claim 1 or 2, wherein the contact plate protruding from the metal

block is fixed to the copper wirings of the circuit board by

means of a clamp.

TOR_LAW\ 7187811\1
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